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Foreword

The text of document 108/135A/FDIS, future edition 2 of IEC 60950-1, prepared by IEC TC 10 @\)f
electronic equipment within the field of audio/video, information technology and_c Ication
technology, was submitted to the IEC-CENELEC parallel.

2
This text, together with a draft amendment, prepared by the Technic:@ﬂé@ CENELEC TC 108,

Safety of electronic equipment within the fields of audio/video, infor ag hology and communication
technology, and submitted to the formal vote, was approved by\ﬁ EGss EN 60950-1 on 2005-12-01.

This European Standard supersedes EN 60950-1:2001 + idendum April 2004 + A11:2004.

.
EN 60950-1 includes the basic requireme\r:t fety of information technology equipment.

Additional parts of EN 60950-1 il }cbver specific safety requirements for information technology
equipment having limited aW‘ 8r having special features as follows:
d

Part 21: Remote power feeding;
Part 22: Equipment installed outdoors;
Part 23: Large data storage equipment.

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

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

In this standard, the following print types are used:

— Requirements proper and normative annexes: roman type.

Compliance statements and test specifications: italic type.

Notes in the text and in tables: smaller roman type.
— Terms that are defined in 1.2: SMALL CAPITALS.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2006-12-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-12-01

Clauses, subclauses, notes, tables and figures which are additional to those in IEC 60950-1 are prefixed
“Z".

Annexes ZA, ZB and ZC have been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60950-1:2005 was approved by CENELEC as a European
Standard with agreed common modifications.
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Foreword to amendment A11

This amendment to the European Standard EN 60950-1:2006 was prepared by the Technical jtide
CENELEC TC 108X, Safety of electronic equipment within the fields of audio/video, mfor nology
and communication technology.

The text of the draft was submitted to the Unique Acceptance Procedure a %ed by CENELEC as
amendment A11 to EN 60950-1:2006 on 2008-12-01. (\a’

The following dates were fixed:

— latest date by which the amendment ha \C iMplemented
at national level by publication of,

national standard or by end

— latest date by which the natlonal standards conflicting
with the amendment have to be withdrawn (dow) 2010-12-01

(dop) 2009-12-01

Foreword to amendment A1

The text of document 108/350/FDIS, future amendment 1 to IEC 60950-1:2005, prepared by
IEC TC 108, Safety of electronic equipment within the field of audio/video, information technology and
communication technology, was submitted to the IEC-CENELEC parallel vote.

A draft amendment, prepared by the Technical Committee CENELEC TC 108X, Safety of electronic
equipment within the fields of audio/video, information technology and communication technology, was
submitted simultaneously to the formal vote.

The combined texts were approved by CENELEC as amendment A1 to EN 60950-1:2006 on
2010-03-01.

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

The following dates were fixed:
— latest date by which the amendment has to be implemented

at national level by publication of an identical N2,
national standard or by endorsement (dop)  2011-03-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2013-03-01

Subclauses, tables and figures which are additional to those in IEC 60950-1 are prefixed “Z”.

Annexes ZA and ZB have been added by CENELEC.

Endorsement notice

The text of amendment A1:2009 to the International Standard IEC 60950-1:2005 was approved by
CENELEC as an amendment to the European Standard with agreed common maodifications.
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Foreword to amendment A12

This amendment to the European Standard EN 60950-1:2006 was prepared by the Techgy \
Committee CENELEC TC 108X, Safety of electronic equipment within the fields of a @Qg

information technology and communication technology. 6
.
The text of the draft was submitted to the unique acceptance procedur“@%s approved by
CENELEC as amendment A12 to EN 60950-1:2006 on 2011-01-24. a
-

A d

Attention is drawn to the possibility that some of the ele t\@ document may be the subject of
patent rights. CEN and CENELEC shall not be held reém le for identifying any or all such patent

rights. N .
The following dates were fixed: . \\

.
— latest date by which t ‘*qwment has to be implemented
at national level by pubYication of an identical

national standard or by endorsement (dop)  2012-01-24

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2013-01-24

Sub-clauses, tables and figures which are additional to those in IEC 60950-1:2005 are prefixed “Z”.

Foreword to amendment A2

The text of document 108/507/FDIS, future IEC 60950-1:2005/A2, prepared by IEC/TC 108 "Safety of
electronic equipment within the field of audio/video, information technology and communication
technology" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 60950-1:2006/A2:2013.

A draft amendment, which covers common modifications to IEC 60950-1:2005/A2:2013, was prepared
by CLC/TC 108X, "Safety of electronic equipment within the fields of Audio/Video, Information
Technology and Communication Technology" and approved by CENELEC.

The following dates are fixed:

¢ latest date by which this document has to be implemented (dop) 2014-07-02
at national level by publication of an identical
national standard or by endorsement

e latest date by which the national standards conflicting (dow) 2016-07-02
with this document have to be withdrawn

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in IEC 60950-1
are prefixed “Z”.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This standard covers the Principle Elements of the Safety Objectives for Electrical Equipment
Designed for Use within Certain Voltage Limits (LVD - 2006/95/EC).

Endorsement notice

The text of the International Standard IEC 60950-1:2005/A2:2013 was approved by CENELEC as a
European Standard with agreed common modifications.
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INTRODUCTION

0 Principles of safety \
The following principles have been adopted by technical committee 108 in the devel ggf\
this standard. 6 .

These principles do not cover performance or functional characteri@@\xgpment.

-
Words printed in SMALL CAPITALS are terms that are déﬂ(““ 72 of this standard.

0.1 General principles of safety *

It is essential that designers u@}rﬂt\ he underlying principles of safety requirements in
@

order that they can enginierﬁ ipment.

These principles are not an alternative to the detailed requirements of this standard, but are
intended to provide designers with an appreciation of the basis of these requirements. Where
the equipment involvesI*?2technologies, components and materials®d or methods of construction
not specifically covered, the design of the equipment should provide a level of safety not less
than those described in these principles of safety.

NOTE The need for additional detailed requirements to cope with a new situation should be brought promptly to
the attention of the appropriate committee. (3]

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

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

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

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

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

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

USER is the term applied to all persons other than SERVICE PERSONS. Requirements for
protection should assume that USERS are not trained to identify hazards, but will not
intentionally create a hazardous situation. Consequently, the requirements will provide
protection for cleaners and casual visitors as well as the assigned USERS. In general, USERS
should not have access to hazardous parts, and to this end, such parts should only be in
SERVICE ACCESS AREAS or in equipment located in RESTRICTED ACCESS LOCATIONS.

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 that exist in SERVICE ACCESS AREAS of the
equipment or on equipment located in RESTRICTED ACCESS LOCATIONS. However, SERVICE
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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 prowdmg
labels or instructions to warn personnel about any residual risk.

Information about potential hazards can be marked on the equipment or péﬁd‘Qche
equipment, depending on the likelihood and severity of injury, or made or SERVICE
PERSONS. In general, USERS shall not be exposed to hazards lik se injury, and
information provided for USERS should primarily aim at avoidin m&nd situations likely to
create hazards, such as connection to the wrong power‘ é, replacement of fuses by

incorrect types. G

MOVABLE EQUIPMENT is considered to sllghtly increased risk of shock, due to
possible extra strain on the supply ing to rupture of the earthing conductor. With
HAND-HELD EQUIPMENT, this riske- reased; wear on the cord is more likely, and further
hazards could arise if th i‘ r& dropped. TRANSPORTABLE EQUIPMENT introduces a further
factor because it can be and carried in any orientation; if a small metallic object enters
an opening in the ENCLOSURE it can move around inside the equipment, possibly creating a
hazard.

0.2 Hazards

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

— electric shock;

— energy related hazards;
— fire;

— heat related hazards;

— mechanical hazards;

— radiation;

— chemical hazards.
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0.2.1 Electric shock

Electric shock is due to current passing through the human body. The resulting physiological
effects depend on the value and duration of the current and the path it takes through ¢N\e
body. The value of the current depends on the applied voltage, the impedance of t

and the impedance of the body. The body impedance depends in turn on the %o‘ ntact,
moisture in the area of contact and the applied voltage and fre é urrents of
approximately half a milliampere can cause a reaction in persons j ealth and may
cause injury indirectly due to involuntary reaction. Higher cueraan have more direct

effects, such as burn or muscle tetanization leading te “@w let go or to ventricular

fibrillation. G“

Steady state voltages up to 42,4V p 60 V d.c., are not generally regarded as
hazardous under dry conditions for r\ contact equivalent to a human hand. Bare parts
Qw uld be at earth potential or properly insulated.

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

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

Harm may result from: Examples of measures to reduce risks:
Contact with bare parts normally at Prevent USER access to parts at HAZARDOUS
HAZARDOUS VOLTAGES. VOLTAGES by fixed or locked covers, SAFETY

INTERLOCKS, etc. Discharge accessible
capacitors that are at HAZARDOUS VOLTAGES.

Breakdown of insulation between parts Provide BASIC INSULATION and connect the
normally at HAZARDOUS VOLTAGES and accessible conductive parts and circuits to
accessible conductive parts. earth so that exposure to the voltage which can

develop is limited because overcurrent
protection will disconnect the parts having low
impedance faults within a specified time;
or provide a metal screen connected to
protective earth between the parts, or provide
DOUBLE INSULATION Or REINFORCED INSULATION
between the parts, so that breakdown to the
accessible part is not likely to occur.
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Contact  with circuits connected to
TELECOMMUNICATION NETWORKS that exceed
42,4V peak or 60 V d.c.

Breakdown of User-accessible insulation.

TOUCH CURRENT (leakage current) flowing
from parts at HAZARDOUS VOLTAGES to
accessible parts, or failure of a protective
earthing connection. TOUCH CURRENT ma
include current due to EMC
components connected betweeb'P

CIRCUITS and accessible pﬁ\

0.2.2 Energy related hazards

-14 -

Limit the accessibility and area of contact of such
circuits, and separate them from unearthed part

to which access is not limited. S(\
Q} uld

. electrlcal
'of contact with

Insulation that is accessible to the u
have adequate mechanic I
strength to reduce the I|

HAZARDOUS VOLTAG

@ to a specified value, or
|ntegr|ty protective earthing

Limit TOU

prov@ﬁ\

Injury or fire may result from a short-circuit between adjacent poles of high current supplies or

high capacitance circuits, causing:
— burns;
— arcing;

— ejection of molten metal.

Even circuits whose voltages are safe to touch may be hazardous in this respect.

Examples of measures to reduce risks include:

— separation;
— shielding;

— provision of SAFETY INTERLOCKS.

0.2.3 Fire

Risk of fire may result from excessive temperatures either under normal operating conditions

or due to overload, component failure,

insulation breakdown or loose connections. Fires

originating within the equipment should not spread beyond the immediate vicinity of the
source of the fire, nor cause damage to the surroundings of the equipment.

Examples of measures to reduce risks include:

— providing overcurrent protection;

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

— selection of parts, components and consumable materials to avoid high temperature which

might cause ignition;

— limiting the quantity of combustible materials used;
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— shielding or separating combustible materials from likely ignition sources;
— using ENCLOSURES or barriers to limit the spread of fire within the equipment;

— using suitable materials for ENCLOSURES so as to reduce the likelihood of fire sprea@\

from the equipment. GO

eo’
0.2.4 Heat related hazards a\)g

Injury may result from high temperatures under normal ogeaiarcgltions, causing:

— burns due to contact with hot accessible parts; GK\\
— degradation of insulation and of safety-cK dmponents;

— ignition of flammable liquids. \\
.
Examples of measures toﬁb Isks include:

— taking steps to avoid high temperature of accessible parts;
— avoiding temperatures above the ignition point of liquids;

— provision of markings to warn USERS where access to hot parts is unavoidable.

0.2.5 Mechanical hazards
Injury may result from:

— sharp edges and corners;
— moving parts that have the potential to cause injury;
— equipment instability;

— flying particles from imploding cathode ray tubes and exploding high pressure lamps.
Examples of measures to reduce risks include:

— rounding of sharp edges and corners;

— guarding;

— provision of SAFETY INTERLOCKS;

— providing sufficient stability to free-standing equipment;

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

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

equipment. Examples are sonic (acoustic), radio frequency, infra-red, ultraviolet and ionizf
radiation, and high intensity visible and coherent light (lasers). G
eSo:

Examples of measures to reduce risks include: \)g

— limiting the energy level of potential radiation sources;

Injury to USERS and to SERVICE PERSONS may result from some forms of radiation emitted bg\

-
.
— screening radiation sources; “\“
— provision of SAFETY INTERLOCKS; ‘G
— provision of markings to warpqU ere exposure to the radiation hazard is
unavoidable. ‘\

\(\\\\3“

0.2.7 Chemical hazards

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

Examples of measures to reduce risks include:

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

— avoiding conditions likely to cause leakage or vaporization;

— provision of markings to warn USERS about the hazards.

0.3 Materials and components

Materials and components used in the construction of equipment should be so selected and
arranged that they can be expected to perform in a reliable manner for the anticipated life of
the equipment without creating a hazard, and would not contribute significantly to the
development of a serious fire hazard. Components should be selected so that they remain
within their manufacturers' ratings under normal operating conditions, and do not create a
hazard under fault conditions.
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INFORMATION TECHNOLOGY EQUIPMENT -
SAFETY -

Part 1: General requirements \
00“\

o
Lo @

1.1.1 Equipment covered by thls

equipment, including elec{! mess equipment and associated equipment, with a RATED

This standard is applic bI s powered or battery-powered information technology
VOLTAGE not exceeding 60 S

This standard is also applicable to such information technology equipment:

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

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

— designed to use the AC MAINS SUPPLY as a communication transmission medium (see
Clause 6, Note 4 and 7.1, Note 4).

This part of IEC 60950 is also applicable to:

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

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

— accessories intended to be used with equipment within the scope of this part of
IEC 60950. ¢4

NOTE 1 Examples of aspects with which uninstalled 2 components, subassemblies and accessories &l 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.

This standard specifies requirements intended to reduce risks of fire, electric shock or injury
for the OPERATOR and layman who may come into contact with the equipment and, where
specifically stated, for a SERVICE PERSON.

This standard is intended to reduce such risks with respect to installed equipment, whether it
consists of a system of interconnected units or independent units, subject to installing,
operating and maintaining the equipment in the manner prescribed by the manufacturer.
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Examples of equipment that is in the scope of this standard are:

Generic product type Specific example of generic type \

banking equipment monetary processing machines including automated teller (cash dis @u )

machines (ATM) i )

.

data and text processing machines | data preparation equipment, data processing equipme rage
and associated equipment equipment, personal computers, plotters, printers, §C S text processing

equipment, visual display units A
data network equipment bridges, data circuit terminating ‘ew }& terminal equipment, routers
electrical and electronic retail cash registers, point of sal “\&s‘mcluding associated electronic scales
equipment |

N
.

electrical and electronic office calculators, cogyi N&ines, dictation equipment, document shredding
machines machin cWors, erasers, micrographic office equipment, motor-operated

file ‘p'§s r Mimmers (punchers, cutting machines, separators), paper jogging

. X iRds, pencil sharpeners, staplers, typewriters

other information technology \‘p‘ﬁ}toprinting equipment, public information terminals, multimedia equipment
equipment
postage equipment mail processing machines, postage machines
telecommunication network billing equipment, multiplexers, network powering equipment, network
infrastructure equipment terminating equipment, radio basestations, repeaters, transmission

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

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

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.

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

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

— electromedical applications with physical connections to the patient;

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

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

NOTE Attention is drawn to the fact that authorities of some countries impose additional requirements.
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1.1.3 Exclusions
This standard does not apply to:

— power supply systems which are not an integral part of the equipment, such ac@gs\
generator sets, battery backup systems[A) and distribution transformers; ¢J 6

— building installation wiring; a\)g

— devices requiring no electric power. g
1.2 Definitions \(\\(\
For the purpose of this International Standa fellowing definitions apply. Where the terms

"voltage" and "current" are used, the\ .m.s. values, unless otherwise specified.
nouns

Definitions in alphabetlik\‘@

AREA, OPERATOR ACCESS ..ottt ittt 1.2.71
AREA, SERVICE ACCESS 1.iuittiiitit ettt eeet e e e et et e et e e e e et e e et ea et e e e et e e et ea e e aaeeneees 1.2.7.2
=10 5 ) 1.2.7.5
CABLE, INTERCONNECTING .. euttittit et 1.2.11.6
CABLE DISTRIBUTION SYSTEM ..uitiinititit it e e e 1.2.13.14
(o] ST =1 =S =T o7 I i 1 IR PP 1.2.13.15
(od 1 LoXU ] =1 Y PP 1.2.8.7
CIRCUIT, LIMITED CURRENT ...ttt ettt e 1.2.8.9
CIRCUIT, PRIMARY Lottt ettt et e e 1.2.8.4
CIRCUIT, SECONDARY ..uituitiitit ettt et et e e et e et e e et e e et e e et e e e et e e e et e e e s et e e et eaneenaes 1.2.8.5
CIRCUIT, SELV ittt e e e e e et e e et et e e e e e e e e e, 1.2.8.8
(o] 2o U1 W 1 N LY 1.2.8.11
(o] 2o U1 e I N Y2 1.2.8.12
(o] 12 To] U1l i I N LY PP 1.2.8.13
of 1 ToaU ] e 1 N A2 T 1.2.8.14
(o I =7 7Y T o] = 1.2.10.1
CONDUCTOR, PROTECTIVE BONDING ...uttiittt ettt e e e e e e e e e 1.2.13.11
CONDUCTOR, PROTECTIVE EARTHING ...t utuittiteietetet e et et et e e et e e e e e e e et e e e e e aaeneens 1.2.13.10
CORD, DETACHABLE POWER SUPPLY ....ittitiitiit e e e e e e 1.2.5.5
CORD, NON-DETACHABLE POWER SUPPLY ...euitiiiitie e 1.2.5.6
CREEPAGE DISTANCE .. ce ittt ettt et e 1.2.10.2
CURRENT, PROTECTIVE CONDUCTOR ...t tttttiteteteeeteee et e e et e ee e e e e e e e e et e e e eneaaaneens 1.2.13.13
CURRENT, RATED ..ouiiit ittt e e et e e e e e e e e e e e et e e e e e e e e et e et e e e et e et e e aeenes 1.2.1.3
CURRENT, TOUGCH ..ottt e, 1.2.13.12
CUT=0UT, THERMAL «. ettt ettt 1.2.11.3
CUT-OUT, THERMAL, AUTOMATIC RESET .uiutuitiiitiieteeiet et et et e et e ee et e e e e et e ee e eaeaaeneenes 1.2.11.4
CUT-OUT, THERMAL, MANUAL RESET ..uuittitiie et e et e e e 1.2.11.5
EARTHING, FUNCTIONAL ...ttt ettt et 1.2.13.9
=N [od @ =T 1] = 1.2.6.1
ENCLOSURE, ELECTRICAL .. euittuttt ettt ettt e et e et e e e e et e e et e e et e e e s e e et e e e e e a e e e e e et eeneenas 1.2.6.4
ENCLOSURE, FIRE .otuituiitiit ittt e et e e e e e e e e e e e e e e e e e e e e e e e e eans 1.2.6.2
ENCLOSURE, MECHANICAL ....etieti et 1.2.6.3
ENERGY LEVEL, HAZARDOUS .....uiuiti e 1.2.8.10
EQUIPMENT, CLASS | titiittitetti et et et ettt e e et e e e e e et e et e et e e e et e e e a et e e e e et e e e e e e neaeeens 1.2.4.1
EQUIPMENT, CLASS 1l tuituitiaite ittt et e et et et e e e e e et et e e e e e e e e e e eaeenanaas 1.24.2

EQUIPMENT, CLASS 11+ttt ettt ettt e 1.2.4.3
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EQUIPMENT, DIRECT PLUGHIN L.ttt ittt ettt e e et e e et e e e e e e e eaeanas 1.2.3.6
EQUIPMENT FOR BUILDING=IN ...\ sttt et e 1.2.35
EQUIPMENT, HAND=HELD .. .utttintte et ee e e e e e e e e e e e e e e e e e e e e e e e e e e eeanas 1.2.3 2\
EQUIPMENT, MOVABLE ...ititiitititttete e et et et e e e e e et e e e e e et e e et e e e e e et e e e e e e ea e e aaeeneanas
EQUIPMENT, PERMANENTLY CONNECTED ..euituitiitii ettt ee et et et e e et e e et e e et e e ees e g . 0.4
EQUIPMENT, PLUGGABLE .....enie e e . 6‘ 1.2.5.3
EQUIPMENT, PLUGGABLE, TYPE A ..evuieiiiei e e \) ............. 1.2.51
EQUIPMENT, PLUGGABLE, TYPE B ..tuiuititiiiiiiiiieet e eeeeeeieeeaeeaeenanas Q ....................... 1.2.5.2
EQUIPMENT, STATIONARY ..ouitiinitiiiii it . lNCN e 1.2.3.4
EQUIPMENT, TRANSPORTABLE ... ..uiviiiiicieieeeeeeaeean “\ .......................................... 1.2.3.3
FREQUENCY, RATED ..uivnitiiitiicee e e ‘G ................................................. 1.21.4
INSULATION, BASIC ..uiviviiiiiiiiieiieieeee g ! N Y 1.2.9.2
INSULATION, DOUBLE ......ccvvvvnennnnn.. ‘.\ ........................................................................ 1.2.9.4
INSULATION, FUNCTIONAL.. ... ’&9‘ ............................................................................. 1.2.9.1
INSULATION, REINFORCED .. N N . e e 1.2.9.5
INSULATION, SOLID 11ututtnitetet ettt ettt et et e et et e et e e e e e et e e e e e et e e e e et e e e s eneeaaeennen 1.2.10.4
INSULATION, SUPPLEMENTARY ...ttt ettt e et e e e e e e e e e 1.2.9.3
INTERLOCK, SAFETY ittt ittt oo ettt et 1.2.7.6
[ =5 = @ 1] [0 1.2.12.15
LIMITER, TEMPERATURE ... et tuititttt ettt ete et et e et e e e et e e et e e e e e et e e et e e e et e e e e s e e aseeneens 1.2.11.2
LOAD, NORMAL . ... ittt ettt et e e e e e e e e et e e et e e e e e e e e e e e ens 1.2.2.1
LOCATION, RESTRICTED ACCESS ...euititiit it ittt e e e e e e e e e e e e e e e eas 1.2.7.3
MATERIALS, FLAMMABILITY CLASSIFICATION ....euitit e 1.2.12.1
MATERIAL, SVA CLASS ottt et 1.2.12.5
MATERIAL, DVB ClLAS S . u ittt ittt ittt et ettt et et e ettt e et e e e et e et e e e et e e e et e e e teeneens 1.2.12.6
MATERIAL, HBAO CLASS .. it ittt e e 1.2.12.10
MATERIAL, HB7 5 CLASS . et ittt e, 1.2.12.11
MATERIAL, HBF CLASS FOAMED ....uuitiiiit it 1.2.12.9
MATERIAL, HF=T CLASS FOAMED .. tuitiuitit ettt et e e e et e et e et e e e e et e e e e e e e ae e ens 1.2.12.7
MATERIAL, HF=2 CLASS FOAMED ....ouitiitttee e et e e e e e e e e e e e e e e e 1.2.12.8
MATERIAL, V=0 CLASS ..ottt 1.2.12.2
MATERIAL, V=T CLASS ettt 1.2.12.3
MATERIAL, V=2 CLASS outuititt ittt et ettt et e e e e et e e et e et e et e e et e e e et e e e et e e e saeneens 1.2.12.4
MATERIAL, VTM=0 CLASS ..\ ittt e 1.2.12.12
MATERIAL, VTM=T CLASS ..ttt e, 1.2.12.13
MATERIAL, VTM=2 CLASS .. tttuititt ettt et et 1.2.12.14
NETWORK, TELECOMMUNICATION ..t uiutuitinetetetet et e et e ee et e e et e e e e et e e e et e e e e a e eneneeneenaes 1.2.13.8
(0] 21 =17 o] - S 1.2.13.7
PART, DECORATIVE .. cuinittiet e et et e 1.2.6.5
PERSON, SERVICE ..ttiiiiit ettt ettt et e 1.2.13.5
RANGE, RATED FREQUENCY ..tutttnitiiitat ettt e e et et e et et e et e et e e e et e e e e e e e e e e e e e e e e e te e e ens 1.2.1.5
RANGE, RATED VOLTAGE . .uiitiitiit it et ee e e e e e e 1.2.1.2
RATING, PROTECTIVE CURRENT ...ttt e 1.2.13.17
[*) SHREDDER (DOCUMENT/MEDIA, HOUSEHOLD AND HOME/OFFICE) ....ovvviiieeeeeeieeeinnnn 1.2.13.18 &1
ST o I N @R Y N 1N P 1.2.8.1
SUPPLY, DC MAINS ..ttt it ittt e et et e e e e e e e e e e e e et e e e e e e et e et e et e e et e et e eaeenas 1.2.8.2
SUPPLY, MAINS L.ttt ittt et et et et e e e e e 1.2.8.3
SURFACE, BOUNDING ...ttt et e e e e e e e e e e e e e e ens 1.2.10.3
TE ST, ROUTINE . tttuittititet et ee et e et e e et e e e et e e e e et e e et e e e e et e a e e e e e e e e a e e e e e ea e e e e eneenennenns 1.2.13.3
TEST, SAMPLING ..ouituiit ittt ettt et e e e e e et e e e e e e e e e e et e et e et e e e e e e et eaaaaaas 1.2.13.2
LSS I 22 =P PPN 1.2.13.1

I = 1 L I 1.2.11.1
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TIME, RATED OPERATING ...t uituitnei ettt et e e et e e e e e e et et e e e e e e e e e e ens 1.2.2.2
TIME, RATED RESTING ...ttt ittt e e e e oo e e e e e e e e e e e ens 1.2.2.3
TISSUE, WRAPPING ...ttt ettt ettt et et et e e e 1.2.13.16
L 0 10 E PSPPI
USER ..+ttt e ettt et G 6
(V0TI Y] =R o o3 . 6 1.2.13.4
VOLTAGE, HAZARDOUS ...ttt it e \)g ............. 1.2.8.6
VOLTAGE, MAINS TRANSIENT ...ttt ee e e e e e e et e e e aeeaeanaes [ @, vt 1.2.9.10
VOLTAGE, PEAK WORKING ...ccuiitiitiitiitiiieeee e NN 1.2.9.8
VOLTAGE, RATED ..uitiitiiiei e e “\ .......................................... 1.2.11
VOLTAGE, REQUIRED WITHSTAND ....ccevvnininnnnn..y . ‘G ................................................. 1.2.9.9
VOLTAGE, RMS WORKING .....uvuiiiineeinee g I e ettt ettt e ee et e et e e e e e e e e e e e 1.2.9.7
VOLTAGE, TELECOMMUNICATION NETWARKNIRBNSIENT ... otiiteie e e e e 1.2.9.11

1.2.1 Equipment electrical ratings

1.21.1
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

1.21.3
RATED CURRENT
input current of the equipment as declared by the manufacturer

1.2.1.4
RATED FREQUENCY
supply frequency as declared by the manufacturer

1.21.5

RATED FREQUENCY RANGE

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

1.2.2 Operating conditions

1.2.21

NORMAL LOAD

mode of operation, used for testing purposes, which represents as closely as possible the
most severe conditions of normal use which can reasonably be expected

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

NOTE NORMAL LOAD conditions for some types of equipment are given in Annex L.
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1.2.2.2
RATED OPERATING TIME
maximum operating time assigned to the equipment by the manufacturer

1.2.2.3 GO((\\

RATED RESTING TIME

.
minimum time, assigned by the manufacturer, during which the equipm @@%ched off or
running idle between periods of RATED OPERATING TIME \QS

Qe
1.2.3 Equipment mobility ‘\(\a

1.2.3.1 G
MOVABLE EQUIPMENT .
equipment which is either: A}

\d

, or

— 18 kg or less in mass an W
— equipment with wheel O¥s or other means to facilitate movement by the OPERATOR as
required to perform its intended use

1.2.3.2

HAND-HELD EQUIPMENT

MOVABLE EQUIPMENT, or a 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.

1.2.3.4
STATIONARY EQUIPMENT
equipment that is not MOVABLE EQUIPMENT

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

NOTE In general, EQUIPMENT FOR BUILDING-IN does not have an ENCLOSURE on all sides, as some of the sides will
be protected after installation.

1.2.3.6

DIRECT PLUG-IN EQUIPMENT

equipment that is intended to be used without a power supply cord; the mains plug forms an
integral part of the equipment ENCLOSURE so that the weight of the equipment is taken by the
socket-outlet

Text deleted

1.2.4 Classes of equipment — Protection against electric shock
NOTE Some information technology equipment cannot be identified as conforming to one of the following classes.

1.2.41
CLASS | EQUIPMENT
equipment where protection against electric shock is achieved by

— using BASIC INSULATION and
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— providing a means of connection to the PROTECTIVE EARTHING CONDUCTOR in the building
wiring those conductive parts that are otherwise capable of assuming HAZARDOUS
VOLTAGES if the BASIC INSULATION fails

NOTE CLASS | EQUIPMENT may have parts with DOUBLE INSULATION or REINFORCED INSULATION. , (’(\\
.

1.2.4.2

CLASS Il EQUIPMENT 66
equipment in which protection against electric shock does not rely g %) SULATION only,
but in which additional safety precautions, such as DOUBLE %?& ION or REINFORCED
INSULATION are provided, there being no reliance on protacij t

ol

ric shock relies upon supply from SELV CIRCUITS
not generated

1.2.4.3

CLASS Ill EQUIPMENT

equipment in which protection agai 3

and in which HAZARDOUS VOLTA?‘a‘
.

NOTE For CLASS Il EQUIPMENWXU

requirements of the standard appy.

h there is no requirement for protection against electric shock, all other

1.2.5 Connection to the supply

1.2.51

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

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 or PLUGGABLE EQUIPMENT TYPE B

1.2.5.4

PERMANENTLY CONNECTED EQUIPMENT

equipment that is intended for connection to the building installation wiring using screw
terminals or other reliable means

1.2.5.5

DETACHABLE POWER SUPPLY CORD

flexible cord, for supply purposes, intended to be connected to the equipment by means of a
suitable appliance coupler

1.2.5.6
NON-DETACHABLE POWER SUPPLY CORD
flexible cord, for supply purposes, fixed to or assembled with the equipment

Such a cord may be either:

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

Special: a flexible cord that is specially prepared, or requires the use of specially designed
TooLs for replacement, or is such that it cannot be replaced without damage to the
equipment.
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The term "specially prepared" includes provision of an integral cord guard, the use of cable
lugs, formation of eyelets, etc., but not the reshaping of the conductor before introduction into
a terminal or the twisting of a stranded conductor to consolidate the end.

1.2.6 Enclosures 00((\

1.2.6.1

ENCLOSURE Qg
part of the equipment providing one or more of the functions des@» 2.6.2, 1.2.6.3 or
1.2.6.4

NOTE One type of ENCLOSURE can be inside another type ( fo e an ELECTRICAL ENCLOSURE inside a FIRE
ENCLOSURE or a FIRE ENCLOSURE inside an ELECTRICA L Also a single ENCLOSURE can provide the
functions of more than one type (for example, s of both an ELECTRICAL ENCLOSURE and a FIRE
ENCLOSURE).

1.2.6.2 Q \\

FIRE ENCLOSURE \9
part of the equipment interded to minimize the spread of fire or flames from within

1.2.6.3

MECHANICAL ENCLOSURE

part of the equipment intended to reduce the risk of injury due to mechanical and other
physical hazards

1.2.6.4

ELECTRICAL ENCLOSURE

part of the equipment intended to limit access to parts that may be at HAZARDOUS VOLTAGES or
HAZARDOUS ENERGY LEVELS or are in TNV CIRCUITS

1.2.6.5
DECORATIVE PART
part of the equipment, outside the ENCLOSURE, which has no safety function

1.2.7 Accessibility

1.2.71

OPERATOR ACCESS AREA

part of the equipment to which, under normal operating conditions, one of the following
applies:

— access can be gained without the use of a TOOL;

— the means of access is deliberately provided to the OPERATOR,;

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

The terms "access" and "accessible", unless qualified, relate to an OPERATOR ACCESS AREA as
defined above.

1.2.7.2

SERVICE ACCESS AREA

part of the equipment, other than an OPERATOR ACCESS AREA, where it is necessary for
SERVICE PERSONS to have access even with the equipment switched on
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1.2.7.3
RESTRICTED ACCESS LOCATION
location for equipment where both of the following apply:

— access can only be gained by SERVICE PERSONS or by USERS who have been i W\
about the reasons for the restrictions applied to the location and about an r@ ons

eS:
— access is through the use of a TooL or lock and key, or othe@}gsecurity, and is

that shall be taken; and

controlled by the authority responsible for the location -

.
NOTE The requirements for equipment intended for installation i \ I®TED ACCESS LOCATIONS are the same as
for OPERATOR ACCESS AREAS, except as given in 1.7.14, 2.1.3 4@ 4%6"2 and 5.1.7.

.

1.2.7.4
TOOL . \\1

screwdriver or any other ob@@a‘ ay be used to operate a screw, latch or similar fixing
means

1.2.7.5

BODY

all accessible conductive parts, shafts of handles, knobs, grips and the like, and metal foil in
contact with all accessible surfaces of insulating material

1.2.7.6

SAFETY INTERLOCK

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

1.2.8 Circuits and circuit characteristics

1.2.8.1

AC MAINS SUPPLY

a.c. power distribution system external to the equipment for supplying power to a.c. powered
equipment

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

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

1.2.8.2

DC MAINS SUPPLY

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

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

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

— ad.c. supply whose open circuit voltage is greater than 42,4 V d.c. and less than or equal
to 60 V d.c., and whose available power output is less than 240 VA
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Circuitry connected to a DC MAINS SUPPLY is considered to be a SECONDARY CIRCUIT (for
example, an SELV CIRCUIT, a TNV CIRCUIT or a HAZARDOUS VOLTAGE SECONDARY CIRCUIT) in the
meaning of this standard.

NOTE See ITU-T Recommendation K.27 for bonding configurations and earthing inside a telecommu, (&w\\
building. 0

1.2.8.3 g@s

MAINS SUPPLY &
power distribution system that is either an AC MAINS SUPPLY or a Do% SUPPLY

1.2.8.4 G\(\\(\

PRIMARY CIRCUIT .
circuit that is directly connected to the AC PPLY

It includes, for example, the 5 r connection to the AC MAINS SUPPLY, the primary
’d other loading devices.

windings of transformers, W
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

SECONDARY CIRCUIT

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 SECONDARY CIRCUIT as stated in 1.2.11.6.

1.2.8.6

HAZARDOUS VOLTAGE

voltage exceeding 42,4 V peak, or 60V d.c., existing in a circuit that does not meet the
requirements for either a LIMITED CURRENT CIRCUIT or a TNV CIRCUIT

1.2.8.7

ELV CIRCUIT

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 CIRCUIT nor meets all
of the requirements for a LIMITED CURRENT CIRCUIT

1.2.8.8

SELV CIRCUIT

SECONDARY CIRCUIT that is so designed and protected that under normal operating conditions
and single fault conditions, its voltages do not exceed a safe value

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

NOTE 2 This definition of an SELV CIRCUIT differs from the term "SELV system" as used in IEC 61140.

1.2.8.9

LIMITED CURRENT CIRCUIT

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

NOTE The limit values of currents under normal operating conditions and single fault conditions (see 1.4.14) are
specified in 2.4.
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1.2.8.10

HAZARDOUS ENERGY LEVEL

available power level of 240 VA or more, having a duration of 60 s or more, or a stored en

level of 20 J or more (for example, from one or more capacitors), at a potential of 2 V or (é\

1.2.8.11 66 G

TNV CIRCUIT

circuit that is in the equipment and to which the accessible area ¢, Ilmlted and that
is so designed and protected that, under normal operatl ions and single fault
conditions (see 1.4.14), the voltages do not exceed s;?c\ v ues

A TNV CIRCUIT is considered to be a SECONDARY the meaning of this standard.

rmal operating conditions and single fault conditions (see

ccessibility of TNV CIRCUITS are given in 2.1.1.1.

NOTE 1 The specified limit values of volta
1.4.14) are given in 2.3.1. Requirements reg‘r i

NOTE 2 Conductive parts of NECTING CABLE may be part of a TNV CIRCUIT as stated in 1.2.11.6.
e&és

TNV CIRCUITS are classifi TNV-1 CIRCUITS, TNV-2 CIRCUITS and TNV-3 CIRCUITS as defined in
1.2.8.12, 1.2.8.13 and 1.2.8.14.

NOTE 3 The voltage relationships between SELV and TNV CIRCUITS are shown in Table 1A.

Table 1A — Voltage ranges of SELV and TNV circuits

Normal operating voltages

Overvoltages from .
TELECOMMUNICATION Overvoltages from Within SELV CIRCUIT Excgec.img SE"V. C'.RCU'T
NETWORKS CABLE DISTRIBUTION limits limits but within
. SYSTEMS possible ? TNV CIRCUIT limits
possible?
Yes Yes TNV-1 CIRCUIT TNV-3 CIRCUIT
No Not applicable SELV CIRCUIT TNV-2 CIRCUIT
1.2.8.12
TNV-1 CIRCUIT
TNV CIRCUIT

— whose normal operating voltages do not exceed the limits for an SELV CIRCUIT under
normal operating conditions and

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

1.2.8.13
TNV-2 CIRCUIT
TNV CIRCUIT

— whose normal operating voltages exceed the limits for an SELV CIRCUIT under normal
operating conditions and

— which is not subject to overvoltages from TELECOMMUNICATION NETWORKS

1.2.8.14
TNV=-3 CIRCUIT
TNV CIRCUIT

— whose normal operating voltages exceed the limits for an SELV CIRCUIT under normal
operating conditions and
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— on which overvoltages from TELECOMMUNICATION NETWORKS and CABLE DISTRIBUTION
SYSTEMS are possible

1.2.9 Insulation 00(’(\\

1.2.9.1
FUNCTIONAL INSULATION 66 *
insulation that is necessary only for the correct functioning of the equi nﬁg

NOTE FUNCTIONAL INSULATION by definition does not protect against electyi ~t may, however, reduce the
likelihood of ignition and fire.

1.2.9.2 G\(\\(\

BASIC INSULATION
insulation to provide basic protectior\ i lectric shock
.

1.2.9.3 \\Q‘

SUPPLEMENTARY INSULATI
independent insulation applied in addition to BASIC INSULATION in order to reduce the risk of
electric shock in the event of a failure of the BASIC INSULATION

1.2.94
DOUBLE INSULATION
insulation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION

1.2.9.5

REINFORCED INSULATION

single insulation system that provides a degree of protection against electric shock equivalent
to DOUBLE INSULATION under the conditions specified in this standard

NOTE The term "insulation system" does not imply that the insulation has to be in one homogeneous piece.
It may comprise several layers that cannot be tested as BASIC INSULATION and SUPPLEMENTARY INSULATION.

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 WORKING VOLTAGE, including any d.c. component

NOTE For the purpose of determining RMS WORKING VOLTAGES, the rules of 2.10.2.2 apply, and where relevant
those of 1.4.8.

1.2.9.8

PEAK WORKING VOLTAGE

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

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

NOTE For the purpose of determining PEAK WORKING VOLTAGES, the rules of 2.10.2.3 apply, and where relevant
those of 1.4.8.
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1.2.9.9
REQUIRED WITHSTAND VOLTAGE
peak voltage that the insulation under consideration is required to withstand

1.2.9.10

MAINS TRANSIENT VOLTAGE G
highest peak voltage expected at the power input to the eqmpment Q@rom external

transients on the MAINS SUPPLY
a«@
1.2.9.11 \(\\(\

TELECOMMUNICATION NETWORK TRANSIENT VOLTAG 9
highest peak voltage expected at the TELE ATION NETWORK connection point of the
equipment, arising from external tranxi tfe network

NOTE The effect of transients from RIBUTION SYSTEMS is not taken into account.

1.2.10 Properties of m&\a

1.2.10.1

CLEARANCE

shortest distance between two conductive parts, or between a conductive part and the
BOUNDING SURFACE of the equipment, measured through air

1.2.10.2

CREEPAGE DISTANCE

shortest path between two conductive parts, or between a conductive part and the BOUNDING
SURFACE of the equipment, measured along the surface of the insulation

1.2.10.3

BOUNDING SURFACE

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

1.2.10.4

SOLID INSULATION

material that provides electrical insulation between two opposite surfaces, not along an outer
surface

NOTE The required properties of SOLID INSULATION are specified either as
— the actual minimum distance through the insulation (see 2.10.5.2), or by

— other requirements and tests in this standard instead of a minimum distance.
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.
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1.2.11.3

THERMAL CUT-OUT

temperature-sensing control intended to operate under abnormal operating conditions an \
that has no provision for the OPERATOR to change the temperature setting 0(&

NOTE A THERMAL CUT-OUT may be of the automatic reset or of the manual reset type. 66 ‘G

1.2.11.4 \)g

THERMAL CUT-OUT, AUTOMATIC RESET a

THERMAL CUT-OUT that automatically restores the curre ﬁege relevant part of the
equipment has cooled down sufficiently K\\{\

1.2.11.5 \d

THERMAL CUT-OUT, MANUAL RESET

THERMAL CUT-OUT that requires r se\i\ by hand, or replacement of a part, in order to restore
the current \ \\' .

1.2.11.6
INTERCONNECTING CABLE
cable used to

— electrically connect an accessory to a unit of information technology equipment,
— interconnect units in a system, or
— connect a unit to a TELECOMMUNICATION NETWORK or to a CABLE DISTRIBUTION SYSTEM

Such a cable may carry any type of circuit from one unit to another.

NOTE A power supply cord for connection to the MAINS SUPPLY is not an INTERCONNECTING CABLE.

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, HF-1 CLASS FOAMED MATERIAL is regarded as better than
HF-2 CLASS, and HF-2 CLASS better than HBF CLASS.

NOTE 2 Similarly, material of 5VA CLASS is regarded as better than 5vVB CLASS, 5VB CLASS better than v-0 CLASS,
V-0 CLASS better than v-1 CLASS, V-1 CLASS better than V-2 CLASS, V-2 CLASS better than HB40 CLASS and
HB40 CLASS better than HB75 CLASS.

NOTE 3 Similarly, MATERIAL of VTM-0 CLASS is regarded as better than VTM-1 CLASS and VTM-1 CLASS better than
VTM-2 CLASS.

NOTE 4 VTM-0 CLASS, VTM-1 CLASS and VTM-2 CLASS MATERIALS are considered to be equivalent to V-0 CLASS,
V-1 CLASS and V-2 CLASS MATERIALS, respectively, but only for their flammability properties. Their electrical and
mechanical properties are not necessarily equivalent.

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

Old class New class Equivalence \
_ 5VA 5VA is not required in this standard. 0 l\
(1.2.12.5) G
5V 5VB Materials that pass the tests for class 5V in Clause A, e‘rar‘editions

(1.2.12.6) of this standard are equivalent to 5VB or better \ \

HB40 Samples of materials in a thlckness of 3m ass the tests of
(1.2.12.10) Clause A.8 in earlier editions of maximum burning rate
B 0.

40 mm/min during test) areeg\\

HB
HB75 Samples of materials jn ﬂ\k\ess of less than 3 mm that pass the tests
(1.2.12.11) of Clause A.8 in ons of this standard (maximum burning rate
75 mm/mln are equivalent to HB75.
\\\‘“ )
1.2.12.2 V\\' Q

V-0 CLASS MATERIAL
material tested in the thinnest significant thickness used and classified v-0 according to
IEC 60695-11-10

1.2.12.3

V-1 CLASS MATERIAL

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

1.2.12.4

V-2 CLASS MATERIAL

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

1.2.12.5

5VA CLASS MATERIAL

material tested in the thinnest significant thickness used and classified 5vA according to
IEC 60695-11-20

1.2.12.6

5VB CLASS MATERIAL

material tested in the thinnest significant thickness used and classified 5vB according to
IEC 60695-11-20

1.2.12.7

HF-1 CLASS FOAMED MATERIAL

foamed material tested in the thinnest significant thickness used and classified HF-1 according
to ISO 9772

1.2.12.8

HF-2 CLASS FOAMED MATERIAL

foamed material tested in the thinnest significant thickness used and classified HF-2 according
to ISO 9772

1.2.12.9

HBF CLASS FOAMED MATERIAL

foamed material tested in the thinnest significant thickness used and classified HBF according
to ISO 9772
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1.2.12.10
HB40 CLASS MATERIAL
material tested in the thinnest significant thickness used and classified HB40 according(té\\

IEC 60695-11-10
cO
1.2.12.11 66‘

HB75 CLASS MATERIAL

material tested in the thinnest significant thickness used and c@'})%s according to

IEC 60695-11-10 P
1.2.12.12 G\(\\(\a
.

VTM-0 CLASS MATERIAL
material tested in the thinnest signifjc ¥ khess used and classified vTM-0 according to
ISO 9773 \

1.2.12.13 \(\\\'Q“

VTM-1 CLASS MATERIAL
material tested in the thinnest significant thickness used and classified vTmM-1 according to
ISO 9773

1.2.12.14
VTM-2 CLASS MATERIAL

material tested in the thinnest significant thickness used and classified vTM-2 according to
ISO 9773

1.2.12.15

EXPLOSION LIMIT

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

1.2.13 Miscellaneous

1.2.13.1

TYPE TEST

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

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

1.2.13.3

ROUTINE TEST

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

1.2.13.4

DC VOLTAGE

average value of a voltage having a peak-to-peak ripple not exceeding 10 % of the average
value

NOTE Where peak-to-peak ripple exceeds 10 % of the average value, the requirements related to peak voltage
are applicable.
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1.2.13.5

SERVICE PERSON

person having appropriate technical training and experience necessary to be aware g \
hazards to which that person may be exposed in performing a task and of measu@s(@\

minimize the risks to that person or other persons G
eSo:

USER a\)
any person, other than a SERVICE PERSON a,g
.

1.2.13.6

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

1.2.13.7 . \\Q\N\N

:::TJASTEORR(‘I 2.13.6) \(\\\.Q '

1.2.13.8

TELECOMMUNICATION NETWORK
metallically terminated transmission medium intended for communication between equipment
that may be located in separate buildings, excluding:

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

— CABLE DISTRIBUTION SYSTEMS,;

— SELV CIRCUITS connecting units of information technology equipment

NOTE 1 The term TELECOMMUNICATION NETWORK is defined in terms of its functionality, not its electrical
characteristics. A TELECOMMUNICATION NETWORK is not itself defined as being either an SELV CIRCUIT or a TNV
CIRCUIT. Only the circuits in the equipment are so classified.

NOTE 2 A TELECOMMUNICATION NETWORK may be:
— publicly or privately owned;
— subject to transient overvoltages due to atmospheric discharges and faults in power distribution systems;

— subject to longitudinal (common mode) voltages induced from nearby power lines or electric traction lines.

NOTE 3 Examples of TELECOMMUNICATION NETWORKS are:
— a public switched telephone network;

— a public data network;

— an Integrated Services Digital Network (ISDN);

— a private network with electrical interface characteristics similar to the above.

1.2.13.9

FUNCTIONAL EARTHING

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

1.2.13.10

PROTECTIVE EARTHING CONDUCTOR

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

NOTE In some countries, the term "grounding conductor” is used instead of "PROTECTIVE EARTHING CONDUCTOR".
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1.2.13.11

PROTECTIVE BONDING CONDUCTOR

conductor in the equipment, or a combination of conductive parts in the equipment,
connecting a main protective earthing terminal to a part of the equipment that is require \
be earthed for safety purposes Got E \

1.2.13.12 ges‘

TOUCH CURRENT
electric current through a human body when it touches one or morg sible parts

-
.
NOTE TOUCH CURRENT was previously included in the term "Ieakw a

1.2.13.13 ‘G

PROTECTIVE CONDUCTOR CURRENT

current flowing through the PRQ EARTHING CONDUCTOR under normal operating
conditions \9 .

NOTE PROTECTIVE CONDUCTox& ENT was previously included in the term "leakage current".

1.2.13.14

CABLE DISTRIBUTION SYSTEM

metallically terminated transmission medium using coaxial cable, mainly intended for
transmission of video and/or audio signals between separate buildings or between outdoor
antennas and buildings, excluding:

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

— TELECOMMUNICATION NETWORKS;

— SELV CIRCUITS connecting units of information technology equipment

NOTE 1 Examples of CABLE DISTRIBUTION SYSTEMS are:

— local area cable networks, community antenna television systems and master antenna television systems
providing video and audio signal distribution;

— outdoor antennas including satellite dishes, receiving antennas, and other similar devices.

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

1.2.13.15
CHEESECLOTH
bleached cotton cloth of approximately 40 g/m?

1.2.13.16

WRAPPING TISSUE

soft and strong, lightweight wrapping paper of grammage generally between 12 g/m2 and
30 g/m2, primarily intended for protective packaging of delicate articles and for gift wrapping

[ISO 4046-4:2002, definition 4.215]

1.2.13.17

PROTECTIVE CURRENT RATING

rating of an overcurrent protective device that is known or assumed to be in place to protect a
circuit

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

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

NOTE 1 Examples of other forms of media include but are not limited to digital video disks, compact disks, flash
memory, magnetic strip cards, or magnetic disks, or the like.
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NOTE 2 HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDERS are typically identified as either strip-cut type
or cross-cut type. A strip-cut HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDER shreds the paper into long
strips using a motor-based shredding mechanism. A cross-cut DOCUMENT/MEDIA SHREDDER shreds paper two or
more ways into tiny particles, typically using a more powerful motor and more complex shredding mechanism. \

NOTE 3 A document/media shredder is considered to be non-household or non-home/office t @ he
document/media shredder is provided with a plug configuration associated with PLUGGABLE EQUIPM%T B, or is

.
PERMANENTLY CONNECTED EQUIPMENT. g

1.3 General requirements . -
1.3.1 Application of requirements G“\“

The requirements detailed in this standar Bpplied only if safety is involved.
A\ d

In order to establish wheth oj\s\afety is involved, the circuits and construction shall be
carefully investigated to t 1 ccount the consequences of possible failures.

1.3.2 Equipment design and construction

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

Compliance is checked by inspection and by the relevant tests.

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 in the RATED VOLTAGE RANGE shall be used.

1.3.4 Constructions not specifically covered

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

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

1.3.5 Equivalent materials

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

1.3.6 Orientation during transport and use

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

NOTE The above may apply to 4.1, 4.2, 4.3.8, 4.5, 4.6 and 5.3.
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1.3.7 Choice of criteria

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

cO

Where examples of equipment, parts, methods of construction, de ia}égques and faults
are given in the standard, prefaced by "for example" or "such s,@ examples, situations

and solutions are not excluded. '\(\
G

For the electrical requirements o!\\' ndard, conductive liquids shall be treated as
.

conductive parts. *
Y

1.3.8 Examples mentioned in the standard 66

1.3.9 Conductive liquids

Text deleted

1.4 General conditions for tests
1.4.1 Application of tests

The tests detailed in this standard shall be conducted only if safety is involved.

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

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

1.4.2 Type tests

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

1.4.3 Test samples

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

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

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

-
NOTE 1 The tests should be conducted in the following order: “\(\a
— component or material pre-selection; G
— component or subassembly bench tests;
— tests where the equipment is not energlz\(\
— live tests:

» under normal operating co

* under abnormal operating conditions;

 involving likely destruction.

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

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);

— operating temperature (see 1.4.12);

— physical location of equipment and position of movable parts;
— operating mode;

— adjustment of THERMOSTATS, regulating devices or similar controls in OPERATOR ACCESS
AREAS, which are:

« adjustable without the use of a TOOL; or

e adjustable using a means, such as a key or a ToOL, deliberately provided for the
OPERATOR.

1.4.5 Supply voltage for tests

In determining the most unfavourable voltage for the power to energize the equipment under
test (EUT), the following variables shall be taken into account:

— multiple RATED VOLTAGES;
— tolerances on RATED VOLTAGE as specified below;

— extremes of RATED VOLTAGE RANGES.

If the equipment is intended for direct connection to an AC MAINS SUPPLY, the tolerances on
RATED VOLTAGE shall be taken as +6 % and —10 %, unless:
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— the RATED VOLTAGE is 230V 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(c\\

taken as this wider value. 0
If the equipment is intended only for connection to an a.c. mains equwalent S gﬂh as a
motor-driven generator or an uninterruptible power supply (see 1.2.8.1 source other
than a MAINS SUPPLY, the tolerances on RATED VOLTAGE shall be dec@ manufacturer.

If equipment is intended for connection to a DC MAINS »\Pg\ tolerance shall be taken as
+20 % and —15 %, unless declared otherwise by the “ cturer.

When testing equipment designed Mthe possible influence of polarity shall be
taken into account. (\

1.4.6 Supply frequenc)@‘l?

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 RATED FREQUENCY
(for example, 50 Hz £ 0,5 Hz) is not normally necessary.

1.4.7 Electrical measuring instruments

Electrical measuring instruments shall have adequate bandwidth to provide accurate
readings, taking into account all components (d.c., AC MAINS SUPPLY frequency, high frequency
and harmonic content) of the parameter being measured. If the r.m.s. value is measured, care
shall be taken that measuring instruments give true r.m.s. readings of non-sinusoidal
waveforms as well as sinusoidal waveforms.

1.4.8 Normal operating voltages
For the purposes of:

— determining WORKING VOLTAGES (see 1.2.9.6); and

— classifying circuits in the equipment as ELV CIRCUITS, SELV CIRCUITS, TNV-1 CIRCUITS, TNV-2
CIRCUITS, TNV-3 CIRCUITS, or HAZARDOUS VOLTAGE circuits;

the following voltages shall be considered:

— normal operating voltages generated in the equipment, including repetitive peak voltages
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 purposes, unwanted, externally generated, non-repetitive transient voltages
(for example, MAINS TRANSIENT VOLTAGES and TELECOMMUNICATION NETWORK TRANSIENT
VOLTAGES) induced by power distribution system switching and lightning surges, shall not be
considered:

— when determining WORKING 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).
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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.

Note deleted 0((\\

1.4.9 Measurement of voltage to earth

Where the standard specifies a voltage between a conductive “garth all of the
following earthed parts are considered: a,q

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

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

— any conductive part that is FAd\wnhln the equipment for functional reasons.

Parts that will be earth“ 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
resistor of 5 000 Q + 10 % shall be connected across the voltage measuring instrument.

Voltage drop in the PROTECTIVE EARTHING CONDUCTOR of the power supply cord, 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 other test results could be affected,
the following variables shall be considered and adjusted to give the most unfavourable
results:

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

— loads due to other units of equipment intended by the manufacturer to draw power from
the EUT;

— loads that could be connected to any standard supply outlets in OPERATOR ACCESS AREAS
on the equipment, up to the value indicated in the marking required by 1.7.5.

It is permitted to use artificial loads to simulate such loads during testing.

1.4.11 Power from a telecommunication network

For the purpose of this standard, the power available from a TELECOMMUNICATION NETWORK is
considered to be 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 is the temperature of the given part measured under the prescribed test conditions;
Tmax  is the maximum temperature specified for compliance with the test;
Tamp  is the ambient temperature during test;
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is the maximum ambient temperature permitted by the manufacturer's specification,
or 25 °C, whichever is greater.

ma

1.4.12.2 Temperature dependent equipment (’(\\

For equipment where the amount of heating or cooling is designed to be qubnt on
temperature (for example, the equipment contains a fan that has a highern at a higher
temperature), the temperature measurement is made at the Ie.a: rable ambient
temperature within the manufacturer's specified operating ran%l ase

T shall not exceed T, - “\“

NOTE 1 In order to find the highest value of T for e
at different values of T,yp.-

NOTE 2 The least favourable value of \n‘

pbnent it may be necessary to conduct several tests

yWe different for different components.

1.4.12.3 Non- temperatﬁ&ependent 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 exceed (T4«

+ 7-amb_ T

ma)'

During the test, T,,,, should not exceed T,,, unless agreed by all parties involved.

1.4.13 Temperature measurement methods

Unless a particular method is specified, the temperatures of windings shall be determined
either by the thermocouple method or by the resistance method (see Annex E). The
temperatures of parts other than windings shall be determined by the thermocouple method.
Any other suitable method of temperature measurement which does not noticeably influence
the thermal balance and which achieves an accuracy sufficient to show compliance is also
permitted. The choice of and position of temperature sensors shall be made so that they have
minimum effect on the temperature of the part under test.

1.4.14 Simulated faults and abnormal conditions

Where it is required to apply simulated faults or abnormal operating conditions, these shall be
applied in turn and one at a time. Faults that are the direct consequence of a simulated fault
or abnormal operating condition are considered to be part of that simulated fault or abnormal
operating condition.

When applying simulated faults or abnormal operating conditions, parts, supplies, consumable
materials, media and recording materials shall be in place if they are likely to have an effect
on the outcome of the test.

Where there is a specific reference to a single fault, the single fault consists of a single failure
of any insulation (excluding DOUBLE INSULATION Oor REINFORCED INSULATION) or a single failure
of any component (excluding components with DOUBLE INSULATION Or REINFORCED INSULATION).
The failure of FUNCTIONAL INSULATION is simulated only when required by 5.3.4 c).

The equipment, circuit diagrams and component specifications are examined to determine
those fault conditions that might reasonably be expected to occur. Examples include:
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— short-circuits and open circuits of semiconductor devices and capacitors;
— faults causing continuous dissipation in resistors designed for intermittent dissipation;
— internal faults in integrated circuits causing excessive dissipation; \
— failure of BASIC INSULATION between current-carrying parts of the PRIMARY CIRC%T @p
« accessible conductive parts; e *
o earthed conductive screens (see Clause C.2); a\)g
e parts of SELV CIRCUITS; .
\\\

e parts of LIMITED CURRENT CIRCUITS. GK\\

1.4.15 Compliance by inspection o\fn
f

Where in this standard compli 3 terials, components or subassemblies is checked by
inspection or by testing @ ids, it is permitted to confirm compliance by reviewing any
relevant data or previous \e$t results that are available instead of carrying out the specified
TYPE TESTS.

1.5 Components
1.5.1 General

Where safety is involved, components shall comply with the requirements of this standard or,
where specified in a requirements clause, with the safety aspects of the relevant IEC
component standards.

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

Components and subassemblies that comply with IEC 62368-1 are acceptable as part of an
equipment covered by this standard without further evaluation other than to give consideration
to the appropriate use of the component or subassembly in the end-product.

1.5.2 Evaluation and testing of components

22 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
relevant IEC component standard;

— a component that has not been demonstrated to comply with a relevant standard as above
shall be subjected to the applicable tests of this standard, as part of the equipment, and to
the applicable tests of the component standard, under the conditions occurring in the
equipment;

NOTE The applicable test for compliance with a component standard is, in general, conducted separately.

— where components are used in circuits not in accordance with their specified ratings, the
components shall be tested under the conditions occurring in the equipment. The number
of samples required for test is, in general, the same as required by an equivalent
standard.

Compliance is checked by inspection and by the relevant data or tests.
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1.5.3 Thermal controls

Thermal controls shall be tested in accordance with Annex K.

1.5.4 Transformers

00“\\

.
Transformers shall comply with the relevant requirements of this stande{&%@%g those of
Annex C.

QO
1.5.5 Interconnecting cables '\(\a

INTERCONNECTING CABLES provided as part of

requirements of this standard and shall ngt

whether they are detachable or nonY
.

§ ment shall comply with the relevant
t a hazard in the meaning of this standard

.
For INTERCONNECTING CA &wplied alone (for example, printer cables), it is permitted to
apply the requirements of ¥is 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 or as internal wiring.

1.5.6 Capacitors bridging insulation

A capacitor connected between two line conductors in a PRIMARY CIRCUIT, or between one line
conductor and the neutral conductor or between the PRIMARY CIRCUIT and protective earth
shall comply with one of the subclasses of IEC 60384-14 and shall be used in accordance
with its rating. This requirement also applies to a capacitor bridging DOUBLE INSULATION or
REINFORCED INSULATION elsewhere in the equipment. The details of the damp heat, steady
state test as specified in 4.12 of IEC 60384-14 shall be as follows:

— Temperature: 40 °C + 2 °C;
— Humidity: (93 + 3) % relative humidity; ¢
— Test duration: 21 days.

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

BS EN 60950-1:2006+A2:2013
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) ) RATED VOLTAGE of the ) TYPE TEST TYPE TEST r.m.s.
Capacitor subclass according to . impulse voltage of voltage of the
capacitor N X
IEC 60384-14 V rm.s the capacitor capacitor
T kV peak kV r.m.s. ‘('(
Y1 Up to and including 500 8 4~ Y\
Over 150 up to and 6 \J
Y2 including 300 5 AS°°
Y4 Up to and including 150 2,5.‘ Q\) 0,9
X1 Up to and including 760 A SO\ -
X2 Up to and including 760 4 W\ C%.5* -
\V

RY INSULATION or REINFORCED INSULATION shall be

LATION in a SECONDARY CIRCUIT by a class X capacitor.

ULATION, BASIC INSULATION, SUPPLEMENTARY INSULATION or
of the single capacitor shall be at least equal to the RMS WORKING

Rules for the application of Table 1C

1 Capacitors used to bridge BASIC INSULATION, SU
class Y except that it is permitted to brid&l

2 For a single capacitor bridging FUNCT#O
REINFORCED INSULATION, the v tig
idged, determined according to 2.10.2.2.

VOLTAGE across the insulati i
3 For a single capacitor bridgind FUNCTIONAL INSULATION, BASIC INSULATION or SUPPLEMENTARY INSULATION,

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

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

4 For a single capacitor bridging DOUBLE INSULATION or REINFORCED INSULATION,

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

— the TYPE TEST r.m.s. voltage of the single capacitors shall 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 It is permitted to use a higher grade capacitor than the one specified, as follows:
- subclass Y1 if subclass Y2 is specified;
- subclass Y1 or Y2 if subclass Y4 is specified;
- subclass Y1 or Y2 if subclass X1 is specified;
- subclass X1, Y1 or Y2 if subclass X2 is specified.
6 Itis permitted to use two or more capacitors in series in place of the single capacitor specified, as follows:
- subclass Y1 or Y2 if subclass Y1 is specified;
- subclass Y2 or Y4 if subclass Y2 is specified;
- subclass X1 or X2 if subclass X1 is specified.

7 If two or more capacitors are used in series, all of the following apply:

— under single fault conditions, the voltage on each of the remaining individual capacitors shall not exceed
the voltage rating of the relevant individual 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;

— 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 pyF, this test voltage is reduced by a factor equal to «/E where C is the
capacitance value in pF.

Table 1D gives a number of informative examples of the application of capacitors selected in
accordance with Table 1C. Other examples are possible.
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[*) Table 1D — Informative examples of application of capacitors

AC MAINS
333:;2 TR“::'S"::NT _ ) Number of capacito‘ri({\\
Overvoltage Bridged Capacitor \ Y
up to and Category VOLTAGE insulation type Using Tabl s'g’T&a)ble
including KV o8 égk C
Vr.m.s. A\ \Q
I 15| Bors va_ o = 1
£~
I 15| DorR “\(“\0 2 2
I 15| Dor F‘:'\\\ Y1 1 1
I} 1,?\'“ . X2 1 1
M ] \\\i\,é\“' F X2 - 1
150 i kX)) 25| Bors Y2 - 2
I ‘\\"“ 25| DorR Y1 - 1
v 4.0 F X1 - 1
v 4.0 BorS Y1 - 1
v 4.0 BorS Y2 - 2
v 4,0 DorR Y1 - 2
I} 2,5 F X2 1 1
250 I 4,0 F X1 - 1
I} 2,5 BorS Y2 1 2
I} 2,5 DorR Y1 1 1
I} 2,5 DorR Y2 2 3
I 4,0 BorS Y1 - 1
I 4,0 BorS Y2 - 2
300
I 4,0 DorR Y1 - 2
I 4,0 DorR Y2 - 4
v 6,0 F X1 - 2
v 6,0 BorS Y1 - 2
v 6,0 DorR Y1 - 3
I} 4.0 F X1 1 1
I} 4.0 BorS Y1 1 1
I} 4,0 DorR Y1 1 2
I 6,0 F X1 - 2
500 I 6,0 BorS Y1 - 2
I 6,0 DorR Y1 - 3
v 8,0 F X1 - 2
v 8,0 BorS Y1 - 2
v 8,0 DorR Y1 - 3
The values in the table apply to FUNCTIONAL INSULATION (F), BASIC INSULATION (B), SUPPLEMENTARY
INSULATION (S), DOUBLE INSULATION (D) and REINFORCED INSULATION (R).
NOTE Table 5B is used for Overvoltage Categories | and Il only.

If an accessible conductive part or circuit is separated from another part by DOUBLE
INSULATION or REINFORCED INSULATION that is bridged by a capacitor or capacitors, the
accessible part or circuit shall comply with the requirements for a LIMITED CURRENT CIRCUIT in
2.4. This requirement applies after electric strength testing of the insulation with the bridging

capacitor or capacitors in place.

NOTE 3 A circuit is a LIMITED CURRENT CIRCUIT if the current through the bridging components complies with 2.4

and other requirements of 2.4 are met.

Compliance is checked by inspection and measurement.
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1.5.7 Resistors bridging insulation
1.5.7.1 Resistors bridging functional insulation, basic insulation or supplementary \
insulation

There are no special requirements for resistors bridging FUNCTIONAL INSUI.%ZOQQASIC
INSULATION Or SUPPLEMENTARY INSULATION, but the relevant requirem 10.3 (or

Annex G) and 2.10.4 apply, and in some cases those of 2.4. a
Note deleted a’g

1.5.7.2 Resistors bridging double insulation or I@X\\S\d insulation between the a.c.
mains supply and other circuits

It is permitted to bridge DOUBLE INS r REINFORCED INSULATION by one resistor or by a
eries under the following conditions. For conditions

group of two or more reS|s
applicable to circuits com\<\ an antenna or coaxial cable, see 1.5.7.3.

The resistor or group of resistors shall comply with the minimum CLEARANCES of 2.10.3 or
Annex G and the minimum CREEPAGE DISTANCES of 2.10.4 for REINFORCED INSULATION 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 CREEPAGE DISTANCES are assessed as if
each resistor were short-circuited in turn, unless the group passes the resistor test below.

I?) 1f an accessible conductive part or circuit is separated from another part by DOUBLE
INSULATION or REINFORCED INSULATION that is bridged by a resistor or group of resistors, the
accessible part or circuit shall comply with the requirements for a LIMITED CURRENT CIRCUIT in
2.4 between the 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 LIMITED 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
Before the test, the resistance of each sample is measured.

The samples are subjected to the damp heat test according to IEC 60068-2-78, with the
following details:

— Temperature: 40 °C = 2°C;
—  Humidity: % (93 + 3) % ¢d relative humidity;
— Test duration: 21 days.

NOTE Resistors that have been subjected to a test duration longer than 21 days are considered to have met the
test duration criteria.
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Each sample is then subjected to ten impulses of alternating polarity, using the impulse test
generator reference 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 tha 10@
.

S
No failure is permitted. g
A\

1.5.7.3 Resistors bridging double insulation or reinfer, @'sgtion between the a.c.
mains supply and circuits connected to g\\ga or coaxial cable
tt

The requirements and tests of 1.5.7.2 appl
in reference 3 of Table N.1 if the, gj
Table N.1 if the circuit is connected \o‘

e impulse test generator is as specified
connected to an antenna or reference 1 of
axial cable.

.

After the test, the resistaxxxx ach 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 Components in equipment for IT power distribution systems

For equipment to be connected to IT power distribution systems, components connected
between line and earth shall be capable of withstanding the stress due to the line-to-line
voltage. However, capacitors rated for the applicable line-to-neutral voltage are permitted in
such applications if they comply with subclass Y1, Y2 or Y4 of IEC 60384-14.

NOTE 1 The above capacitors are endurance tested at 170 % of the voltage rating of the capacitor.

Note deleted

Compliance is checked by inspection.

1.5.9 Surge suppressors
1.5.9.1 General

It is permitted to use any type of surge suppressor, including a voltage dependent resistor
(VDR), in @ SECONDARY CIRCUIT.

If a surge suppressor is used in a PRIMARY CIRCUIT, it shall be a VDR and it shall comply with
Annex Q.

NOTE 1 A VDR is sometimes referred to as a varistor or a metal oxide varistor (MOV). Devices such as gas
discharge tubes, carbon blocks and semiconductor devices with non-linear voltage/current characteristics are not
considered as VDRs in this standard.

NOTE 2 It is not a requirement of this standard to comply with any particular component standard for surge
suppressors used in SECONDARY CIRCUITS. However, attention is drawn to the IEC 61643 series of standards, in
particular:

IEC 61643-21 (surge suppressors in telecommunications application)
IEC 61643-311 (gas discharge tubes)

IEC 61643-321 (avalanche breakdown diodes)

IEC 61643-331 (metal oxide varistors).
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Compliance is checked by inspection and application of Annex Q as appropriate.
1.5.9.2 Protection of VDRs

For protection against CJO((\

— temporary overvoltages above the maximum continuous voltage, ges *
— thermal overload due to leakage current within the VDR, and \)
— burning and bursting of the VDR in the event of a shoxt-{\ ' fgl,

an interrupting means having an adequate breaki g€9Xz\)|ty shall be connected in series with
the VDR. This requirement does not apply t R*in a LIMITED CURRENT CIRCUIT.

NOTE 1 For temporary overvoltages from‘tke\A INS SUPPLY, see |IEC 60664-1.
[

NOTE 2 During the lifetime of a sltakage current increases with the number of switching cycles in the

VDR. This leakage current cau anent and continuously increasing temperature stress, which can cause
the VDR to burn or burst.

I2 Compliance is checked by inspection and, if necessary to determine that the circuit is a
LIMITED CURRENT CIRCUIT, by measurement and test.
1.5.9.3 Bridging of functional insulation by a VDR

It is permitted to bridge FUNCTIONAL INSULATION by a VDR.
Compliance is checked by inspection.

1.5.9.4 Bridging of basic insulation by a VDR

It is permitted to bridge BASIC INSULATION by a VDR complying with the requirements of
Annex Q, with or without a GDT in series, provided that one side of the circuit is earthed in
accordance with 2.6.1 a).

Equipment with such a VDR bridging BASIC INSULATION shall be one of the following:

— PLUGGABLE EQUIPMENT TYPE B; Or
— PERMANENTLY CONNECTED EQUIPMENT, or

— equipment that has provision for a permanently connected PROTECTIVE EARTHING
CONDUCTOR and is provided with instructions for the installation of that conductor.

Note deleted

I*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 INSULATION; and
e 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 or REINFORCED
INSULATION by a VDR.

Compliance is checked by inspection.
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1.6 Power interface

1.6.1 AC power distribution systems

AC power distribution systems are classified as TN-C, TN-C-S, TN-S, TT or IT (see Ann@W\

1.6.2 Input current

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

NOTE See also 1.4.10. “\“

Compliance is checked by measur/ng th current of the equipment at NORMAL LOAD
under the following conditions:

— where an equipment X an one RATED VOLTAGE, the input current is measured at
each RATED VOLTAGE;

— where an equipment has one or more RATED VOLTAGE RANGES, the input current is
measured at each end of each RATED 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
measured 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
associated voltage range.

In each case, the readings are taken when the input current has stabilized. If the current
varies during the normal operating cycle, the steady-state current is taken as the mean

indication of the value, measured on a recording r.m.s. ammeter, during a representative
period.

1.6.3 Voltage limit of hand-held equipment

The RATED VOLTAGE of HAND-HELD EQUIPMENT shall not exceed 250 V.
Compliance is checked by inspection.

1.6.4 Neutral conductor

The neutral conductor, if any, shall be insulated from earth and from the BoDY throughout the
equipment as if it were a line conductor. Components connected between neutral and earth
shall be rated for the line-to-neutral voltage (however, see also 1.5.8).

Compliance is checked by inspection.

1.7 Markings and instructions

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

2.1.1.2 Battery compartments 4.3.3 Adjustable controls
Text deleted 4.3.5 Plugs and sockets
2.3.2.3 Protection by earthing 4.3.13.4 UV radiation
2.6.1 Unearthed parts 4.3.13.5 Lasers
2.6.2 FUNCTIONAL EARTHING 4.4.2 Hazardous moving parts
2.6.3.4 ¢) Bonding conductors 4.45.2 Fan protection for USERS
2.6.5.1 Bonding conductors 4453 Fan protection for service persons
2.71 External protective devices 4.5.4 Table 4C Marking of hot parts
2.7.6 Neutral fusing 4.5.4 Touch temperatures

2.10.3.2 Overvoltage Categories 4.6.2 Equipment on non-combustible floors
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3.2.1.2 DC MAINS SUPPLY 4.6.3 Removable doors and covers

3.3.7 Grouping of wiring terminals 5.1.71 TOUCH CURRENT exceeding 3,5 mA
3.4.3 Disconnect devices 5.1.8.2 Summation of TOUCH CURRENTS
3.4.6 Two-pole disconnect devices 6.1.1 and 6.1.2.2  Earthing for a TELECOMMUNICAT, @XRK
3.4.7 Four-pole disconnect devices 7.2and 7.4.1 Earthing for a CABLE DI QYSTEM
3.4.9 Plugs as disconnect devices G.2.1 EqU|pment in ?Categorles Il and IV
3.4.10 Interconnected equipment DD.2 Maxi
3.4.11 Multiple power sources EE.2 mrnmg
4.1 Equipment stability EE.4 “\“Shredder power disconnection
4.2.5 Impact test
Compliance with each subclause o\ hecked by inspection unless otherwise specified
(see 1.7.11).

) 1.7.1 Power rating Mldentlflcatlon markings

1.71.1 Power rating markings

Equipment shall 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 oOr RATED
FREQUENCY.

If the equipment, or a system, has multiple MAINS SUPPLY connections, each individual MAINS
SUPPLY electrical rating must be marked, unless they are the same, but the overall equipment
or system electrical rating need not be marked. If the multiple MAINS SUPPLY are identical, it is
permitted to mark them, for example, as “MAINS SUPPLY electrical rating x N” where N is the
number of identical MAINS SUPPLY connections.

For equipment intended to be installed by an OPERATOR, the power rating marking, if required,
shall be readily visible in any OPERATOR ACCESS AREA. If a manual voltage selector is not
OPERATOR-accessible, the power rating marking shall indicate the RATED VOLTAGE for which
the equipment is set during manufacture; a temporary marker is permitted for this purpose.
The power rating marking is permitted on any outer surface of the equipment, except the
bottom of equipment having a mass exceeding 18 kg.

For STATIONARY EQUIPMENT, the power rating marking shall be visible after the equipment has
been installed as in normal use.

For equipment intended to be installed by a SERVICE PERSON, and if the power rating marking
is in @ SERVICE ACCESS AREA, the location of the permanent marking shall be indicated in the
installation instructions or on a readily visible marker on the equipment. It is permitted to use
a temporary marker for this purpose.

The power rating marking shall include the following:

RATED VOLTAGE(S) or RATED VOLTAGE RANGE(S), in volts;

e the voltage range shall have a hyphen (-) between the minimum and maximum RATED
VOLTAGES and when multiple RATED VOLTAGES or RATED VOLTAGE RANGES are given,
they shall be separated by a solidus (/);

NOTE 1 Some examples of RATED VOLTAGE markings are:

— RATED VOLTAGE RANGE: 220-240 V. This means that the equipment is designed to be connected to an
AC MAINS SUPPLY having any voltage between 220 V and 240 V.

— multiple RATED VOLTAGE: 120/230/240 V. This means that the equipment is designed to be connected to
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;
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NOTE 2 Some examples of the above system rating markings are:

120/240 V; 3 wire + PE;

120/240 V; 3W + @ (60417-1EC-5019); ((\\

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

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

— RATED FREQUENCY or RATED FREQUENCY RANGE, in her (\l@c ge equipment is designed
for d.c. only;

— RATED CURRENT, in milliamperes or amper

e for equipment with multlple LTAGES, the corresponding RATED CURRENTS shall
be marked such th rent current ratings are separated by a solidus (/) and
the relation be TED 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;

e the power rating marking for RATED CURRENT of a group of units 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 operated 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 Text deleted (Ac1];

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

100-120 V; 2,8 A;

200-240 V; 1,4 A.

It is recognized that in some 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 symbols are used, they shall conform to ISO 7000 or IEC 60417 where appropriate
symbols exist.

1.7.1.2 Identification 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 [[1], IEC 60417-5172 (DB:2003-02), for the identification of CLASS Il EQUIPMENT only,
except where this is forbidden by 2.6.2.

Additional identification markings are permitted, provided that they do not give rise to
misunderstanding.

These identification markings shall be readily visible in any OPERATOR ACCESS AREA, except
that they shall not be located on the bottom of equipment having a mass exceeding 18 kg. For
STATIONARY EQUIPMENT, the identification markings shall be visible after the equipment has
been installed as in normal use.
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1.7.1.3 Use of graphical symbols

Graphical symbols placed on the equipment, whether required by this standard or not, shall
be in accordance with IEC 60417 or ISO 3864-2 or ISO 7000, if available. In the absence of
suitable symbols, the manufacturer may design specific graphical symbols. ((\\

Symbols placed on the equipment shall be explained in the user manual.

Y
1.7.2 Safety instructions and marking \)ge

1.7.21 General

Sufficient information shall be provided to the USER con Q condition necessary to
ensure that, when used as prescribed by the m N the equipment is unlikely
to present a hazard within the meaning of this sta d

o} av0|d the introduction of hazards when
Ng or storing equipment, the necessary instructions

If it is necessary to take special pre
operating, installing, servicing, trap
shall be made available. \'

NOTE 1 Special precautions mbe necessary, for example, for connection of the equipment to the supply and
for the interconnection of separate units, if any.

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 in the English language only.

Notes deleted
Note deleted

The operating instructions, and the installation instructions for PLUGGABLE EQUIPMENT intended
for USER installation, shall be made available to the USER.

Text deleted

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 PLUGGABLE EQUIPMENT, the socket-outlet shall be installed near the equipment and shall
be easily accessible.

1.7.2.3 Overcurrent protective devices

For PLUGGABLE EQUIPMENT TYPE B or PERMANENTLY CONNECTED EQUIPMENT, the installation
instructions shall specify the maximum rating of an overcurrent protective device to be
provided external to the equipment, unless there are appropriate overcurrent protective
devices in the equipment [see also 2.6.3.3 b)].

NOTE The specified maximum rating may not be one of the protective device ratings available in the country of
installation. Allowance should be made for the use of a device with a smaller rating that will still be adequate for
the equipment RATED CURRENT plus any necessary allowance for inrush current.

1.7.2.4 IT power distribution systems

If the equipment has been designed or, when required, modified for connection to an IT power
distribution system, the equipment installation instructions shall so state.

1.7.2.5 Operator access with a tool

If a TOOL is necessary to gain access to an OPERATOR ACCESS AREA, either all other
compartments within that area containing a hazard shall be inaccessible to the OPERATOR by
the use of the same TOOL, or such compartments shall be marked to discourage OPERATOR
access.
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An acceptable marking for an electric shock hazard is & (1ISO 3864, No. 5036).

1.7.2.6 Ozone \
For equipment that may produce ozone, the installation and operating instructions S@QSSF\
a

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

NOTE The present recommended long term exposure limit for ozone |s 0,1 x @ mg/m3 ) calculated as an
8 h time-weighted average concentration. It should be noted that ozone n alr

1.7.3 Short duty cycles

Equipment not intended for continuoys thn shaII be marked with its RATED OPERATING
TIME, and RATED RESTING TIME unle§ rating time is limited by the construction.

The marking of RATED OPE\\\XQME 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 voltage adjustment

For equipment intended for connection to multiple RATED VOLTAGES or FREQUENCIES, the
method of adjustment shall be fully described in the servicing or installation instructions.

Unless the means of adjustment is a simple control near the power rating marking, and the
setting of this control is obvious by inspection, the following instruction or a similar one shall
appear in or near the power rating marking:

SEE INSTALLATION INSTRUCTIONS
BEFORE CONNECTING TO THE SUPPLY

1.7.5 Power outlets on the equipment

If any standard power supply outlet in the equipment is accessible to the OPERATOR, a marking
shall be placed in the vicinity of the outlet 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.

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 OPERATOR 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 servicing instructions that shall contain the relevant information.

NOTE See 2.7.6 regarding other warnings to SERVICE PERSONS.
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1.7.7 Wiring terminals
1.7.7.1 Protective earthing and bonding terminals

I») A wiring terminal intended for connection of a PROTECTIVE EARTHING CONDUCTOR w\
indicated by the symbol @ IEC 60417-5019 (DB:2002-10). This symbol shall n

other earthing terminals, except that the symbol may also be used to id t@ separate
protective earthing terminal specified in 5.1.7.1. 1 Q

It is not a requirement to mark terminals for PROTECTI w %UCTORS but where such
0

terminals are marked, the symbol L (IEC 60417- 50'(") 02-10)) shall be used.

The following situations are exempt‘gn ve requirements:

— where terminals for the of a supply are provided on a component (for example,
a terminal block) or\ga mbly (for example, a power supply unit), the symbol ;
is permitted for the protective earthing terminal instead of @

— on subassemblies or components, the symbol @ is permitted in place of the symbol ;
provided that it does not give rise to confusion.

These symbols 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.

1.7.7.2 Terminals for a.c. mains supply conductors

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

— terminals 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, the sequence
of phase rotation is unambiguous.

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

1.7.7.3 Terminals for d.c. mains supply conductors

For PERMANENTLY CONNECTED EQUIPMENT and equipment with ordinary NON-DETACHABLE POWER
SUPPLY CORDS, terminals intended exclusively for connection of a DC MAINS SUPPLY shall be
marked to indicate polarity.

If a single terminal is provided, both as a main protective earthing terminal in the equipment
and for the connection to one pole of the DC MAINS SUPPLY, it shall be marked as specified in
1.7.7.1, in addition to polarity marking.

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



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) - 54 -

1.7.8 Controls and indicators
1.7.8.1 Identification, location and marking

Unless it is obviously unnecessary, indicators, switches and other controls affectin G@\
shall be identified or located so as to indicate clearly which function they control. é

Markings and indications for switches and other controls shall be loc WQG

— on or adjacent to the switch or control, or g
— elsewhere, provided that it is obvious to which s ntroI the marking applies.
Indications used for this purpose shall, ‘pract|cable be comprehensible without a

knowledge of languages, national st

1.7.8.2 Colours \\.Q

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 symbol () shall be used (IEC 60417-5010 (DB:2002-10)).

It is permitted to use the symbols O and | to indicate the "OFF" and "ON" positions of any
primary or secondary power switches, including isolating switches.

A "STAND-BY" condition shall be indicated by the symbol (b (IEC 60417-5009 (DB:2002-
10)).

1.7.8.4 Markings using figures

If figures are used for indicating different positions of any control, the "OFF" position shall be
indicated by the figure 0 (zero) and higher figures shall be used to indicate greater output,
input, etc.

1.7.9 Isolation of multiple power sources

Where there is more than one connection supplying HAZARDOUS VOLTAGES Or HAZARDOUS
ENERGY LEVELS to equipment, a prominent marking, located close to the entry point provided
for a SERVICE PERSON to gain access to the hazardous parts, shall be provided to indicate
which disconnect device or devices isolate the equipment completely and which disconnect
devices can be used to isolate each section of the equipment.

1.7.10 Thermostats and other regulating devices

THERMOSTATS and similar regulating devices intended to be adjusted during installation or in
normal use shall be provided with an indication for the direction of adjustment to increase or
decrease the value of the characteristic being adjusted. Indication by the symbols + and —
permitted.
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1.7.11 Durability

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 fo%5 W/th a
piece of cloth soaked with water and again for 15 s with a piece of aked with
petroleum spirit. After this test, the marking shall be legible; it shall n sible to remove
marking plates easily and they shall show no curling. év

The petroleum spirit to be used for the test is aI/ &/ent hexane having a maximum
aromatics content of 0,1 % by volume, a kaur/ va/ue of 29, an initial boiling point of
approximately 65 °C, a dry point of a ély 69 °C and a mass per unit volume

of approximately 0,7 kg/I.

As an alternative, it is p%@o use a reagent grade hexane with a minimum of 85 % as
n-hexane.

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

1.7.12 Removable parts

Marking required 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 Replaceable batteries

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

— if the battery is placed in an OPERATOR ACCESS AREA, there shall be a marking close to the
battery or a statement in both the operating and the servicing instructions;

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

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

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

1.7.14 Equipment for restricted access locations

For equipment intended only for installation in a RESTRICTED ACCESS LOCATION, the installation
instructions shall contain a statement to this effect.
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2 Protection from hazards

2.1 Protection from electric shock and energy hazards \
2.1.1 Protection in operator access areas 0((\

This subclause specifies requirements for protection against electric sh @)% énergized
parts based on the principle that the OPERATOR is permitted to have a%} )

— bare parts of SELV CIRCUITS; and -

.
— bare parts of LIMITED CURRENT CIRCUITS; and qx\\(\

— TNV CIRCUITS under the conditions specifj

Access to other energized parts, anc\¥ ir insulation, is restricted as specified in 2.1.1.1.

.
Additional requirements )@t‘s\ﬁ ified in 2.1.1.5 and 2.1.1.8 for protection against energy
hazards.

2111 Access to energized parts

The equipment shall be so constructed that in OPERATOR ACCESS AREAS there is adequate
protection against contact with:

— bare parts of ELV CIRCUITS; and

— bare parts at HAZARDOUS VOLTAGES; and

— SOLID INSULATION providing FUNCTIONAL INSULATION or BASIC INSULATION of parts or wiring in
ELV CIRCUITS, except as permitted in 2.1.1.3; and

— SOLID INSULATION providing functional insulation or basic insulation of parts or wiring at
hazardous voltages; and

NOTE 1 FUNCTIONAL INSULATION includes, but is not limited to, insulation, such as lacquer, solvent-based enamel,
ordinary paper, cotton and 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 Or BASIC INSULATION only; and

— bare parts of TNV CIRCUITS, except that access is permitted to:

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

e bare conductive parts of connectors in TNV-1 CIRCUITS that are separated from unearthed
accessible conductive parts of the equipment in accordance with 6.2.1.
NOTE 2 A typical application 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.
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Unrestricted access is permitted to LIMITED CURRENT CIRCUITS.

These requirements apply for all positions of the equipment when it is wired and operated \
in normal use. 0&\

Protection shall be achieved by insulation or by guarding or by the use of v@r@% *
Compliance is checked by all of the following. a,ga

a) Inspection. “\“

b) A test with the test finger, Figure 2A
applied to openings in the ENCL

aII not contact parts described above when
after removal of parts that can be detached by an
OPERATOR, including fuse W nd with OPERATOR access doors and covers open. It is
permitted to leave la { ace for this test. Connectors that can be separated by an
OPERATOR, other th those complying with [EC 60083, I|EC 60309, [EC 60320,
IEC 60906-1 or IEC 60906-2, shall also be tested during disconnection.

c) A test with the test pin, Figure 2B, which shall not contact bare parts at HAZARDOUS
VOLTAGES when applied to openings in an external ELECTRICAL ENCLOSURE. Parts that can
be detached by an OPERATOR, including fuseholders and lamps, are left in place, and
OPERATOR access doors and covers are closed during this test.

d) A test 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.

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 HAZARDOUS VOLTAGE and the
test finger, Figure 2A, or the test pin, Figure 2B, placed in its most unfavourable position. This
air gap, see Figure 2D, shall either

— have a minimum length equal to the minimum CLEARANCE for BASIC INSULATION specified 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, the test with the

test finger is made with each component in its most unfavourable position within the range of
adjustment, the belt being removed, if necessary, for this purpose.



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) - 58 -

180

o
H
| o
(4]
'
N

. Segm%o((\\

Cylindrical %

Insulating materiac
1 - .
WHandle \\ /C/ ~ . 14 Section C-C
I Stop plate (—ﬁ e
. — ; ) -

\(\\\, M D=

f
|
N
7?1::§ X7~ L ~
; Spherical
1
L
‘ Detail X
(Example)
Part 3 Part 2 Part 1

T

IEC 1543/05

Linear dimensions in millimetres

Tolerances on dimensions without specific tolerances:
— 14° and 37° angles: +15’
— on radii: +0,1 mm

— on linear dimensions:

<15 mm: 0 mm
-01

>15 mm < 25 mm: +0,1 mm

>25 mm: +0,3 mm

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

Both joints of this finger can be bent through an angle of 90° +18° 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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Figure 2B — Test pin
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Figure 2C — Test probe

Handle

IEC 1545/05
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There is no requwement for a minimum air gap between the test finger or test
pin and the internal conductive part for voltages up to 1 000 V a.c. and 1 500 V d.c.

IEC 1546/05

Figure 2D - Accessibility of internal conductive parts

2.1.1.2 Battery compartments

Access by an OPERATOR to bare conductive parts of TNV CIRCUITS within a battery
compartment in the equipment is permitted if all of the following conditions are met:

— the compartment has a door that requires a deliberate technique to open, such as the use
of a TooL or latching device; and

— the TNV CIRCUIT is not accessible when the door is closed; and

— there is a marking next to the door, or on the door if the door is secured to the equipment,
with instructions for protection of the USER once the door is opened.

Information stating that the telephone cord is to be disconnected prior to opening the door is
an example of an acceptable instruction.

Compliance is checked by inspection.

2.1.1.3 Access to ELV wiring

Insulation of internal wiring in an ELV CIRCUIT is permitted to be accessible to an OPERATOR
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 that the
OPERATOR is unlikely to pull on it, or is so fixed that the connecting points are relieved
from strain; and

— the wiring is routed and fixed so as not to touch unearthed accessible conductive
parts; and
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— 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 0((\
~C .

WORKING VOLTAGE Mini@ @ﬂ‘ge

(in case of failure of BASIC INSULATION) t% ulation
V peak or d.c. V r.m.s. (sinusoidal) A¢Q mm

L -
Over 71 up to and including 350 Over 50 up to and iW 0,17

Over 350 Over250 G 0,31
“ L)

Compliance is checked by in{@"o‘x!nd measurement, and by the test of 5.2.2.

2.1.1.4 Access to hazaradous voltage circuit wiring

Where the insulation of internal wiring at HAZARDOUS VOLTAGE is accessible to an OPERATOR,
or is not routed and fixed to prevent it from touching unearthed accessible conductive parts, it
shall meet the requirements of 3.1.4 for DOUBLE INSULATION Or REINFORCED INSULATION.

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

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 exists, will be bridged
by a metallic object.

b) The likelihood of bridging the parts under consideration is determined by means of the test
finger, Figure 2A (see 2.1.1.1), in a straight position. It shall not be possible to bridge the
parts with this test finger, applied without appreciable force.

c) The existence of a HAZARDOUS ENERGY LEVEL is determined as follows:

1) with the equipment operating under normal operating conditions, a 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 overcurrent protective device opens during the above test, or for any other
reason the power cannot be maintained at 240 VA for 60 s;

2) the stored energy in a capacitor is at a HAZARDOUS 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=05CU2x 106
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Where:

E is the energy, in joules (J);

C is the capacitance, in microfarads (uF); 0((\\

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

2.1.1.6 Manual controls ga'

Conductive shafts of operating knobs, handles, lever \“:; ke in OPERATOR ACCESS AREAS
shall not be connected to parts at HAZARDOUS vQL A Epty 0 ELV CIRCUITS or to TNV CIRCUITS.

In addition, conductive operating kn es, levers and the like that are manually moved

rough a pivot or bearing, shall either:

in normal use and that are eart@
— be separated from pa AZARDOUS VOLTAGES by DOUBLE INSULATION or REINFORCED
INSULATION; or

— have their accessible parts covered by SUPPLEMENTARY INSULATION for a HAZARDOUS
VOLTAGE and by BASIC INSULATION for a TNV CIRCUIT.

Compliance is checked by inspection and measurement, and by the applicable electric
strength tests of 5.2.2.

2.1.1.7 Discharge of capacitors in equipment

Equipment shall be so designed that, at an OPERATOR-accessible external point of
disconnection of a MAINS SUPPLY, the risk of electric shock from stored charge on capacitors
connected in the equipment is reduced. No test for shock hazard is required unless the
nominal voltage of the MAINS SUPPLY exceeds 42,4 V peak or 60 V d.c.

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

Equipment is considered to comply if any capacitor having a marked or nominal capacitance
exceeding 0,1 uF and in a circuit connected to the MAINS SUPPLY has a means of discharge
resulting in a time constant not exceeding:

— 1 s for PLUGGABLE EQUIPMENT TYPE A; and
— 10 s for PLUGGABLE EQUIPMENT TYPE B.

The relevant time constant is the product of the effective capacitance in microfarads and the
effective discharge resistance in megohms. If it is difficult to determine the effective
capacitance and resistance values, a measurement of voltage decay at the point of external
disconnection can be used. I’ When conducting the voltage decay measurement, the measurement
is either made with, or referred to, an instrument having an input impedance consisting of a resistance
of 100 M@ + 5 MQ 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 pomt of
disconnection of a DC MAINS SUPPLY, either

— there is no HAZARDOUS ENERGY LEVEL (for example, due to stored charge on ga&Qor or
a battery in the equipment, or to a redundant DC MAINS SUPPLY for baCkuQ

— the HAZARDOUS ENERGY LEVEL is removed within 2 s of the discq

External points of disconnection include the plugs ‘\@as EQUIPMENT and isolating
switches external to the equipment. ?\

Compliance is checked by inspectiq /pment and relevant circuit diagrams, taking
into account the possibility of d/sp,\ jon of the supply with any on/off switch in either
position.

If necessary, the existence ofa HAZARDOUS ENERGY LEVEL is determined as follows:
a) Capacitor connected to the DC MAINS SUPPLY

A test is conducted when the equipment is operating normally. The DC MAINS SUPPLY is then
disconnected and the voltage across the capacitor (U) is measured 2 s after disconnection.

The stored energy is calculated from the following formula:
E =0,5CU?2x 106

where

E is the energy, in joules (J);
C is the capacitance, in microfarads (uF);
U is the measured voltage on the capacitor, in volts (V).

IF) A HAZARDOUS ENERGY LEVEL exists if the voltage, U, is 2 V or more, and the stored energy,
E, is 20 J or more.

b) Internal battery connected to the DC MAINS SUPPLY

A test is conducted with the DC MAINS SUPPLY disconnected and a variable resistive load
connected to the input terminals where the DC 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.

If the output power is at a HAZARDOUS ENERGY LEVEL, a further test is conducted with the
variable load disconnected and the EUT operated from the DC MAINS SUPPLY.
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The supply is disconnected and the energy level at the input terminals, 2 s after
disconnection, shall not be at a HAZARDOUS ENERGY LEVEL.

NOTE It is assumed that it will be possible to bridge the parts accidentally external to the equipment. There W\

test to determine the likelihood of bridging the parts. G

2.1.1.9 Audio amplifiers in information technology equipment \)g

Accessible circuits, terminals and parts of audio ampllflers af ociated circuits shall

comply with either
‘<\\“

- 2.1.1.1 of this standard, or
— 9.1.1 of IEC 60065.

Compliance is checked by i and if necessary, by the tests of 9.1.1 of IEC 60065,
during which the audio aM' re operated in accordance with 4.2.4 of IEC 60065.

2.1.2 Protection in service access areas

In a SERVICE ACCESS AREA, the following requirements apply.

The requirements of 2.1.1.7 apply to all types of equipment and for PERMANENTLY CONNECTED
EQUIPMENT, the time constant limit is 10 s. In addition, the requirements of 2.1.1.8 apply.

Bare parts at HAZARDOUS 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 HAZARDOUS VOLTAGE shall be located or guarded so that accidental shorting to
SELV CIRCUITS or to TNV CIRCUITS (for example, by TooOLS or test probes used by a SERVICE
PERSON) is unlikely.

No requirement is specified regarding access to ELV CIRCUITS or to TNV CIRCUITS. However,
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 during service
operations involving other parts of the equipment.

Any guards required for compliance with 2.1.2 shall be easily removable and replaceable if
removal is necessary 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 needs to gain
access past, or near to, the bare parts in order to service other parts. For determination of a
HAZARDOUS ENERGY LEVEL, see 2.1.1.5 ¢).

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.
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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 CIRCUIT at HAZARDOUS VOLTAGE is used to supply a ringing sig or

that complies with 2.3.1 b), contact with bare parts of the circuit is permft? h e test

finger, Figure 2A (see 2.1.1.1). However, such parts shall be so lo guarded that
unintentional contact is unlikely.

Bare parts that present a HAZARDOUS ENERGY LEVE [l @'Iocated or guarded so that
unintentional bridging by conductive materials th r@‘ present is unlikely.

No requirement is specified regar ct with bare parts of TNV-1 CIRCUITS, TNV-2
CIRCUITS and TNV-3 CIRCUITS.

Compliance is checked“\mspect/on and measurement. In deciding whether or not
unintentional contact is likely, account is taken of the need to gain access past, or near to, the
bare parts. For determination of a HAZARDOUS ENERGY LEVEL, see 2.1.1.5 c).

2.2 SELV circuits
2.2.1 General requirements

SELV CIRCUITS shall exhibit voltages that are safe to touch both under normal operating
conditions and after a single fault (see 1.4.14). If no external load is applied to the SeELvV
CIRCUIT (open circuit), the voltage limits of 2.2.2 and 2.2.3 shall not be exceeded.

Compliance with 2.2.1 to 2.2.4 is checked by inspection and relevant tests.

2.2.2 Voltages under normal conditions

In a single SELV CIRCUIT or in interconnected SELV CIRCUITS, the voltage 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., under normal operating conditions.

NOTE 1 A circuit that meets the above requirements, but that is subject to overvoltages from a
TELECOMMUNICATION NETWORK Or a CABLE DISTRIBUTION SYSTEM, is a TNV-1 CIRCUIT.

NOTE 2 For normal conditions, the SELV CIRCUIT voltage limit is the same for an ELV CIRCUIT; an SELV CIRCUIT may
be regarded as an ELV CIRCUIT with additional protection under fault conditions.

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
P2 120 Vpeak ¢4 (V5 in Figure 2E.1 and Figure 2E.2¢4).

Note deleted
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Figure 2E.2 - Voltages in SELV circuits under single
fault conditions for multiple pulses above V1

For voltages having a repetitive nature after a fault (for example, from power supplies in
"hiccup" mode), additional pulses exceeding V; (but not exceeding V,) are permitted under
the following conditions:

- ift; <20 ms, t, shall be greater than 1 s;
- ifty> 20 ms, t, shall be greater than 3 s; and

— ty shall not exceed 200 ms.

A limit of 120 V¢, applies if the pulse goes above V; only once during time t;, for example
see Figure 2E.1.

A limit of 71 V ., applies if the pulse goes above V; more than once during time t,, for
example see Figure 2E.2. ¢4

Except as permitted in 2.2.4, an SELV CIRCUIT shall be separated from a part at a HAZARDOUS
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 OPERATOR-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 OPERATOR-accessible.
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2.2.4 Connection of SELV circuits to other circuits
An SELV CIRCUIT is permitted to be connected to other circuits provided that, when the s \
CIRCUIT is so connected, all of the following conditions are met: «\

from any PRIMARY CIRCUIT (including the neutral) within the equme t;

— except as permitted by 1.5.7 and 2.4.3, the SELV CIRCUIT is separated bé @%NSULAHON

— the SELV CIRCUIT meets the limits of 2.2.2 under normal operat| |t|ons and
— except as specified in 2.3.2.1 b), the SELV CIRCUIT m| s of 2.2.3 in the event of
a single fault (see 1.4.14) in the SELV CIRCUIT ECONDARY CIRCUIT to which the

SELV CIRCUIT is connected.

If an SELV CIRCUIT is connected to Y\) ore other circuits, the SELV CIRCUIT is that part
which complies with the req |r nty bf2.2.2 and 2.2.3.

If an SELV CIRCUIT obtains ¥s supply conductively from a SECONDARY CIRCUIT that is separated
from a HAZARDOUS VOLTAGE circuit by either:

— DOUBLE INSULATION or REINFORCED INSULATION; or

— an earthed conductive screen that is separated from the HAZARDOUS VOLTAGE circuit by
BASIC INSULATION,

the SELV CIRCUIT shall be considered as being separated from the HAZARDOUS VOLTAGE circuit
by the same method.

Note deleted

If an SELV CIRCUIT is derived from a HAZARDOUS VOLTAGE SECONDARY CIRCUIT, and the
HAZARDOUS VOLTAGE SECONDARY CIRCUIT is separated from the PRIMARY CIRCUIT by DOUBLE
INSULATION or REINFORCED INSULATION, the SELV CIRCUIT shall remain within the limits given in
2.2.3 under single fault conditions (see 1.4.14). In such a case, the short-circuiting of the
insulation in a transformer that provides the separation between the HAZARDOUS VOLTAGE
SECONDARY CIRCUIT and the SELV CIRCUIT is considered to be a single fault, 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.

2.3 TNV circuits
2.3.1 Limits

In a single TNV CIRCUIT or interconnected TNV CIRCUITS, the voltage between any two
conductors of the TNV CIRCUIT 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 event of a single insulation or component failure, the limit after 200 ms is the limit in 2.3.1 b) for a
TNV-2 CIRCUIT or TNV-3 CIRCUIT for normal operating conditions.
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Figure 2F — Maximum voltages permitted after a single fault

b) TNV-2 CIRCUITS and TNV-3 CIRCUITS

The voltages exceed the limits in 2.2.2 for an SELV 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 telephone ringing signals are not present:

[ ]

a combination of voltages, a.c. and d.c., such that under normal operating

conditions:
Uac Udc -
71 20 U
where
U,. is the peak value of the a.c. voltage (V) at any frequency;

Uy is the value of the DC VOLTAGE (V)

NOTE 2 When Uy is zero, U,. can be up to 71 V peak.
NOTE 3 When U, is zero, Uy, can be up to 120 V.
and

e the voltage limits of Figure 2F measured across a 5000 Q £ 2 % resistor in the

event of a single fault (see 1.4.14) within the equipment.
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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 inm

standard. GO

.
2.3.2 Separation of TNV circuits from other circuits and from acces\&i@%ﬁs

Note deleted ’ga‘

2.3.2.1 General requirements “\
G

NOTE 1 See also 6.1.2, 6.2 and 7.3.

SELV-CIRCUITS, TNV-1 CIRCUITS and \ bYe conductive parts shall be separated from TNv-2
CIRCUITS and TNV-3 CIRCUITS i ‘h‘ way that in the event of a single fault (see 1.4.14) both
of the following condition Q

a) the voltages of TNV-1 CIRCUITS do not exceed the limits of Figure 2F; and

b) the voltages of the SELV CIRCUITS and accessible conductive parts do not exceed the limits
specified in 2.3.1 b) for TNv-2 CIRCUITS and TNV-3 CIRCUITS under normal operating
conditions.

Note deleted

NOTE 3 Under normal operating conditions, the limits of 2.2.2 always apply to each SELV CIRCUIT and accessible
conductive part.

NOTE 4 The limits of 2.3.1 always apply to each TNV CIRCUIT.
At the choice of the manufacturer, it is permitted to treat a TNV-1 CIRCUIT or a TNV-2 CIRCUIT as

a TNV-3 CIRCUIT. In this case, the TNV-1 CIRCUIT or TNV-2 CIRCUIT shall meet all the separation
requirements for a TNV-3 CIRCUIT.

One of the methods specified in 2.3.2.2, 2.3.2.3, 2.3.2.4 and 2.10.5.13 shall be used.
Compliance is checked as specified in 2.3.2.2, 2.3.2.3, 2.3.2.4 or 2.10.5.13.

2.3.2.2 Protection by basic insulation
The requirements of 2.3.2.1 are met if the parts are separated by BASIC INSULATION.

Compliance is checked by inspection, measurement and electric strength testing of the BASIC
INSULATION and, if necessary, by simulation of failures of components and the BASIC
INSULATION (see 1.4.14). However, if it is clear from a study of the circuit diagrams that the
specified limits of 2.3.1 b) will not be exceeded, failure of components and the BASIC
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.

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.
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b) For PLUGGABLE EQUIPMENT TYPE B, having connections to TELECOMMUNICATION NETWORKS or
to CABLE DISTRIBUTION 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 to disconnect all TELECOMMUNICATION NETWORK connectors and CABLE DISTRIBU
SYSTEM connectors before disconnecting the POWER SUPPLY CORD.

.
c) For PLUGGABLE EQUIPMENT TYPE A, the requirements of b) above apply enﬁddition the
installation instructions shall specify that it be installed by E PERSON and
connected to a socket-outlet with a protective earthing contact*

(\O
d) For PERMANENTLY CONNECTED EQUIPMENT there is W\%nal requirement.

NOTE |If earthing is provided that is not in accord ),‘b), c)ord), see 2.3.2.4.

Compliance is checked by inspectiog& Nif ‘necessary, by simulation of failures of
components and insulation re likely to occur in the equipment (see 1.4.14). The
voltage limits specified in\f" hall 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 above 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 the insulation, the test is conducted without short-circuiting.

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), ¢) ord), 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 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 above 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 the insulation, the test is conducted without short-circuiting.

2.3.3 Separation from hazardous voltages

Except as permitted in 2.3.4, a TNV CIRCUIT shall be separated from circuits at HAZARDOUS
VOLTAGE by one or more of the constructions specified in 2.9.4.

Compliance is checked by inspection and measurement.

N
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2.3.4 Connection of TNV circuits to other circuits

Except as permitted in 1.5.7, a TNV CIRCUIT is permitted to be connected to other circuits,\
provided that it is separated by BASIC INSULATION from any PRIMARY CIRCUIT (includin e
neutral) within the equipment.

NOTE 1 The limits of 2.3.1 always apply to TNV CIRCUITS. 66 *

If a TNV CIRCUIT is connected to one or more other circuits, the T W( ¥$ that part which
complies with 2.3.1. aﬁQ

If a TNV CIRCUIT obtains its supply conductively o@X&comARv CIRCUIT that is separated
from a HAZARDOUS VOLTAGE circuit by: .

— DOUBLE INSULATION or REINFORGE

— the use of an earthe Wtrve screen that is separated from a HAZARDOUS VOLTAGE
circuit by BASIC INSULA ;

the TNV CIRcUIT shall be considered as being separated from the HAZARDOUS 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 by DOUBLE INSULATION or
REINFORCED INSULATION, the TNV CIRCUIT 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 separation between the HAZARDOUS VOLTAGE SECONDARY CIRCUIT
and the TNV CIRCUIT is considered to be a single fault, 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 2+ 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 deleted

2.3.5 Test for operating voltages generated externally

This test is only conducted if specified in 2.3.2.3 or 2.3.2.4.

A test generator specified by the manufacturer is used, representing the maximum normal
operating voltage expected to be received from the external source. In the absence of such a
specification, a test generator is used that provides 120 V+ 2 V a.c. at 50 Hz or 60 Hz and
has an internal impedance of 1 200 Q + 2 %.

NOTE The above test generator is not intended to represent the actual voltages on the TELECOMMUNICATION
NETWORK but to stress the circuit of the EUT in a repeatable manner.

The test generator is connected between the TELECOMMUNICATION NETWORK terminals of the
equipment. One pole of the test generator is also connected to the earthing terminal of
the equipment (see Figure 2G). The test voltage is applied for a maximum of 30 min. If it is
clear that no further deterioration will take place, the test is terminated earlier.
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During the test, the SELV CIRCUIT, TNV-1 CIRCUIT or accessible conductive part shall continue to
comply with 2.2.2.

The test is repeated after reversing the connections to the TELECOMMUNICATION NE@W\\
terminals of the equipment.

TELECOMMUNICATION a
NETWORK terminals ,g

Test
generator

EUT

o
;

p— IEC 1549/05

Figure 2G - Test generator

2.4 Limited current circuits
2.41 General requirements

LIMITED CURRENT CIRCUITS shall be so designed that the limits specified in 2.4.2 are not
exceeded under normal operating conditions and in the event of a single failure within the
equipment (see 1.4.14 and 1.5.7).

Except as permitted in 2.4.3, segregation of accessible parts of LIMITED CURRENT CIRCUITS
from other circuits shall be 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.

NOTE 1 An accessible conductive part or circuit separated from another part by DOUBLE INSULATION or REINFORCED
INSULATION that is bridged by a resistor or group of resistors is treated as a LIMITED CURRENT CIRCUIT (See 1.5.7).

NOTE 2 A LIMITED CURRENT CIRCUIT may be derived from either a PRIMARY CIRCUIT or @ SECONDARY CIRCUIT.

2.4.2 Limit values

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, or
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.
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When using the measuring instrument of Figure D.1, the voltage, U,, is measured and the
current is calculated by dividing the measured voltage, U,, by 500. The calculated value shall
not exceed 0,7 mA peak.

NOTE 1 If one side of the LIMITED CURRENT CIRCUIT has a conductive connection to earth, poi@

measuring instrument of Figure D.1 should be connected to that side.

When using the measuring instrument of Figure D.2, the measured vaI@Q@ current shall
not exceed 0,7 mA peak. g

-
For parts not exceeding 450 V peak or d.c., the circuitWe shall not exceed 0,1 pF.

For parts whose voltage, U, exceeds 0 45 br d.c., but does not exceed 15 kV peak or
d.c., the circuit capacitance shall n /U nF, where U is expressed in kilovolts.

NOTE 2 The limit of 45/U corresp avallable stored charge of 45 pC.

For parts whose voItagem exceeds 15 kV peak or d.c., the circuit capacitance shall not
exceed 700/U2 nF, where U is expressed in kilovolts.

NOTE 3 The limit of 700/U2 corresponds to an available energy of 350 mJ.

2.4.3 Connection of limited current circuits to other circuits

LIMITED CURRENT CIRCUITS are permitted to be supplied from or connected to other circuits,
provided that the following conditions are met:

— the LIMITED CURRENT CIRCUIT meets the limits of 2.4.2 under normal operating conditions;

— the LIMITED CURRENT CIRCUIT continues to meet the limits of 2.4.2 in the event of a single
failure of any component or insulation in the LIMITED CURRENT CIRCUIT, 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.

2.5 Limited power sources
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
— meet the requirements in IEC 60730-1 for a device for Type 2.AL action;

c) a regulating network, or an integrated circuit (IC) current limiter, limits the output in
compliance with Table 2B, both with and without a simulated single fault (see 1.4.14) in
the regulating network or the IC current limiter (open circuit or short circuit). A single fault
between the input and output is not conducted if the IC current limiter meets a suitable
test program as given in Annex CC;

d) an overcurrent protective device is used and the output is limited in compliance with
Table 2C.

Where an overcurrent protective device is used, it shall be a fuse or a non-adjustable, non-
autoreset, electromechanical device.

A limited power source operated from an AC MAINS SUPPLY, or a battery-operated limited power
source that is recharged from an AC MAINS SUPPLY while supplying the load, shall incorporate
an isolating transformer.
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Compliance is checked by inspection and measurement and, where appropriate, by
examination of the manufacturer’s data for batteries. Batteries shall be fully charged when
conducting the measurements for U, and I, according to Tables 2B and 2C.

The non-capacitive load referred to in Tables 2B and 2C is adjusted to give t @Qv(t:r(n\
measured value of I, or S. e .

Simulated faults in a regulating network, required according to ¢ @})a ove, are applied
under the above maximum measured values of I, or S. (\a’

Table 2B - Limits fog p rsources
without an overg Protective device

'H CWL\N
Output voltage,® * \\\‘ Output current ¢ Apparent power °*°
.
(U0 \\.Q (I ()
)
V a.c. Vd.c. A VA
<30 <30 <8,0 <100
- 30 < Uy <60 < 150/Uq¢ <100

a  U,.: 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.

b I.: Maximum output current with any non-capacitive load, including a short-circuit.
¢ S (VA): Maximum output VA with any non-capacitive load.

d Measurement of /_ . and S are made 5 s after application of the load if protection is by an electronic circuit and
60 s for a positive temperature coefficient device or in other cases.

Table 2C - Limits for power sources with an
overcurrent protective device

Output voltage @ Output Apparent Current rating of
U current b d power cd overcurrent
(Use) (o) (S) protective device ¢
scC
V a.c. Vd.c. A VA A
<20 <20 <5,0
20 < Uy, <30 20 < Uy, £ 30 <1 000/Uqy¢ < 250 < 100/Uqy¢
- 30 < Uy, £ 60 <100/Uqyq

a  U,s: 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 for d.c. with ripple
greater than 10 % of the peak, the peak voltage shall not exceed 42,4 V.

b .- Maximum output current with any non-capacitive load, including a short-circuit, measured 60 s after
application of the load.

¢ S (VA): Maximum output VA with any non-capacitive load measured 60 s after application of the load.
d Current limiting impedances remain in the circuit during measurement, but overcurrent protective
devices are bypassed.

NOTE The reason for making measurements with overcurrent protective devices bypassed is to
determine the amount of energy that is available to cause possible overheating during the operating time
of the overcurrent protective devices.

e The current ratings of overcurrent protective devices are based on fuses and circuit-breakers that break
the circuit within 120 s with a current equal to 210 % of the current rating specified in the table.
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2.6 Provisions for earthing and bonding

NETWORKS, see 2.3.2.3, 2.3.2.4, 2.3.3, 2.3.4, 6.1.1 and 6.1.2; and for CABLE DISTRIBUTION SYSTEMS, see 7.2

7.4.1. 66 GO

The following parts of equipment shall be reliably connected to t%&m protective earthing
terminal of the equipment.

NOTE For additional requirements with regard to earthing of equipment to be connected to TELECOMMUNICATION \

2.6.1 Protective earthing

a) Accessible conductive parts that might assu eG‘()>ARDOUS VOLTAGE in the event of a
single fault (see 1.4.14).

b) Parts to be earthed as requwed ore).
C) SELV CIRCUITS, TNV CIRC cceSS|bIe conductive parts required to be earthed by
2.3.2.3 or 2.3.2.4, if source is not a TELECOMMUNICATION NETWORK Or a CABLE

DISTRIBUTION SYSTEM.

d) SELV CIRCUITS, TNV CIRCUITS and accessible conductive parts required to be earthed by
2.3.2.3, if the power source is a TELECOMMUNICATION NETWORK Or a CABLE DISTRIBUTION
SYSTEM.

e) Circuits, transformer screens and components (such as surge suppressors) that could not
assume a HAZARDOUS VOLTAGE in the event of a single fault (see 1.4.14) but are required
to be earthed in order to reduce transients that might affect insulation (for example,
see 6.2.1 and 7.4.1).

f) SELV CIRCUITS and TNV CIRCUITS that are required to be earthed in order to reduce or
eliminate TOUCH CURRENT to a TELECOMMUNICATION NETWORK Or a CABLE DISTRIBUTION
SYSTEM (see 5.1.8.1).

NOTE Parts a), b) and c) are likely to carry fault currents intended to operate overcurrent protective devices.
Parts d), e) and f) carry other currents.

In SERVICE ACCESS AREAS, where conductive parts, such as motor frames, electronic chassis,
etc., might assume a HAZARDOUS VOLTAGE 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 earthed and should be checked for HAZARDOUS VOLTAGE before being touched.

Compliance is checked by inspection and, where appropriate, by the test specified in 2.6.3.

2.6.2 Functional earthing

If FUNCTIONAL EARTHING of accessible A1) text deleted (] conductive parts is necessary, all of the
following apply to the FUNCTIONAL EARTHING circuit:

— the FUNCTIONAL EARTHING circuit shall be separated from parts at HAZARDOUS VOLTAGES in
the equipment by either:

e DOUBLE INSULATION Or REINFORCED INSULATION; oOr
e a protectively earthed screen or another protectively earthed conductive part, separated
from parts at HAZARDOUS VOLTAGES by at least BASIC INSULATION; and

— it is permitted to connect the FUNCTIONAL EARTHING circuit to a protective earth terminal or
to a PROTECTIVE BONDING CONDUCTOR; and
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— wiring terminals to be used only for FUNCTIONAL EARTHING shall not be marked by the

symbol é (60417-IEC-5017) or by the symbol @ (60417-IEC-5019), except that, where a
wiring terminal is provided on a component (for example, a terminal block) or\

subassembly, the symbol é is permitted; and

NOTE Other markings such as one of the symbols, dg (IEC 60417-5018 (DB:2002-10)) or /@% g’ﬂ 5020

(DB:2002-10)), if appropriate, are permitted.

— for internal FUNCTIONAL EARTHING conductors, the colour co @A reen-and-yellow
shall not be used except in multipurpose preassembled ts (for example, multi-

conductor cables or EMC filters); and
For equipment having a power supply cor d\ conductor with green-and-yellow
insulation is used only to provide a FUNCTI P*HING connection:

— the equipment shall nw\d with the symbol u , [IEC 60417-5172 (2003-02); and

— the equipment may be rked with:

e the symbol = ', IEC 60417-5018 (2011-07); or
A

e the symbol , IEC 60417-6092 (2011-10).

These symbols shall not be used for CLASS | EQUIPMENT.

There are no requirements other than those in 3.1.9 regarding the termination of this
FUNCTIONAL EARTHING conductor at the equipment end.

Compliance is checked by inspection.

2.6.3 Protective earthing conductors and protective bonding conductors
2.6.3.1 General

PROTECTIVE EARTHING CONDUCTORS and PROTECTIVE BONDING CONDUCTORS shall have sufficient
current-carrying capacity.

The requirements of 2.6.3.2, 2.6.3.3 and 2.6.3.4 apply to PROTECTIVE EARTHING CONDUCTORS
and PROTECTIVE BONDING CONDUCTORS provided to comply with 2.6.1 a), b) and c).

For PROTECTIVE EARTHING CONDUCTORS and PROTECTIVE BONDING CONDUCTORS provided to
comply with 2.6.1 d), the requirements and test of 2.6.3.4 e) apply.

For PROTECTIVE EARTHING CONDUCTORS and PROTECTIVE BONDING CONDUCTORS provided to
comply with 2.6.1e) and 2.6.1f), and for FUNCTIONAL EARTHING conductors, the current-
carrying capacity shall be adequate for the actual current under normal operating conditions,
in accordance with 3.1.1, that is the conductors are not required to carry fault currents to
earth.

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.
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2.6.3.3 Size of protective bonding conductors
PROTECTIVE BONDING CONDUCTORS shall comply with one of the following:

— the minimum conductor sizes in Table 3B (see 3.2.5); or 0((\

— the requirements of 2.6.3.4 and also, if the PROTECTIVE CURRENT RATIN e&‘cwcmt is
more than 16 A, with the minimum conductor sizes in Table 2D; or @

— for components only, be not smaller than the conductor@p ying power to the
component. -

The PROTECTIVE CURRENT RATING of the circuit
depends on the provision and location of o
the smallest of a) or b) or ¢), as app\r\

@ able 2D and in the test of 2.6.3.4)
ent protective devices. It shall be taken as

a) For PLUGGABLE EQUIPME B'A, the PROTECTIVE CURRENT RATING is the rating of an
overcurrent protectw% provided external to the equipment (for example, in the
building wiring, in the mtains plug or in an equipment rack) to protect the equipment, with a

minimum of 16 A.

NOTE 1 In most countries, 16 A is considered to be suitable as the PROTECTIVE CURRENT RATING of the circuit.

Notes deleted

b) For PLUGGABLE EQUIPMENT TYPE B and PERMANENTLY CONNECTED EQUIPMENT (see 2.7.1), the
PROTECTIVE CURRENT RATING is the maximum rating of the overcurrent protective device
specified in the equipment installation instructions to be provided external to the
equipment (see 1.7.2.3).

c) For any of the above equipment, the PROTECTIVE CURRENT RATING is the rating of an
overcurrent protective device, if provided in or as part of the equipment, that protects the
circuit or part required to be earthed.

Compliance is checked by inspection and measurement.
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Table 2D — Minimum size of protective bonding conductors

PROTECTIVE CURRENT RATING of the

X . Minimum conductor sizes \
circuit 0

under consideration

~ O
Up to and including Cross-sectional area AWG o BJ
(cros&t} area
A mm?2 ‘Q m2)
20 Size not specified, (\0’ SQ% not specified
25 1,5 Gk\\ 14 (2)
32 . 12 (3)
40 ‘ ,0 10 (5)
63 ‘\ \ 6,0 8 (8)
80 \\'Q . 10 6 (13)
100 Y\ 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 kcmil (202)
460 240 500 kcmil (253)

NOTE AWG and kcmil sizes are provided for information only. The associated cross-
sectional areas have been rounded to show significant figures only. AWG refers to the
American Wire Gage and the term "cmil" refers to circular mils where 1 cmil is the area of a
circle having a diameter of 1 mil (one thousandth of an inch). These terms are commonly
used to designate wire sizes in North America.

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.

Compliance is checked by inspection, measurement and, for PROTECTIVE BONDING
CONDUCTORS that do not meet the minimum conductor sizes in Table 3B (see 3.2.5)
throughout their length or whose terminals do not all meet the minimum sizes in Table 3E
(see 3.3.5), by the following test.

The voltage drop in a PROTECTIVE BONDING CONDUCTOR is measured after conducting the test
current for the time period specified below. The test current can be either a.c. or d.c. and the
test voltage shall not exceed 12 V. The measurement is made between the main protective
earthing terminal and the point in the equipment that is required by 2.6.1 to be earthed. The
resistance of the PROTECTIVE EARTHING CONDUCTOR is not included in the measurement.
However, if the PROTECTIVE EARTHING CONDUCTOR is supplied with the equipment, it is
permitted to include the conductor in the test circuit but the measurement of the voltage drop
is made only from the main protective earthing terminal to the part required to be earthed.
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On equipment where the protective earth connection to a subassembly or to a separate unit is
by means of one core of a multicore cable that also supplies mains power to that
subassembly or unit, the resistance of the PROTECTIVE BONDING CONDUCTOR in that cable is ng \
included in the measurement. However, this option is only permitted if the cable is pro @
by a suitably rated protective device that takes into account the size of the conductorcé

.

If the protection of an SELV CIRCUIT or a TNV CIRCUIT is achieved by @r he protected
circuit itself in accordance with 2.9.4 e), the resistance and th op limits apply
between the earthed side of the protected circuit and the mairbar':@ e earthing terminal.

If the circuit is protected by earthing the windi Q‘QWansformer supplying the protected
circuit, the resistance and the voltage drop W\ ply between the unearthed side of the
winding and the main protective eartRin I. The BASIC INSULATION between the primary
and secondary windings is not sy )% o the single fault testing required by 5.3.7 and

1.4.14. \(\\‘Q .

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:

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 CONDUCTOR 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
(pe) Duration of the test
A min
<30 2
30 < e < 60 4
60 < /,; <100 6
100 < I, < 200 8
> 200 10

The voltage drop in the PROTECTIVE BONDING CONDUCTOR shall not exceed 2,5 V. After the
test the PROTECTIVE BONDING CONDUCTOR shall not be damaged.
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c) As an alternative to b) above, the tests are based on the time-current characteristic of the
overcurrent protective device that limits the fault current in the PROTECTIVE BONDING
CONDUCTOR. This device is either one provided in the EUT or specified in the installation
instructions to be provided external to the equipment. The tests are conducted at 200 % \
the PROTECTIVE CURRENT RATING, for the duration corresponding to 200 % on M
current characteristic. If the duration for 200 % is not given, the nearest poingn Ime-
current characteristic is used.

5V.

.
The voltage drop in the PROTECTIVE BONDING CONDUCTOR shallq@}ég 2, After the

test the PROTECTIVE BONDING CONDUCTOR shall not be ‘daéﬁd.
d) For equipment powered from a DC MAINS SUPPL% OTECTIVE CURRENT RATING of the

circuit under test exceeds 16 A, the test r gn‘d duration are as specified by the
manufacturer. *

ING CONDUCTOR shall not exceed 2,5 V. After the
CTOR shall not be damaged.

The voltage drop in the PROTEG
test the PROTECTIVE BOND) N

e) For PROTECTIVE BONDI UCTORS provided to comply with 2.6.1 d), the test current is
150 % of the maximuln current available under normal operating conditions from the
TELECOMMUNICATION NETWORK Or CABLE DISTRIBUTION SYSTEM (if known) with a minimum of
2 A, applied for 120 s. The voltage drop in the PROTECTIVE BONDING CONDUCTOR shall not
exceed 2,5 V.

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 is 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,
printed wiring, etc., any colour is permitted provided that no misinterpretation of the use of
the conductor is likely to arise.

Except as permitted in 2.6.2, the colour combination green-and-yellow shall be used only to
identify PROTECTIVE EARTHING CONDUCTORS and PROTECTIVE BONDING CONDUCTORS.

Compliance is checked by inspection.

2.6.4 Terminals
2.6.4.1 General

The requirements of 2.6.4.2 and 2.6.4.3 apply only to protective earthing terminals provided to
comply with 2.6.1 a), b) and c¢).

NOTE For additional requirements concerning terminals, see 3.3.

For protective earthing provided to comply with 2.6.1 d), e) and f), it is sufficient for the
terminals to comply with 3.3.
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2.6.4.2 Protective earthing and bonding terminals

Equipment required to have protective earthing shall have a main protective earthing terminal.
For equipment with a DETACHABLE POWER SUPPLY CORD, the earthing terminal in the appli
inlet is regarded as the main protective earthing terminal. CJ

If equipment is provided with more than one supply connection (for e ewnh different
voltages or frequencies or as backup power), it is permitted to hav tective earthing
terminal associated with each supply connection. In such a c mmmals shall be sized
according to the rating of the associated supply input.

Iq&enlng of the conductor. In general, the
inals, other than some terminals of the pillar
with this requirement; for other designs, special
quately resilient part that is not likely to be removed

Terminals shall be designed to resist accide
designs commonly used for current-carryi
type, provide sufficient resilience yii
provisions, such as the us
inadvertently, shall be us%\

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).

Where a terminal for a PROTECTIVE BONDING CONDUCTOR does not comply with Table 3E
(see 3.3.5), the test of 2.6.3.4 shall be applied to the PROTECTIVE BONDING CONDUCTOR 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 CONDUCTOR larger
than 7 mm2 (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 terminals, which may be on the same busbar, shall be provided, one for the
PROTECTIVE EARTHING CONDUCTOR, or one for each PROTECTIVE EARTHING CONDUCTOR if more
than one is provided, and one or more for PROTECTIVE BONDING CONDUCTORS.

However, it is permitted to provide a single wiring terminal of the screw or stud type in
PERMANENTLY CONNECTED EQUIPMENT having a NON-DETACHABLE POWER SUPPLY CORD, and in
PLUGGABLE EQUIPMENT having a special NON-DETACHABLE POWER SUPPLY CORD, provided that
the wiring termination of the PROTECTIVE EARTHING CONDUCTOR is separated by a nut from that
of the PROTECTIVE BONDING CONDUCTORS. The order of stacking of the terminations of the
PROTECTIVE EARTHING CONDUCTOR and the PROTECTIVE BONDING CONDUCTORS is not specified.

It is also permitted to provide a single wiring terminal in equipment with an appliance inlet.

Compliance is checked by inspection.
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2.6.5 Integrity of protective earthing
2.6.5.1 Interconnection of equipment \
In a system of interconnected equipment, the protective earthing connection shall be, cﬂ gi\

for all equipment requiring a protective earthing connection, regardless of the ar ent of
equipment in the system.

protective earthing circuits to other equipment in the s not be marked with the

Equipment that contains a PROTECTIVE BONDING CONDUCT R% alntaln continuity of
symbol [[] (IEC 60417-5172 (DB:2003-02)). ti

Such equipment shall also provide po‘/ her eqmpment in the system (see 2.6.5.3).
.

Compliance is checked b ir“

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 protective 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 or a system does not break the protective earthing connection to other parts or
units in a system, unless the relevant hazard is removed at the same time.

Compliance is checked by inspection.

2.6.5.4 Parts that can be removed by an operator

Protective earthing connections shall make earlier and break later than the supply
connections in each of the following:

— the connector of a part that can be removed by an OPERATOR;
— a plug on a power supply cord;

— an appliance coupler.

Compliance is checked by inspection.

2.6.5.5 Parts removed during servicing

Protective earthing connections shall be so designed that they do not have to be
disconnected for servicing other than for the removal of the part that they protect unless the
relevant hazard is removed at the same time.

Compliance is checked by inspection.
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2.6.5.6 Corrosion resistance

Conductive parts in contact at [A» protective earthing and protective bonding @il terminals and
connections shall not be subject to significant corrosion due to electrochemical action m
working, storage or transport environment conditions as specified in the instructions

with the equipment. Combinations above the line in Annex J shall be av ée% &rosmn
resistance can be achieved by a suitable plating or coating process. g

Compliance is checked by inspection and by reference tggth @/e of electrochemical

potentials (Annex J). \(\

2.6.5.7 Screws for protective bonding

NOTE The following requirements are add| sein 3.1.6.

Self-tapping (thread-cutti \?@mad forming) and spaced thread (sheet metal) screws are
permitted to provide prot?\( nding but it shall not be necessary to disturb the connection

during servicing.

In any case, the thickness of the metal part at the point where a screw is threaded into it shall
be not less than twice the pitch of the screw thread. It is permitted to use local extrusion of a
metal part to increase the effective thickness.

At least two screws shall be used for each connection. However, it is permitted to use a single
self-tapping screw provided that the thickness of the metal part at the point where the screw
is threaded into it is a minimum of 0,9 mm for a screw of the thread-forming type and 1,6 mm
for a screw of the thread-cutting type.

Compliance is checked by inspection.

2.6.5.8 Reliance on telecommunication network or cable distribution system

Protective earthing shall not rely on a TELECOMMUNICATION NETWORK Or a CABLE DISTRIBUTION
SYSTEM.

Compliance is checked by inspection.

2.7 Overcurrent and earth fault protection in primary circuits
2.71 Basic requirements

To protect against excessive current, short-circuits and earth faults in PRIMARY CIRCUITS,
protective devices shall be included either as integral parts of the equipment or as parts of the
building installation, subject to the following, a), b) and c):

a) except as detailed in b) and c), protective devices necessary to comply with the
requirements of 5.3 shall be included as parts of the equipment;

b) for components in series with the mains input to the equipment such as the supply
cord, appliance coupler, r.f.i. filter and switch, short-circuit and earth fault protection
may be provided by protective devices in the building installation;

c) it is permitted for PLUGGABLE EQUIPMENT TYPE B or PERMANENTLY CONNECTED
EQUIPMENT, to rely on dedicated overcurrent and short-circuit protection in the
building installation, provided that the means of protection, e.g. fuses or circuit
breakers, is fully specified in the installation instructions.
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[© If reliance is placed on protection in the building installation, the installation instructions
shall so state, except that for PLUGGABLE EQUIPMENT TYPE A the building installation shall be
regarded as providing protection in accordance with the rating of the wall socket outlet.

Note deleted ((\\
cO

Compliance is checked by inspection. Qes .

2.7.3 Short-circuit backup protection

2.7.2 This subclause has been declared ‘void’. ga\)
-
W\

Unless appropriate short-circuit backup protegtg ‘lcprovided, protective devices shall have
adequate breaking (rupturing) capacity to ¢ the maximum fault current (including short-
circuit current) which can flow. . \(

.

For PERMANENTLY CONNE IPMENT or PLUGGABLE EQUIPMENT TYPE B, it is permitted for
short-circuit backup protection to be in the building installation.

For PLUGGABLE EQUIPMENT TYPE A, the building installation is considered as providing short-
circuit backup protection.

NOTE |If fuses complying with IEC 60127 are used in PRIMARY CIRCUITS, they should have high breaking capacity
(1 500 A) if the prospective short-circuit 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.

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 DOUBLE INSULATION or REINFORCED INSULATION between the PRIMARY CIRCUIT and all
parts connected to earth.

NOTE 1 Where DOUBLE INSULATION or REINFORCED INSULATION is provided, a short-circuit to earth would be
considered to be two faults.

In a supply using more than one line conductor to a load, if a protective device interrupts the
neutral conductor, it shall also interrupt all other supply conductors. Single-pole protective
devices, therefore, 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 protective devices that are an integral part of the equipment, examples of the number and location of
fuses or circuit-breaker poles necessary to provide fault current interruption in commonly encountered supply
systems are given in informative Table 2F for single-phase equipment or subassemblies and in informative
Table 2G for three-phase equipment. The examples are not necessarily valid for protective devices external to the
equipment.
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Table 2F - Informative examples of protective devices in
single-phase equipment or subassemblies

) Minimum number W
Equipment supply connections Protection of fuses or Locati@O

against circuit-breaker poles ) ()C) R
Case A: Earth faults 1 Wctor
Equipment to be connected to power elﬂ
distribution systems with earthed neutral N>\
reliably identified, except for case C below \\U" Either of the two

Overcurrent 1
C conductors
-\

Case B: Earth fayl * 2 Both conductors
Equipment to be connected to any \\
supply, including IT power distributio, r \
systems and supplies with rev s'b@ . Either of the two
plugs, except for case C belowY\ Overcurrent 1 conductors
Case C: Earth faults 2 Each line conductor
Equipment to be connected to three-wire
power d'St.”bUt'(.)n sy‘s‘tems with earthed Overcurrent 2 Each line conductor
neutral reliably identified

Table 2G - Informative examples of protective devices
in three-phase equipment

Number . Minimum number
Power distribution system of supply Protection of fuses or circuit- Location
conductors against breaker poles

Three-phase without neutral 3 Earth faults 3 All three conductors
Overcurrent 2 Any two conductors

With earthed neutral (TN or TT) 4 Earth faults 3 Each line conductor
Overcurrent 3 Each line conductor

With unearthed neutral 4 Earth faults 4 All four conductors
Overcurrent 3 Each line conductor

2.7.5 Protection by several devices
Where protective devices are used in more than one pole of a supply to a given load, those

devices shall be located together. It is permitted to combine two or more protective devices in
one component.

Compliance is checked by inspection.
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2.7.6 Warning to service persons

Suitable marking shall be provided on the equipment or a statement shall be provided in the\
servicing instructions to alert a SERVICE PERSON to a possible hazard, where both of ¢N¢e
following conditions exist:

— fuse is used in the neutral of single-phase equipment either perman @%\ﬁected or
provided with a non-reversible plug; and \)

— after operation of the fuse, parts of the equipment that renﬂ»@%}ed might represent a

hazard during servicing. “\(\
'tqgé.

The following or similar wording is regarded a

UTION

A\ d
WLQ POLE/NEUTRAL FUSING

As an alternative to the above wording, use of the following combination of representative
symbols, which includes the electric shock hazard symbol ISO 3864, No. 5036, the fuse
symbol IEC-60417- 5016 (DB:2002-10), and an indication that the fuse is in the neutral N, is
permitted. However in this case, the statement shall also be provided in the servicing

instructions.
A =N

Compliance is checked by inspection.

2.8 Safety interlocks
2.8.1 General principles

SAFETY INTERLOCKS shall be provided where OPERATOR access involves areas normally
presenting hazards in the meaning of this standard.

Compliance is checked by inspection.

2.8.2 Protection requirements

SAFETY INTERLOCKS shall be so designed that the hazard will be removed before the covers,
doors, etc., are in any position that will permit contact with hazardous parts by the test finger,
Figure 2A (see 2.1.1.1).

For protection against electric shock, radiation and energy hazards, removal, opening or
withdrawal of the cover, door, etc., shall either:

— necessitate previous de-energization of such parts; or

— automatically initiate disconnection of the supply to such parts, and reduce within 2 s the
voltage to 42,4 V peak, or 60 V d.c., or less, and the energy level to less than 20 J.

For a moving part that will continue to move through momentum and will continue to present a
mechanical hazard (for example, a spinning print drum), removal, opening or withdrawal of
the cover, door, etc., shall either:

— necessitate previous reduction of movement to an acceptable safe level; or

— automatically initiate reduction of the movement to an acceptable safe level.
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Compliance is checked by inspection, measurement and use of the test finger, Figure 2A
(see 2.1.1.1).

2.8.3 Inadvertent reactivation Y(\\
SAFETY INTERLOCKS shall be designed so that inadvertent reactivation of the hazar@@u ot
occur when covers, guards, doors, etc., are not in the closed position. 66 .

Any accessible SAFETY INTERLOCK that can be operated by means o a‘égnger, Figure 2A
(see 2.1.1.1), is considered to be likely to cause inadvertent react| of the hazard.

vibration experienced in normal operation, so th s not cause inadvertent switching to
an unsafe condition.

SAFETY INTERLOCK switches shall be selected takin h%gxxﬁount the mechanical shock and

Compliance is checked by /nspect/\r\ , where necessary, by a test with the test finger,

Figure 2A (see 2.1.1.1).

2.8.4 Fail-safe operatlos

A SAFETY INTERLOCK system shall be so designed and constructed that either:

— a failure of the SAFETY INTERLOCK system during the normal life of the equipment is not
likely to occur and, even if a failure should occur, it shall not create an extreme hazard; or

— a failure of the SAFETY INTERLOCK system during the normal life of the equipment is
possible, the probable failure mode(s) will not create a hazard for which protection is
required.

I*» For protection against extreme hazard, either a redundant system of two SAFETY INTERLOCK
systems shall be used or the fixed separation distances in a single SAFETY INTERLOCK system
circuit (for example, those associated with printed boards) shall meet the requirements for
REINFORCED INSULATION.

NOTE A SAFETY INTERLOCK system is considered to consist of the components/elements that are directly capable
of disconnecting the hazardous part (for example, relay contacts or a switch) including components (for example, a
relay coil) and other parts forming part of the initiation circuit (for example, those mounted on printed boards).
Compliance is checked by inspection of the SAFETY INTERLOCK system, circuit diagrams and
available data and, if necessary, by simulation of single faults (see 1.4.14) (for example,
failure of a semi-conductor device or an electromechanical component). Moving mechanical
parts in mechanical and electromechanical systems are not subjected to simulated single
faults if they comply with 2.8.5 and 2.8.7. Fixed separation distances in SAFETY INTERLOCK
system circuits (for example, those associated with printed boards) that protect against other
than extreme hazards are not subjected to simulated single faults if the separation distances
comply with 2.8.7.1.

It is permitted to use simulated SAFETY INTERLOCK Ssystems for tests.

2.8.5 Moving parts

Moving mechanical parts in mechanical and electromechanical SAFETY INTERLOCK systems
shall have adequate endurance.

Compliance is checked by inspection of the SAFETY INTERLOCK system, available data and, if
necessary, by cycling the SAFETY INTERLOCK system through 10 000 operating cycles without
failure other than in a safe mode.

NOTE The above test is conducted to check the endurance of moving parts other than those in SAFETY INTERLOCK
switches and relays. SAFETY INTERLOCK switches and relays, if any, are subject to 2.8.7. If the test of 2.8.7.3 is
required in addition to the above test, the tests should be combined.

2.8.6 Overriding

Where it may be necessary for a SERVICE PERSON to override a SAFETY INTERLOCK, the override
system shall comply with all of the following:

— require an intentional effort to operate; and

— reset automatically to normal operation when servicing is complete, or prevent normal
operation unless the SERVICE PERSON has reset the SAFETY INTERLOCK; and
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— require a ToOOL for operation when in an OPERATOR ACCESS AREA and not be operable with
the test finger, Figure 2A (see 2.1.1.1); and

— not bypass a SAFETY INTERLOCK for an extreme hazard unless another reliable means \
safety protection becomes effective when the SAFETY INTERLOCK is thus bypasse ﬁ;\
equipment shall be designed such that the SAFETY INTERLOCK cannot be bypassec@}b e

other means of protection is fully in place and operational.

Q)G
Compliance is checked by inspection. a\)
o 9

) 2.8.7 Switches, relays and their related C|rcmt
A switch in a SAFETY INTERLOCK system shall:

— conform to IEC 61058-1, with e or 10 000 operating cycles in accordance with
7.1.4.4 of IEC 61058-1; or

— comply with 2.8.7.1 amgs etestsof2873and2874 or
— pass the tests of 2.8.7.2, 2.8.7.3 and 2.8.7.4.

A relay in a SAFETY INTERLOCK system shall:

comply with 2.8.7.1 and pass the tests of 2.8.7.3 and 2.8.7.4; or
pass the tests of 2.8.7.2, 2.8.7.3 and 2.8.7 .4.

Compliance is checked by inspection and by the relevant tests of 2.8.7.1 to 2.8.7.4.

2.8.7.1 Separation distances for contact gaps and their related circuits

If the separation distances for contact gaps and their related circuits are located in the
PRIMARY CIRCUIT, the separation distances shall not be less than that for a disconnect device
(see 3.4.2). If the separation distance is located in a circuit other than a PRIMARY CIRCUIT, the
separation distance shall be not less than the relevant minimum CLEARANCE value for BASIC
INSULATION in @ SECONDARY CIRCUIT specified in 2.10.3 (or Annex G).

Compliance is checked by inspection of the available data and, if necessary, by measurement.

2.8.7.2 Overload test

The contact of a switch or relay in the SAFETY INTERLOCK system is subjected to an overload
test consisting of 50 cycles of operation at the rate of 6 to 10 cycles per minute, making and
breaking 150 % of the current imposed in the application, except that where a switch or relay
contact switches a motor load, the test is conducted with the rotor of the motor in a locked
condition. After the test, the SAFETY INTERLOCK system, including the switch or relay, shall still
be functional.

2.8.7.3 Endurance test

%) The contact of a switch or a relay in the SAFETY INTERLOCK system is subjected to an
endurance test, making and breaking 100 % of the current imposed in the application at a rate
of 6 to 10 cycles of operation per minute. A higher rate of cycling is permitted if requested by
the manufacturer. For reed switches used in SAFETY INTERLOCK systems located in ELV
CIRCUITS, SELV CIRCUITS and TNV-1 CIRCUITS, the test is 100 000 operating cycles. For other
switches and relays in SAFETY INTERLOCK systems, the test is 10 000 operating cycles. After
the test, the SAFETY INTERLOCK system, including a switch or relay, shall still be functional. 1]
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2.8.7.4 Electric strength test

") Except for reed switches in ELV CIRCUITS, SELV CIRCUITS and TNV-1 CIRCUITS, an electric\
strength test as specified in 5.2.2, is applied between the contacts of the relays and swit
after the tests of 2.8.7.2 and 2.8.7.3. If the contact is in a PRIMARY CIRCUIT, the test \G’?@ )
as specified for REINFORCED INSULATION. If the contact is in a circuit other é%q IMARY
CIRCUIT, the test voltage is as specified for BASIC INSULATION in a PRIMARY Q

2.8.8 Mechanical actuators a,ga

Where the actuating part in a mechanical SAFETY IN&S&\ystem is relied upon for safety,

precautions shall be taken to ensure that it ig po rstressed. If this requirement is not

covered by the design of the component, -fravel beyond the operating position of the

actuator shall be limited to 50 % of\ m, for example, by its mounting or location, or
.

by adjustment. *
Compliance is checked bmecﬁon and measurement.

2.9 Electrical insulation
2.9.1 Properties of insulating materials

The choice and application of insulating materials shall take into account the needs for
electrical, thermal and mechanical strength, frequency of the WORKING VOLTAGE and the
working environment (temperature, pressure, humidity and pollution).

Natural rubber, hygroscopic materials and materials containing asbestos shall not be used as
insulation.

Driving belts and couplings shall not be relied upon to ensure electrical insulation, unless the
belt or coupling is of a special design that removes the risk of inappropriate replacement.

Compliance is checked by inspection and, where necessary, by evaluation of the data for the
material.

Where necessary, if the data does not confirm that the material is non-hygroscopic, the
hygroscopic nature of the material is determined by subjecting the component or subassembly
employing the insulation in question to the humidity treatment of 2.9.2. The insulation is then
subjected to the relevant electric strength test of 5.2.2 while still in the humidity cabinet, or in
the room in which the samples were brought to the prescribed temperature.

2.9.2 Humidity conditioning

Where required by 2.9.1, 2.10.8.3, 2.10.10 or 2.10.11, humidity conditioning is conducted for
48 h in a cabinet or room containing air with a relative humidity of (93 £ 3) %. The
temperature of the air, at all places where samples can be located, is maintained within
+2°C of any convenient value t between 20 °C and 30 °C such that condensation does
not occur. During this conditioning the component or subassembly is not energized.

For equipment designated for use in tropical conditions, the time duration shall be 120 h at a
temperature of (40 + 2) °C and a relative humidity of (93 + 3) %.

With the concurrence of the manufacturer, it is permitted to increase the time durations.

Before the humidity conditioning the sample is brought to a temperature between t and
t+4°C.
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2.9.3 Grade of insulation

Insulation shall be considered to be FUNCTIONAL INSULATION, BASIC INSULATION, SUPPLEMENTARY
INSULATION, REINFORCED INSULATION Of DOUBLE INSULATION.

The application of insulation in many common situations is descnbed i Iegﬁ and
illustrated in Figure 2H, but other situations and solutions are pOSSIble xamples are
informative; in some cases the necessary grade of insulation may Iower Where a
different grade may be necessary, or if a particular configu p@n energized parts is not
represented in the examples, the necessary grade of‘ri\ ould be determined by
considering the effect of a single fault (see 1.4.14 X hould leave the requirements for
protection against electric shock intact.

In certain cases, insulation may bg by a conductive path (for example, where 1.5.6,
1.5.7,2.2.4,2.3.40r24.3 a“@ |ded that the level of safety is maintained.

For DOUBLE INSULATION it is perm|tted to interchange the BASIC INSULATION and SUPPLEMENTARY
INSULATION elements. Where DOUBLE INSULATION is used, ELV CIRCUITS or unearthed conductive
parts are permitted between the BASIC INSULATION and the SUPPLEMENTARY INSULATION
provided that the overall level of insulation is maintained.

A BOUNDING SURFACE is treated as an unearthed SELV CIRCUIT if it is part of either:

— an unearthed conductive ENCLOSURE; or

— a non-conductive ENCLOSURE.

Compliance is checked by inspection.
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Table 2H — Examples of application of insulation

IEC 60950-1:2005+A2:2013 (E)

Location of insulation

Grade of Key Q&\\
insulation between and .
FUNCTIONAL @ unearthed SELV CIRCUIT — earthed conductive part F‘1v
or double-insulated — double-insulated conductive part “TF2
conductive part — unearthed SELV CIRCUIT \)Q F2
— earthed SELV CIRCUIT ,g F1
— earthed TNV-1 CIM@, F10 f
earthed SELV CIRCUIT — earthed X:\\&J\' F11
— earfhgd tu tive part F11
— h&d TNV-1 CIRCUIT F12 f
1\a rthed TNV-1 CIRCUIT F13f
ELV CIRCUIT or ba p;r\ NZ  earthed conductive part F3
insulated CO" @ — earthed SELV CIRCUIT F3
— basic-insulated conductive part F4
— ELV CIRCUIT F4
earthed HAZARDOUS earthed HAZARDOUS VOLTAGE
VOLTAGE SECONDARY CIRCUIT F5
SECONDARY CIRCUIT
TNV-1 CIRCUIT TNV-1 CIRCUIT F7
TNV-2 CIRCUIT TNV-2 CIRCUIT F8
TNV-3 CIRCUIT TNV-3 CIRCUIT F9
series-parallel sections F6
of a transformer winding
BASIC PRIMARY CIRCUIT — earthed or unearthed HAZARDOUS VOLTAGE
SECONDARY CIRCUIT B1
— earthed conductive part B2
— earthed SELV CIRCUIT B2
— basic-insulated conductive part B3
— ELV CIRCUIT B3
earthed or unearthed — unearthed HAZARDOUS VOLTAGE SECONDARY
HAZARDOUS VOLTAGE CIRCUIT B4
SECONDARY CIRCUIT — earthed conductive part B5
— earthed SELV CIRCUIT B5
— basic-insulated conductive part B6
— ELV CIRCUIT B6
unearthed SELV CIRCUIT — unearthed TNV-1 CIRCUIT B7 f
or double-insulated — TNV-2 CIRCUIT B8 d
conductive part —  TNV-3 CIRCUIT Bg de
earthed SELV CIRCUIT — TNV-2 CIRCUIT B10 d
— TNV-3 CIRCUIT B11de
TNV-2 CIRCUIT — unearthed TNV-1 CIRCUIT B12de
— earthed TNV-1 CIRCUIT B13df
— TNV-3 CIRCUIT B14 f &
TNV-3 CIRCUIT — unearthed TNV-1 CIRCUIT B12
— earthed TNV-1 CIRCUIT B13d
SUPPLEMENTARY basic-insulated conductive — double-insulated conductive part S1b
part or ELV CIRCUIT — unearthed SELV CIRCUIT S1b
TNV CIRCUIT — basic-insulated conductive part S2

— ELV CIRCUIT

S2 ¢
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Table 2H (concluded)

Grade of Location of insulation Key. \
insulation between - P

SUPPLEMENTARY unearthed HAZARDOUS — double-insulated conductive part 6 SM c
or REINFORCED VOLTAGE SECONDARY CIRCUIT [ = ynearthed SELV CIRCUIT S/R1 ¢
— TNV CIRCUIT » Q\) S/R2 ¢

REINFORCED PRIMARY CIRCUIT — double-insulated co )W R1
— unearthed SEI* (ﬁ\ R1
- TNV C|Rg.u R2

earthed HAZARDOUS - do whated conductive part R3
VOLTAGE th'ed SELV CIRCUIT R3
SECONDARY CIRCUIT \ ‘\ NV CIRCUIT R4

The term "conductive part" refers@e&:\r&ally conductive part that is

— not normally energized, a
— not connected to any of the Tollowing:
e acircuit at HAZARDOUS VOLTAGE, or
* an ELV CIRCUIT, or
* a TNV CIRCUIT, or
* an SELV CIRCUIT, or
* a LIMITED CURRENT CIRCUIT.

Examples of such a conductive part are the BODY of equipment, a transformer core, and in some cases a
conductive screen in a transformer.

If such a conductive part is protected from a part at HAZARDOUS VOLTAGE by:
— DOUBLE INSULATION or REINFORCED INSULATION, it is termed a "double-insulated conductive part";
— BASIC INSULATION plus protective earthing, it is termed an "earthed conductive part";

— BASIC INSULATION but is not earthed, that is it has no second level of protection, it is termed a "basic-insulated
conductive part".

A circuit or conductive part is termed "earthed" if it is connected to a protective earthing terminal or contact in
such a way as to meet the requirements in 2.6 (although it will not necessarily be at earth potential). Otherwise
the circuit or conductive part is termed "unearthed".

a  For requirements for FUNCTIONAL INSULATION, see 5.3.4.

b The WORKING VOLTAGE of the SUPPLEMENTARY INSULATION between an ELV CIRCUIT or a basic-insulated
conductive part and an unearthed accessible conductive part is equal to the most onerous WORKING VOLTAGE
for the BASIC INSULATION. The most onerous WORKING VOLTAGE may be due to a PRIMARY CIRCUIT or
SECONDARY CIRCUIT and the insulation is specified accordingly.

¢ Insulation between an unearthed SECONDARY CIRCUIT at HAZARDOUS VOLTAGE and an unearthed accessible
conductive part or circuit (S/R, S/R1 or S/R2 in Figure 2H) shall satisfy the more onerous of the following:

— REINFORCED INSULATION whose WORKING VOLTAGE is equal to the HAZARDOUS VOLTAGE; or

— SUPPLEMENTARY INSULATION whose WORKING VOLTAGE is equal to the voltage between the SECONDARY
CIRCUIT at HAZARDOUS VOLTAGE and

* another SECONDARY CIRCUIT at HAZARDOUS VOLTAGE, or
* a PRIMARY CIRCUIT.
These examples apply if:
— there is only BASIC INSULATION between the SECONDARY CIRCUIT and the PRIMARY CIRCUIT; and
— there is only BASIC INSULATION between the SECONDARY CIRCUIT and earth.
d  BASIC INSULATION is not always required (see 2.3.2.1 and 2.10.5.13).
€ The requirements of 2.10 apply, see also 6.2.1.

f The requirements of 2.10 do not apply, however see 6.2.1.
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Similar circuit or
conductive part

fe—— ]

Unearthed
HAZARDOUS VOLTAGE
SECONDARY CIRCUIT

F6

Earthed
HAZARDOUS VOLTAGE
SECONDARY CIRCUIT

S/IR

ELV CIRCUIT or
basic-insulated
conductive part

Unearthed SELV CIRCUIT
or double-insulated
conductive part

F4

Earthed SELV CIRCUIT

F2

Unearthed TNV-1 CIRCUIT

Earthed TNV-1 CIRCUIT

c)

S/R2
K

f)

F10v

TNV-2 CIRCUIT

i/RZ

c)

\BS \}B'?C))\BQ

d)e)

TNV-3 CIRCUIT

c)
SIR2
v v

d)e) d)e)
B9 | B11 | B12
4 4 v

fe— ]

F: FUNCTIONAL INSULATION

S: SUPPLEMENTARY INSULATION

R: REINFORCED INSULATION

B: BASIC INSULATION

F9

S/R: see Footnote c in Table 2H

IEC 712/13

NOTE The references b), c), d), e) and f) refer to the corresponding footnotes in Table 2H.

Figure 2H — Examples of application of insulation

2.9.4 Separation from hazardous voltages

Where accessible conductive parts, including SELV CIRCUITS, TNV CIRCUITS and their related
windings, are separated from parts at HAZARDOUS VOLTAGE, the following constructions are
permitted. The insulation, including each element of DOUBLE INSULATION, shall be rated for the
WORKING VOLTAGE, or if applicable the REQUIRED WITHSTAND VOLTAGE, between the parts. The

different methods of separation fall into three groups, methods 1, 2 and 3.

a) (Method 1) DOUBLE INSULATION or REINFORCED INSULATION providing permanent separation,

assured by barriers, routing or fixing; or

b) (Method 1) DOUBLE INSULATION or REINFORCED INSULATION on or between the parts to be

separated; or
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c) (Method 1) DOUBLE INSULATION, consisting of BASIC INSULATION on one of the parts to be
separated and SUPPLEMENTARY INSULATION on the other part; or

d) (Method 2) BASIC INSULATION on the part at a HAZARDOUS VOLTAGE, together with protecj \
screening connected to the main protective earthing terminal in accordance with G ;

or 6‘

e) (Method 3) BASIC INSULATION on the part at a HAZARDOUS \T)getogether with
connection of the other part to the main protective earthing tﬁa in accordance with
2.6.1 b), such that the voltage limits for the accessi @[f maintained by relative
circuit impedances or by the operation of a protectiw& . or

tation.

f) any other construction providing equiva

NOTE 1 For examples of other constructio*¥ NMing equivalent separation, see Table 2H and Figure 2H.
.

For e), it is permitted to “; circuit by earthing a part other than the protected circuit
itself, for example, the secbnidary winding of a transformer supplying the protected circuit.

NOTE 2 The consequences of the circuit possibly being earthed at a second point, for example, by connection to
other equipment, should be considered.

Compliance is checked by inspection.

210 Clearances, creepage distances and distances through insulation
2.10.1 General

In general, compliance with 2.10.1 is checked by inspection and, when necessary, by
measurement.

2.10.1.1 Frequency

The insulation requirements given in 2.10 are for frequencies up to 30 kHz. It is permitted to
use the same requirements for insulation operating at frequencies over 30 kHz until additional
data is available.

NOTE For information on insulation behaviour in relation to frequency see IEC 60664-1 and IEC 60664-4.
2.10.1.2 Pollution degrees
Pollution degrees are classified as follows:

— Pollution Degree 1 applies where there is no pollution or only dry, non-conductive
pollution. The pollution has no influence. Normally, this is achieved by having components
and subassemblies adequately enclosed by enveloping or hermetic sealing so as to
exclude dust and moisture (see 2.10.12).

— Pollution Degree 2 applies where there is only non-conductive pollution that might
temporarily become conductive due to occasional condensation. It is generally appropriate
for equipment covered by the scope of this standard.

— Pollution Degree 3 applies where a local environment within the equipment is subject to
conductive pollution, or to dry non-conductive pollution that could become conductive due
to expected condensation.



BS EN 60950-1:2006+A2:2013
-95- IEC 60950-1:2005+A2:2013 (E)

2.10.1.3 Reduced values for functional insulation

There is no minimum CLEARANCE or CREEPAGE DISTANCE for FUNCTIONAL INSULATION unless it is
required by 5.3.4 a).

NOTE If CLEARANCES and CREEPAGE DISTANCES for FUNCTIONAL INSULATION are smaller than th s&Qad in
2.10.3, 2.10.4 and Annex G, they are subject to the requirements of 5.3.4 b) or 5.3.4 ¢) g

gaog

-
It is permitted for CLEARANCES and CREEPAGE DI W Q’ be divided by intervening,
unconnected (floating) conductive parts, such a L@ contacts of a connector, provided
that the sum of the individual distance the specified minimum requirements,
see Table F.1 and Figure F.13.

2.10.1.5 Insulation wﬂ%ﬂ@ timensions

If the insulation of a tranSformer has different WORKING VOLTAGES along the length of the
winding, it is permitted to vary CLEARANCES, CREEPAGE DISTANCES and distances through
insulation accordingly.

2.10.1.4 Intervening unconnected conductive parts

NOTE An example of such a construction is a 30 kV winding, consisting of multiple bobbins connected in series,
and earthed at one end.

2.10.1.6 Special separation requirements

The requirements of 2.10 and Annex G do not apply to separation provided to comply with
2.3.2 unless BASIC INSULATION is used, nor to separation provided to comply with 6.1.2 or
6.2.1.

NOTE See also Footnote f of Table 2H.

2.10.1.7 Insulation in circuits generating starting pulses

For a circuit generating starting pulses to ignite a discharge lamp, and if the circuit is a
LIMITED CURRENT CIRCUIT complying with 2.4, the requirements for FUNCTIONAL INSULATION
apply between the circuit and other conductive parts (see 5.3.4).

If the circuit is not a LIMITED CURRENT CIRCUIT, the requirements for BASIC INSULATION,
SUPPLEMENTARY INSULATION and REINFORCED INSULATION apply to CREEPAGE DISTANCES and
distances through insulation. For CLEARANCES, see 2.10.3.5.

NOTE For WORKING VOLTAGES in the above cases, see 2.10.2.1 i).

2.10.2 Determination of working voltage

In general, compliance with 2.10.2 is checked by inspection and, when necessary, by
measurement.

2.10.2.1 General
In determining WORKING VOLTAGES, all of the following requirements apply (see also 1.4.8).

a) Unearthed accessible conductive parts shall be assumed to be earthed.

b) If a transformer winding or other part is floating (it is not connected to a circuit that
establishes its potential relative to earth), it shall be assumed to be earthed at the point by
which the highest WORKING VOLTAGE is obtained.
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c)

d)

f)

NOTE Tolerances on the R

g)

Except as permitted in 2.10.1.5, for insulation between two transformer windings, the
highest voltage between any two points in the two windings shall be used, taking into
account external voltages to which the windings will be connected.

Except as permitted in 2.10.1.5, for insulation between a transformer winding and a @\
part, the highest voltage between any point on the winding and the other part @

used.

Where DOUBLE INSULATION is used, the WORKING VOLTAGE across the %ULATION shall
be determined by imagining a short-circuit across the SUPPLEM ATION, and vice
versa. For DOUBLE INSULATION between transformer wing e short-circuit shall be
assumed to take place at the point by which the (%KING VOLTAGE is produced in
the other insulation.

When the WORKING VOLTAGE is determl measurement the input power supplied to
the EUT shall be at the RATED v he voltage within the RATED VOLTAGE RANGE that
results in the highest measu

r
£ or RATED VOLTAGE RANGE are not taken into account.

The WORKING VOLTAGECe tween any point in the PRIMARY CIRCUIT and earth, and between
any point in the PRIMARY CIRCUIT and a SECONDARY CIRCUIT, shall be assumed to be the
greater of the following:

— the RATED VOLTAGE or the upper voltage of the RATED VOLTAGE RANGE; and
— the measured voltage.

When determining the WORKING VOLTAGE for a TNV CIRCUIT connected to a
TELECOMMUNICATION NETWORK, the normal operating voltages shall be taken into account.
If these are not known, they shall be assumed to be the following values:

— 60V d.c. for TNV-1 CIRCUITS;
— 120 V d.c. for TNV-2 CIRCUITS and TNV-3 CIRCUITS.
Telephone ringing signals shall not be taken into account for this purpose.

If starting pulses are used to ignite discharge lamps, the PEAK WORKING VOLTAGE is the
peak value of the pulses with the lamp connected but before the lamp ignites. The RMS
WORKING VOLTAGE to determine minimum CREEPAGE DISTANCES is the voltage measured
after the ignition of the lamp.

2.10.2.2 RMS working voltage

Minimum CREEPAGE DISTANCES depend on RMS WORKING VOLTAGES.

When determining an RMS WORKING VOLTAGE, the following rules shall be used:

the measured r.m.s. value shall be used for all waveforms;

short-term conditions (for example, cadenced telephone ringing signals in TNV CIRCUITS)
shall not be taken into account;

non-repetitive transients (due, for example, to atmospheric disturbances) shall not be
taken into account.

NOTE The resultant r.m.s. value of a waveform having an a.c. r.m.s. voltage "A" and a d.c. offset voltage "B" is
given by the following formula:

r.m.s. value = (A% + B?)"?
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2.10.2.3 Peak working voltage

Minimum CLEARANCES and electric strength test voltages depend on PEAK WORKING VOLTAGES. \

When determining a PEAK WORKING VOLTAGE, the following rules shall be used: GO

.
— the measured peak value shall be used for all waveforms; the peak v\a&&% ripple (up

to 10 %) on a DC VOLTAGE, shall be included; a

— non-repetitive transients (due, for example, to atmgs | ¥Jturbances) shall not be

taken into account; Q\
— when determining the PEAK WORKING VOLTA b‘ en PRIMARY CIRCUITS and SECONDARY
CIRCUITS, the voltage of any ELV CIRC CIRCUIT or TNV CIRCUIT (including telephone

ringing signals) shall be regarde
A\ d

2.10.3 Clearances \(\\\,Q *

2.10.3.1 General

CLEARANCES shall be so dimensioned that overvoltages, including transients that may enter
the equipment, and peak voltages that may be generated within the equipment, do not break
down the CLEARANCE.

It is permitted to use either the requirements of 2.10.3 for Overvoltage Category | or
Overvoltage Category I, using the PEAK WORKING VOLTAGE; or the requirements in Annex G for
Overvoltage Category I, Overvoltage Category Il, Overvoltage Category Ill or Overvoltage
Category IV, using the REQUIRED WITHSTAND VOLTAGE, for a particular component or
subassembly or for the whole equipment.

These requirements apply for equipment to be operated up to 2 000 m above sea level. For
equipment to be operated at more than 2 000 m above sea level, the minimum CLEARANCES
shall be multiplied by the factor given in Table A.2 of IEC 60664-1. Linear interpolation is
permitted between the nearest two points in Table A.2. The calculated minimum CLEARANCE
using this multiplication factor shall be rounded up to the next higher 0,1 mm increment.

NOTE 1 It is considered to be good practice to design SOLID INSULATION for higher transient overvoltages than the
associated CLEARANCE.

Note deleted

The specified minimum CLEARANCES are subject to the following minimum values:

— 10 mm for an air gap serving as REINFORCED INSULATION between a part at HAZARDOUS
VOLTAGE and an accessible conductive part of the ENCLOSURE of floor-standing equipment
or of the non-vertical top surface of desk top equipment;

— 2 mm for an air gap serving as BASIC INSULATION between a part at HAZARDOUS VOLTAGE
and an earthed accessible conductive part of the ENCLOSURE of PLUGGABLE EQUIPMENT
TYPE A.

NOTE 3@l The above two minimum CLEARANCES do not apply between a part at a HAZARDOUS VOLTAGE and the
BOUNDING SURFACE of a non-conductive ENCLOSURE.

Except as required by 2.8.7.1 the specified minimum CLEARANCES do not apply to the air gap
between the contacts of THERMOSTATS, THERMAL CUT-OUTS, overload protection devices,
switches of microgap construction, and similar components where the air gap varies with the
contacts.

NOTE 4@l For air gaps between contacts of interlock switches, see 2.8.7.1. For air gaps between contacts of
disconnect switches, see 3.4.2.
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The CLEARANCES between the BOUNDING SURFACE of a connector and conductive parts within
the connector that are connected to a HAZARDOUS VOLTAGE shall comply with the requirements
for REINFORCED INSULATION. As an exception, for connectors that are

— fixed to the equipment; and 00((\
— located internal to the outer ENCLOSURE of the equipment; and are

— only accessible after removal of a USER-replaceable subassemb w qwred to be in
place during normal operation,

these CLEARANCES shall comply with the requirement \Q\\Qc INSULATION.

» NOTE 5¢d The tests of 2.1.1.1 for access to haz arts apply to such connectors after removal of the
subassembly

For all other CLEARANCES |j tors including connectors that are not fixed to the
equipment, the minimum r)‘g‘ecmed in 2.10.3.3 or 2.10.3.4 apply.

The above minimum CLEARANCES for connectors do not apply to connectors that comply with a
standard harmonized with IEC 60083, IEC 60309, IEC 60320, IEC 60906-1 or IEC 60906-2,
see also 1.5.2.

Compliance with 2.10.3.3 and 2.10.3.4 is checked by measurement, taking into account
Annex F. The following conditions apply:

— movable parts shall be placed in the most unfavourable position;

— for equipment incorporating ordinary NON-DETACHABLE POWER SUPPLY CORDS, CLEARANCE
measurements are made with supply conductors of the largest cross-sectional area
specified in 3.3.4, and also without conductors.

NOTE 6 ¢ The force tests of 4.2.2, 4.2.3 and 4.2.4 apply.

— when measuring CLEARANCES from the BOUNDING SURFACE of an ENCLOSURE of insulating
material through a slot or opening in the ENCLOSURE or through an opening in an accessible
connector, the accessible surface shall be considered to be conductive as if it were
covered by metal foil wherever it can be touched by the test finger shown in Figure 2A
(see 2.1.1.1), applied without appreciable force (see Figure F.12, point X).

There is no electric strength test to verify CLEARANCES except as required in Footnote c in
Table 2M and in 5.3.4 b).

2.10.3.2 Mains transient voltages

a) AC MAINS SUPPLY

For equipment to be supplied from an AC MAINS SUPPLY, the value of the MAINS TRANSIENT
VOLTAGE depends on the Overvoltage Category and the AC MAINS SUPPLY voltage. In general,
CLEARANCES in equipment intended to be connected to the AC MAINS SUPPLY shall be designed
for Overvoltage Category Il.

NOTE 1 See Annex Z for further guidance on the determination of Overvoltage Category.

Equipment that is likely, when installed, to be subjected to transient overvoltages that exceed
those for its design Overvoltage Category will require additional protection to be provided
external to the equipment. In this case, the installation instructions shall state the need for
such external protection.
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The applicable value of the MAINS TRANSIENT VOLTAGE shall be determined from the
Overvoltage Category and the AC MAINS SUPPLY voltage, using Table 2J.

Table 2J — AC mains transient voltages 0((\\
- C
MAINS TRANSIENT VO eb .
AC MAINS SUPPLY voltage @ P, q
up to and including <A\
A e Category
. -
V r.m.s. AN O’ ]
50 (@) ‘\‘330 500
‘ L)
100 L ‘\‘N @ N 500 800
150 ° ‘\\ \ 800 1500
‘.
30Q ¢ () * 1500 2 500
TN
600\ 2 500 4 000

a  For equipment designed to be connected to a three-phase, three-wire supply, where there is no neutral
conductor, the AC MAINS SUPPLY voltage is the line-to-line voltage. In all other cases, where there is a neutral
conductor, it is the line-to-neutral voltage.

b The MAINS TRANSIENT VOLTAGE is always one of the values in the table. Interpolation is not permitted.
¢ Including 120/208 V and 120/240 V.

d Including 230/400 V and 277/480 V.

€ Including 400/690 V.

Note deleted
b) Earthed DC MAINS SUPPLIES
If a DC MAINS SUPPLY is connected to protective earth and is entirely within a single building,

the MAINS TRANSIENT VOLTAGE shall be assumed to be 71 V peak. If this connection is within
the EUT, it shall be in accordance with 2.6.1 d).

NOTE 3 The connection to protective earth can be at the source of the DC MAINS SUPPLY or at the equipment
location, or both (see ITU-T Recommendation K.27).

¢) Unearthed DC MAINS SUPPLIES

If a DC MAINS SUPPLY is not earthed and located as in b) above, the MAINS TRANSIENT VOLTAGE
shall be assumed to be equal to the MAINS TRANSIENT VOLTAGE in the AC MAINS SUPPLY from
which the DC MAINS SUPPLY is derived.

d) Battery operation

If equipment is supplied from a dedicated battery that has no provision for charging from an
external MAINS SUPPLY, the MAINS TRANSIENT VOLTAGE shall be assumed to be 71 V peak.

2.10.3.3 Clearances in primary circuits

For insulation in PRIMARY CIRCUITS, between PRIMARY CIRCUITS and earth and between PRIMARY
CIRCUITS and SECONDARY CIRCUITS, the following rules apply.
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For an AC MAINS SUPPLY not exceeding 300 V r.m.s. (420 V peak):

a) if the PEAK WORKING VOLTAGE does not exceed the peak value of the AC MAINS SUPPLY
voltage, minimum CLEARANCES are determined from Table 2K; gS\

b) if the PEAK WORKING VOLTAGE exceeds the peak value of the AC MAINS SUPPLY voI@@
minimum CLEARANCE is the sum of the following two values:

e the minimum CLEARANCE from Table 2K; and a\)g

e the appropriate additional CLEARANCE from Table 2L g

NOTE A minimum CLEARANCE obtained by the use of Table 2L li “ e values required for homogeneous
and inhomogeneous fields. As a result, it may not pass th te electric strength test if the field is
substantially inhomogeneous.

For an AC MAINS SUPPLY exceedin m.s. 420V peak), minimum CLEARANCES are
determined from Table 2K. \
Table 2K - xo\'chearances for insulation in primary circuits

between primary and secondary circuits
CLEARANCES in mm

MAINS TRANSIENT VOLTAGE
PEAK WORKING 1500 Ve 2500Ve 4000V
VOLTAGE
up to and including Pollution degree
Vv 1and 2b 3 1and 2b 3 1,2band 3
F B/S R F B/S R F B/S R F B/S R F B/S R
712 0,4 1,0 2,0 108 1,3 26 |10 2,0 40 |11,3] 2,0 4,0 2,0 3,2 6,4
(0,5) | (1,0) (0,8) | (1.6) (1,5) | (3,0) (1,5) | (3,0) (3,0) | (6,0)
2102 0,51 1,0 20 108 1,3 2,6 1,41 2,0 40 |11,5] 2,0 4,0 2,0 3,2 6,4
(0,5) | (1,0) (0,8) | (1,6) (1,5) | (3,0) (1,5) | (3,0) (3,0) | (6,0)
420a F1,5 B/S 2,0 (1,5) R 4,0 (3,0) 25 | 32 | 6,4
(3,0) | (6,0)
840 F 3,0 B/S 3,2 (3,0) R 6,4 (6,0)
1400 F/B/S 4,2 R 6,4
2 800 F/B/ISIR 8,4
7 000 F/B/SIR 17,5
9 800 F/B/SIR 25
14 000 F/B/SIR 37
28 000 F/B/S/IR 80
42 000 F/B/S/IR 130

The values in the table are applicable to FUNCTIONAL INSULATION (F) if required by 5.3.4 a) (see 2.10.1.3), BASIC
INSULATION (B), SUPPLEMENTARY INSULATION (S) and REINFORCED INSULATION (R).

The values in parentheses apply to BASIC INSULATION, SUPPLEMENTARY INSULATION or REINFORCED INSULATION only if
manufacturing is subjected to a quality control programme that provides at least the same level of assurance as the
example given in Clause R.2. DOUBLE INSULATION and REINFORCED INSULATION shall be subjected to ROUTINE TESTS for
electric strength.

If the PEAK WORKING VOLTAGE exceeds the peak value of the AC MAINS SUPPLY voltage, linear interpolation is permitted
between the nearest two points, the calculated minimum CLEARANCE being rounded up to the next higher 0,1 mm
increment.

a |f the PEAK WORKING VOLTAGE exceeds the peak value of the AC MAINS SUPPLY voltage, use the peak value of the AC
MAINS SUPPLY voltage in this column and use Table 2L in accordance with 2.10.3.3 b) regarding additional
CLEARANCES

b It is not required to pass the tests of 2.10.10 for Pollution Degree 1.

¢ The relationship between MAINS TRANSIENT VOLTAGE and AC MAINS SUPPLY voltage is given in Table 2J.
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Table 2L — Additional clearances in primary circuits

CLEARANCES in mm

MAINS TRANSIENT VOLTAGE

y_\

1500 V° 2500V° A0\

Pollution Pollution FUNCTIONAL * | REINFORCED | Pollution degrees | FUNCTIONAL g IEW R;:ED

Degrees Degree 3 BASIC or INSULATION 1,2and 3" BASI 6 SINSULATION

1and 2° SUPPLEMENTARY Sup RY

INSULATION . a{s) ON
PEAK WORKING PEAK wo%q'gob
VOLTAGE VO, 1
i o
v LN

210 (210) [210  (210) 00« \\\Q\l 0,0 420 (420) 0,0 0,0

298 (288) | 294  (293) \\'@ . 0,2 493 (497) 0,1 0,2

386 (366) | 379  (376) \(\ 0,2 0,4 567  (575) 0,2 0,4

474 (444) | 463 (459) 0,3 0,6 640 (652) 0,3 0,6

562 (522) | 547  (541) 0,4 0,8 713 (729) 0,4 0,8

650 (600) | 632  (624) 0,5 1,0 787  (807) 0,5 1,0

738 (678) | 715  (707) 0,6 1,2 860  (884) 0,6 1,2

826 (756) 800  (790) 0,7 1,4 933  (961) 0,7 1,4

914 (839) [885 (873) 0,8 1,6 1006 (1039) 0,8 1,6
1002 (912) | 970  (956) 0,9 1,8 1080 (1116) 0,9 1,8
1090 (990) |1 055 (1039) 1,0 2,0 1153 (1193) 1,0 2,0
1178 (1068) |1 140(1 122) 1,1 2,2 1226 (1271) 1,1 2,2
1266 (1146) |1 225(1 205) 1,2 2,4 1300 (1348) 1,2 2,4
1354 (1224)|1310(1288) 1,3 2,6 1374 (1425) 1,3 2,6

The additional CLEARANCES in the table apply if required by 2.10.3.3 b).

The values in parentheses shall be used:

— if the values in parentheses in Table 2K are used; and

— for FUNCTIONAL INSULATION if required by 5.3.4 a).

For voltage values above the PEAK WORKING VOLTAGE values given in the table, linear extrapolation is permitted.

For voltage values within the PEAK WORKING voltage values given in the table, linear interpolation is permitted
between the nearest two points, the calculated minimum additional CLEARANCE being rounded up to the next higher
0,1 mm increment.

a  There is no minimum CLEARANCE for FUNCTIONAL INSULATION unless it is required by 5.3.4 a). See 2.10.1.3.

b It is not required to pass the tests of 2.10.10 for Pollution Degree 1.

¢ The relationship between MAINS TRANSIENT VOLTAGE and AC MAINS SUPPLY voltage is given in Table 2J.

2.10.3.4 Clearances in secondary circuits

Minimum CLEARANCES in SECONDARY CIRCUITS are determined from Table 2M.

The PEAK WORKING VOLTAGE for use in Table 2M is:

the peak value of a sinusoidal voltage;

the measured peak value of a non-sinusoidal voltage.

The highest transient overvoltage for use in Table 2M is either

2.10.3.7; or

2.10.3.8,

whichever is the higher value.

the highest transient from the MAINS SUPPLY, determined in accordance with 2.10.3.6 or

the highest transient from a TELECOMMUNICATION NETWORK, determined in accordance with
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Table 2M — Minimum clearances in secondary circuits

CLEARANCES in mm\

~
Highest transient overvoltage in the SECONDARY CIRCUIT (V peak) »n(\
Uptoand |Over71Vup| Uptoand |Over 800V up to and includiégv‘&.a‘s’oo v
including 71 V to and including 1500V up to and
PEAK WORKING including 800 V \)g including
VOLTAGE 800 V ~A 2500Va
up to and Pollution D‘eg‘;Reﬂr\a
including 1and 2P 3 L ¥\1&5’b 3 band 3
v Fleis| R [ Fles|r|F[ge|RWYF | Bis | R [Fleis| R | F[Bis| R
71 0,21 0,410,810,2]0,7 |1 \?‘,3 2,6 (0,5 1,0 2,0 0,811,326 (1,5]2,0] 4,0
(0,2)1(0.4) (02 ¥\4 (0,8)((1.6) (0,5) |(1,0) (0,8)|(1.6) (1.5)| (3,0)
140 0,2] 0,7 | 1, (%@ 1,4 10,8]1,3 |26 |05 1,0 2,0 0,8]113]| 2,6 (1,5]2,0] 4,0
(0,2)(0, \ %0,2) (0.4) (0,8)](1.6) (0,5) ((1,0) (0,8)[(1.6) (1,5)| (3,0)
210 0,2(0,7(14]0,2(09(1,8(0,8]13]|26 (05| 1,0 2,0 10,811,326 (1,5]2,0] 4,0
(0,2)](0,4) (0,2)](0,4) (0,8)](1,6) (0,5) [(1,0) (0,8)](1,6) (1,5)[ (3,0)
280 0,21 1,11]2,2 F 0,8B/S 1,4 (0,8) R 2,8 (1,6) 2,0] 4,0
(0,2)](0,4) 1,5(1,5)] (3,0)
420 0,211,428 F1,0B/S 1,9 (1,0) R 3,8 (2,0) 20| 4,0
(0,2)](0,4) 1,5 ((1,5)] (3,0)
700 F/B/S 2,5 R 5,0
840 F/B/S 3,2 R 5,0
1400 F/B/S 4,2 R 5,0
2 800 F/B/S/IR 8,4 See ¢
7 000 F/B/S/IR 17,5 &l See ¢
9 800 F/B/S/IR 25 See ¢
14 000 F/B/SIR 37 See ¢
28 000 F/B/S/IR 80 See ¢
42 000 F/B/S/R 130 See ©

The values in the table apply to FUNCTIONAL INSULATION (F) if required by 5.3.4 a) (see 2.10.1.3), BASIC
INSULATION (B), SUPPLEMENTARY INSULATION (S) and REINFORCED INSULATION (R).

Linear interpolation is permitted between the nearest two points, the calculated minimum CLEARANCE being rounded
up to the next higher 0,1 mm increment.

If the CLEARANCE path is partly along the surface of insulation that is not Material Group |, the test voltage is
applied across the air gap and Material Group | only. The part of the path along the surface of any other
insulating material is bypassed.

The values in parentheses apply to BASIC INSULATION, SUPPLEMENTARY INSULATION or REINFORCED INSULATION if
manufacturing is subjected to a quality control programme that provides at least the same level of assurance as the
example given in Clause R.2 of Annex R. DOUBLE INSULATION and REINFORCED INSULATION shall be subjected to
ROUTINE TESTS for electric strength.

a For transient overvoltages higher than 2 500 V peak, either Table 2K shall be used or the minimum CLEARANCE
shall be determined using Annex G.

b 1t is not required to pass the tests of 2.10.10 for Pollution Degree 1.

¢ In a SECONDARY CIRCUIT, for PEAK WORKING VOLTAGES above 1 400 V, the minimum CLEARANCE is 5 mm provided
that the CLEARANCE path passes an electric strength test according to 5.2.2 using:

- an a.c. test voltage whose r.m.s. value is 106 % of the PEAK WORKING VOLTAGE (peak value is 150 % of the
PEAK WORKING VOLTAGE), or

- a d.c. test voltage equal to 150 % of the PEAK WORKING VOLTAGE.
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2.10.3.5 Clearances in circuits having starting pulses

For a circuit generating starting pulses to ignite a discharge lamp, and if the circuit is not a\
LIMITED CURRENT CIRCUIT complying with 2.4 (see 2.10.1.7), the adequacy of CLEARANCE
determined by one of the following methods: CJ

a) Determine the minimum CLEARANCE in accordance with Annex G; or g

b) Conduct electric strength tests, using one of the followin pa'oe%es During the tests, the
lamp terminals are shorted together. 6

— Test in accordance with 5.2.2, using a or d.c. test voltage equal to 150 % of
the PEAK WORKING VOLTAGE; or

— Apply 30 pulses having ampl qual to 150 % the PEAK WORKING VOLTAGE from an
external pulse gener €' pulse width shall be equal to or greater than that of the
internally generateXN pulse

NOTE For WORKING VOLTAGES see 2.10.2.1 i).

2.10.3.6 Transients from an a.c. mains supply

Except as permitted below, the highest transient in a SECONDARY CIRCUIT due to transients on
the AC MAINS SUPPLY is the value measured in accordance with 2.10.3.9 a).

Alternatively, for certain SECONDARY CIRCUITS it is permitted to assume that the highest
transient is either of the following:
— the value measured in accordance with 2.10.3.9 a); or

— one step lower in the following list than the MAINS TRANSIENT VOLTAGE from Table 2J in the
PRIMARY CIRCUIT:

330, 500, 800, 1 500, 2 500 and 4 000 V peak.

This is permitted in the following cases:
— a SECONDARY CIRCUIT, derived from an AC MAINS SUPPLY, that is connected to the main
protective earthing terminal in accordance with 2.6.1;

— a SECONDARY CIRCUIT, derived from an AC MAINS SUPPLY and separated from the PRIMARY
CIRCUIT by a metal screen that is connected to the main protective earthing terminal in
accordance with 2.6.1.

2.10.3.7 Transients from a d.c. mains supply

NOTE 1 A circuit connected to a DC MAINS SUPPLY is considered to be a SECONDARY CIRCUIT( see 1.2.8.2).

The highest transient in a SECONDARY CIRCUIT due to transients on a DC MAINS SUPPLY is

— the MAINS TRANSIENT VOLTAGE, if the SECONDARY CIRCUIT is directly connected to the DC
MAINS SUPPLY; or

— the value measured in accordance with 2.10.3.9 a) in other cases except as given in
2.10.3.2 b) and 2.10.3.2 c).
NOTE 2 Both of the above options depend on the value of the MAINS TRANSIENT VOLTAGE. In some cases, this

value is assumed to be 71V peak [see 2.10.3.2 b) or d)]. The appropriate column of Table 2K is used and no
measurement is necessary.
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2.10.3.8 Transients from telecommunication networks and cable distribution systems

If the TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE is known for the TELECOMMUNICATION \
NETWORK in question, it is permitted to use the known value in 2.10.3.4.

If the TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE is not known, the foIIoe@/ %e shall
be used:

— 1500 V peak if the circuit connected to the TELECOMM NETWORK is a TNV-1
CIRCUIT or a TNV-3 CIRCUIT; and

— 800 V peak if the circuit connected to the TEL C@N&l CATION NETWORK is an SELV CIRCUIT
or a TNV-2 CIRCUIT. .

If incoming transients are attenuaj

measured in accordance witk&@&

The effect of a telephone ringing signal is not taken into account.

in the equipment, it is permitted to use the value

The effect of transients from a CABLE DISTRIBUTION SYSTEM is not taken into account (however,
see 7.4.1).

2.10.3.9 Measurement of transient voltages

The following tests are conducted only if it is required to determine whether or not the
transient voltage across the CLEARANCE in any circuit is lower than normal (for example, due
to the effect of a filter in the equipment). The transient voltage across the CLEARANCE is
measured using the following test procedure.

During the tests, the equipment is connected to its separate power supply unit, if any, but is
not connected to the MAINS SUPPLY or to any TELECOMMUNICATION NETWORKS, and any surge
suppressors in PRIMARY CIRCUITS are disconnected.

A voltage-measuring device is connected across the CLEARANCE in question.

a) Transients from a MAINS SUPPLY

To measure a transient voltage across a CLEARANCE due to transients on a MAINS SUPPLY, the
impulse test generator reference 2 of Table N.1 is used to generate 1,2/50 us impulses. U, is
equal to the MAINS TRANSIENT VOLTAGE given in Table 2J.

Three to six impulses of alternating polarity, with intervals of at least 1 s between impulses,
are applied between each of the following points where relevant:

For an Ac MAINS SUPPLY
— line-to-line;
— all line conductors joined together and neutral;

— all line conductors joined together and protective earth;

— neutral and protective earth.
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For a DC MAINS SUPPLY

— the positive and negative supply connection points;

— all supply connection points joined together and protective earth. 00((\\
b) Transients from a TELECOMMUNICATION NETWORK ges

To measure the transient voltage across a CLEARAN ,@o transients on a
TELECOMMUNICATION NETWORK, the impulse test generat f Table N.1 is used to
generate 10/700 us impulses. U, is equal to the UNICATION NETWORK TRANSIENT
VOLTAGE determined in 2.10.3.8.

Three to six impulses of a/ternat/n , with intervals of at least 1 s between impulses,
are applied between each o /ng TELECOMMUNICATION NETWORK connection points of
a single interface type:

— each pair of terminals (for example, A and B or tip and ring) in an interface;

— all terminals of a single interface type joined together and earth.

Where there are several identical circuits, only one is tested.

2.10.4 Creepage distances
2.10.4.1 General

CREEPAGE DISTANCES shall be so dimensioned that, for a given RMS WORKING VOLTAGE and
pollution degree, no flashover or breakdown of insulation (for example, due to tracking) will
occur.

2.10.4.2 Material group and comparative tracking index

Material groups depend on the comparative tracking index (CTI) and are classified as follows:

Material Group | CTl 2600
Material Group I 400 < CTI <600
Material Group Illa 175 < CTI < 400
Material Group Illb 100 < CTI <175

The material group is verified by evaluation of the test data for the material according to
IEC 60112 using 50 drops of solution A.

If the material group is not known, Material Group Illb shall be assumed.

If a CTl of 175 or greater is needed, and the data is not available, the material group can be
established with a test for proof tracking index (PTI) as detailed in IEC 60112. A material may
be included in a group if its PTI established by these tests is equal to, or greater than, the
lower value of the CTI specified for the group.
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2.10.4.3 Minimum creepage distances

CREEPAGE DISTANCES shall be not less than the appropriate minimum values specified in\
Table 2N.

If the minimum CREEPAGE DISTANCE derived from Table 2N is less than a&licable
minimum CLEARANCE, that value of minimum CLEARANCE shall be ap“ e minimum

CREEPAGE DISTANCE. a
,
s I:

For glass, mica, glazed ceramic, or similar inorgani R @a& the minimum CREEPAGE
DISTANCE is greater than the applicable minimum cL , it is permitted to apply that value

of minimum CLEARANCE as the minimum CREE RIYTANCE.

The CREEPAGE DISTANCE between #h ¥ DING SURFACE of a connector and conductive parts
within the connector that 3{33 cted to a HAZARDOUS VOLTAGE shall comply with the
requirements for REINFO% LATION. As an exception, for connectors that are

— fixed to the equipment; and

— located internal to the outer ENCLOSURE of the equipment; and

— only accessible after removal of a USER-replaceable subassembly that is required to be in
place during normal operation,

this CREEPAGE DISTANCE shall comply with the requirements for BASIC INSULATION.

NOTE The tests of 2.1.1.1 for access to hazardous parts apply to such connectors after removal of the
subassembly.

For all other CREEPAGE DISTANCES in connectors, including connectors that are not fixed to the
equipment, the minimum values specified in Table 2N apply.

The above minimum CREEPAGE DISTANCES for connectors do not apply to connectors that
comply with a standard harmonized with IEC 60083, IEC 60309, IEC 60320, IEC 60906-1 or
IEC 60906-2, see also 1.5.2.

Compliance is checked by measurement, taking into account Annex F. The following
conditions apply:

— movable parts are placed in their most unfavourable positions;

— for equipment incorporating ordinary NON-DETACHABLE POWER SUPPLY CORDS, CREEPAGE
DISTANCE measurements are made with supply conductors of the largest cross-sectional
area specified in 3.3.4 for the terminal in question, and also without conductors; and

— when measuring CREEPAGE DISTANCES from the BOUNDING SURFACE of an ENCLOSURE of
insulating material through a slot or opening in the ENCLOSURE or through an opening in an
accessible connector, the accessible surface is considered to be conductive as if it were
covered by metal foil wherever it can be touched by the test finger, Figure 2A (see 2.1.1.1),
applied without appreciable force (see Figure F.12, point X).
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Table 2N — Minimum creepage distances

CREEPAGE DISTANCES in mm

3 E)

oo

Pollution degree
RMS WORKING VOLTAGE e I 2 I 3 p
up to and including Material Group C\
Vv 1, 1I, | 1 lla, Illb | 1l [P (g
llla, Illb R )

10 0,08 04 04 0,4 1,0 ,\\% 1,0
12,5 0,09 0,49 0,49 042 (NOMG| 1,05
16 0,1 0,49 0,45 . GG 1,1 1,1
20 0,11 0,49 0,4 v\ A\\NLNM 1.2 1,2 1,2

25 o \\Vos 1,28 1,25 1,25
32 .53 0,53 1,3 13 1,3
40 70,8 1,1 1,4 1,6 1,8
50 0,85 1,2 1,5] 1,7 1,9
63 0,9 1,25 1.6] 18 2,0
80 0,9 1,3 1,7] 1,9 2,1
100 1,0 1,4 18] 20 2,2
125 1,05 1,5 1,9 2.1 2,4
160 1,1 1,6 20| 22 2,5
200 1,4 2,0 25| 28 3,2
250 1,8 2,5 32| 3.6 4,0
320 0,75 18 22 3,2 40| 45 5,0
400 1,0 20 28 4,0 50 5.6 6,3
500 1,3 2,8 3.6 5,0 63| 7.1 8,0
630 1,8 3.2 49 6,3 8,0 9,0 10
800 2,4 40 5.8 8,0 10 11 12,5
1000 3,2 50 7.1 10 125] 14 16
1250 4,2 6,3 9,0 12,5 16 18 20
1 600 5,6 8. 11 16 20 22 25
2000 7.5 10 14 20 25 28 32
2 500 10 12,5] 18 25 32 36 40
3200 12,5 16 22 32 40 45 50
4000 16 20 28 40 50 56 63
5000 20 25 36 50 63 71 80
6 300 25 32 45 63 80 90 100
8 000 32 40 56 80 | 100 110 125

10 000 40 50 71 100 125 140 160

12 500 50 63 90 125

16 000 63 80 | 110 160

20 000 80 100 | 140 200

25 000 100 125 | 180 250

32 000 125 160 | 220 320

40 000 160 200 | 280 400

50 000 200 250 | 360 500

63 000 250 320 | 450 600

The values in the table apply to FUNCTIONAL INSULATION if required by 5.3.4 (a) (see 2.10.1.3),
BASIC INSULATION and SUPPLEMENTARY INSULATION. For REINFORCED INSULATION the values are
twice those in the table.

Linear interpolation may be used between the nearest two points, the calculated minimum
CREEPAGE DISTANCE being rounded up to the next higher specified increment, or the value in the
next row below, whichever is lower. For values:

- not exceeding 0,5 mm, the specified increment is 0,01 mm; and

- for those exceeding 0,5 mm, the specified increment is 0,1 mm.

For REINFORCED INSULATION, the calculated value for BASIC INSULATION shall be doubled first
before applying the rounding off.

NOTE Material Group lllb is not recommended for applications in Pollution Degree 3 with an
RMS WORKING VOLTAGE above 630 V.

a |t is permitted to use the values for Pollution Degree 1 if one sample passes the tests of

2.10.10.
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2.10.5 Solid insulation
2.10.5.1 General

In 2.10.5, the requirements for SOLID INSULATION (except those for thin sheet material @@\
insulating compound also apply to gel materials, used for this purpose. 6
2

— so dimensioned that overvoltages, including tran3|e @a er the equipment, and

SOLID INSULATION shall be:

peak voltages that may be generated within the do not break down the soLID
INSULATION; and

— so arranged that the likelihood of bre ccurrlng due to the presence of pinholes in
thin layers of insulation is I|m|te

Solvent-based enamel is ﬁ& dnly on winding wire as described in 2.10.5.13.

Except for printed boards, SOLID INSULATION shall either

— comply with minimum distances through insulation in accordance with 2.10.5.2; or

— meet the requirements and pass the tests in 2.10.5.3 to 2.10.5.13, as applicable.

NOTE 1 For printed boards, see 2.10.6.
NOTE 2 For SOLID INSULATION on internal wiring, see 3.1.4.

Compliance with the requirements of 2.10.5.2 to 2.10.5.14 for the adequacy of SOLID
INSULATION is verified by inspection and measurement, taking into account Annex F, by the
electric strength tests of 5.2 and by any additional tests required in 2.10.5.4 to 2.10.5.14.

2.10.5.2 Distances through insulation

If a design is based on distances through insulation, these distances shall be dimensioned
according to the application of the insulation (see 2.9) and as follows (see Figure F.14):

— if the PEAK WORKING VOLTAGE does not exceed 71V, there is no requirement for distance
through insulation;

— if the PEAK WORKING VOLTAGE exceeds 71 V, the following rules apply:

e for FUNCTIONAL INSULATION and BASIC INSULATION there is no minimum distance through
insulation;

e SUPPLEMENTARY INSULATION or REINFORCED INSULATION shall have a distance through
insulation that is 0,4 mm or greater, provided by a single layer.

For compliance criteria, see 2.10.5.1.

2.10.5.3 Insulating compound as solid insulation

NOTE 1 For printed boards, see 2.10.6 and for wound components, see 2.10.5.11, 2.10.5.12, 2.10.5.13 and
2.10.5.14.
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There is no minimum internal CLEARANCE or CREEPAGE DISTANCE if insulating compound
completely fills the casing of a component or subassembly, provided that each distance
through insulation in the component or subassembly meets the requirements of 2.10.5.2 and
single sample passes the tests of 2.10.10. (&

NOTE 2 Some examples of such treatment are variously known as potting, encapsulatic%al‘"@vacuum

impregnation. e

NOTE 3 Such constructions may contain cemented joints, in which case 2.10.5.5 alwg

For compliance criteria, see 2.10.5.1. -

2.10.5.4 Semiconductor devices G
.

There is no minimum distance tx nSulation for SUPPLEMENTARY INSULATION or
p

REINFORCED INSULATION consistin OA n ulating compound completely filling the casing of a
semiconductor component (@ e, an optocoupler, see Figure F.17), provided that the
component satisfies one

lowing, a) or b):
a) — passes the TYPE TESTS and inspection criteria of 2.10.11; and

— passes ROUTINE TESTS for electric strength during manufacturing, using the appropriate
value of the test voltage in 5.2.2; or

b) for an optocoupler only, complies with the requirements of IEC 60747-5-51), where the test
voltages as specified in 5.2.6 (of IEC 60747-5-5):

— the voltage V;; , for TYPE TESTING and
— the voltage Vj; , for ROUTINE TESTING,
shall be the appropriate value of the test voltage in 5.2.2 of this standard.

NOTE The above constructions may contain cemented joints, in which case 2.10.5.5 also applies.

As an alternative to a) and b) above, it is permitted to treat a semiconductor according to
2.10.5.3, if applicable.

For compliance criteria, see 2.10.5.1.

2.10.5.5 Cemented joints

Where the path between conductive parts is filled with insulating compound, and the
insulating compound forms a cemented joint between two non-conductive parts (see
Figure F.18) or between a non-conductive part and itself (see Figures F.16 and F.17), one of
the following, a), b) or c) applies.

a) The distance along the path between the two conductive parts shall not be less than the
minimum CLEARANCES and CREEPAGE DISTANCES for Pollution Degree 2. The requirements
for distance through insulation of 2.10.5.2 do not apply along the joint.

b) The distance along the path between the two conductive parts shall not be less than the
minimum CLEARANCES and CREEPAGE DISTANCES for Pollution Degree 1. Additionally, one
sample shall pass the test of 2.10.10. The requirements for distance through insulation
of 2.10.5.2 do not apply along the joint.

c) The requirements for distance through insulation of 2.10.5.2 apply between the conductive
parts along the joint. Additionally, three samples shall pass the test of 2.10.11.

1) To be published.
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For a) and b) above, if the insulating materials involved have different material groups, the
worst case is used. If a material group is not known, Material Group Illb shall be assumed.

) For b) and c) above, the tests of 2.10.10 and 2.10.11 are not applied to a printed boar

using pre-preg if the temperature of the printed board measured during the test of 4 é@
not exceed 90 °C at any point on the printed board material. ¢

ageing. To cover this possibility, the requirements and tests of c) apply if the mi LEARANCES and CREEPAGE
DISTANCES according to a) or b) are not met. \g

A d
NOTE 2 Some examples of cemented joints are as follows: Xﬂ\\(\
p

r le, two layers of a multilayer printed board
there the partition is secured by adhesive (see

NOTE 1 No actual CLEARANCE or CREEPAGE DISTANCE exists unless the joint c@a g)r example, due to

- between two non-conductive parts cemented togethe
(see Figure F.16) or the split bobbin of a tra
Figure F.18);

- between spirally wrapped layers of i *\n n winding wire, sealed by adhesive;
@of an optocoupler and insulating compound filling the casing (see

- between the non-conduct
Figure F.17).

For compliance criteria, see 2.10.5.1.

2.10.5.6 Thin sheet material - General

There is no dimensional or constructional requirement for insulation in thin sheet material
used as FUNCTIONAL INSULATION or BASIC INSULATION.

Insulation in thin sheet materials permitted for SUPPLEMENTARY INSULATION and REINFORCED
INSULATION (see Figure F.15), irrespective of the distance through insulation, provided that all
of the following apply:

— two or more layers are used;
— the insulation is within the equipment ENCLOSURE;
— the insulation is not subject to handling or abrasion during OPERATOR servicing; and

— the requirements and tests of 2.10.5.7 (for separable layers) or 2.10.5.8 (for non-
separable layers) are met.

It is not required for the two or more layers to be fixed to the same conductive part. The two
or more layers can be

— fixed to one of the conductive parts requiring separation, or
— shared between the two conductive parts, or

— not fixed to either conductive part.

2.10.5.7 Separable thin sheet material
For insulation in separable thin sheet layers, in addition to the requirements of 2.10.5.6,

— SUPPLEMENTARY INSULATION shall consist of at least two layers of material, each of which
will pass the electric strength test for SUPPLEMENTARY INSULATION; or

— SUPPLEMENTARY INSULATION shall consist of three layers of material for which all
combinations of two layers together will pass the electric strength test for SUPPLEMENTARY
INSULATION; or

— REINFORCED INSULATION shall consist of at least two layers of material, each of which will
pass the electric strength test for REINFORCED INSULATION; or
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— REINFORCED INSULATION shall consist of three layers of material for which all combinations
of two layers together will pass the electric strength test for REINFORCED INSULATION.

It is permitted for different layers of insulation to be of different materials or differ \
thicknesses, or both. 0

Compliance is checked by inspection and by the electric strength test of@@@%é 10.5.10.

2.10.5.8 Non-separable thin sheet material ,ga

For insulation consisting of non-separable thin shee “ in addition to the requirements
of 2.10.5.6, the test procedures in Table 2P are '

.

It is permitted for different Iayegs\\ stlation to be of different materials or different
.

thicknesses, or both. ‘\\,Q

Compliance is checked by ¥nspection and by the tests specified in Table 2P.

Table 2P — Tests for insulation in non-separable layers

Number of layers Test procedure

SUPPLEMENTARY INSULATION

Two or more layers: | The test procedure of 2.10.5.9 is applied. @

REINFORCED INSULATION

Two layers: | The test procedure of 2.10.5.9 is applied. @

Three or more layers: | The test procedures of 2.10.5.9 and Annex AA are applied. @

a The alternative test procedure of 2.10.5.10 cannot be used for non-separable layers

NOTE The purpose of the tests in Annex AA is to ensure that the material has adequate strength
to resist damage when hidden in inner layers of insulation. Therefore, the tests are not applied to
insulation in two layers. The tests in Annex AA are not applied to SUPPLEMENTARY INSULATION.

2.10.5.9 Thin sheet material - standard test procedure

For separable or non-separable layers, electric strength tests are applied in accordance with
5.2.2 to all layers together. The test voltage is:

— 200 % of U if two layers are used; or

— 150 % of U, if three or more layers are used,

where Uy, is the test voltage specified in 5.2.2 for SUPPLEMENTARY INSULATION Or REINFORCED
INSULATION as appropriate.

NOTE Unless all the layers are of the same material and have the same thickness, there is a possibility that the
test voltage will be shared unequally between layers, causing breakdown of a layer that would have passed if
tested separately.
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2.10.5.10 Thin sheet material - alternative test procedure

If layers can be separated for individual testing, the following alternative to the standard test\
procedure in 2.10.5.9 is permitted. 0(’(\

Electric strength tests are applied in accordance with 5.2.2, using test volta al to the
test voltage specified in 5.2.2 for SUPPLEMENTARY INSULATION Or REINE SULATION as

appropriate.
9%

If two layers are used, each layer shall pass the test. “\(\

If three or more layers are used, each combj agwo layers together shall pass the test.

If three or more layers are us i\\e mitted to divide these layers into two or three groups
for testing purposes. In € electric strength tests, two or three groups are tested
instead of two or three la

A test on a layer or group of layers is not repeated on an identical layer or group.

2.10.5.11 Insulation in wound components

Planar transformers are not considered to be wound components.

NOTE 1 Planar transformers are subject to the requirements covering the construction of printed boards, see
2.10.6.

There is no dimensional or constructional requirement for FUNCTIONAL INSULATION in a wound
component.

It is permitted for BASIC INSULATION, SUPPLEMENTARY INSULATION or REINFORCED INSULATION in a
wound component to be provided by

— the insulation on winding wire or other wire (see 2.10.5.12 or 2.10.5.13); or
— other insulation (see 2.10.5.14); or

— a combination of the two.
NOTE 2 Wound components may contain cemented joints, in which case 2.10.5.5 also applies.

For DOUBLE INSULATION between the conductor of a wire and another conductive part, it is
permitted for BASIC INSULATION to be provided by insulation complying with 2.10.5.12 on one of
the wires and SUPPLEMENTARY INSULATION by additional insulation complying with 2.10.5.14, or
vice versa.

For compliance criteria see 2.10.5.1.

Additionally, BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION in
finished wound components shall pass ROUTINE TESTS for electric strength in accordance with
5.2.2.

2.10.5.12 Wire in wound components

The following requirements apply to winding wire and other wire whose insulation provides
BASIC INSULATION, SUPPLEMENTARY INSULATION or REINFORCED INSULATION, as required.
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Solvent-based enamel is not considered to provide BASIC INSULATION, SUPPLEMENTARY
INSULATION or REINFORCED INSULATION. Solvent-based enamel is only accepted if used as
winding wire insulation as described in 2.10.5.13.

NOTE 1 For insulation provided in addition to insulation on winding wire, see 2.10.5.14. 0((\

If the PEAK WORKING VOLTAGE does not exceed 71 V, there is no dlmenS|on @%s'tructlonal
requirement.

If the PEAK WORKING VOLTAGE exceeds 71 V, one of the fall @(%) or c), applies:

a) For BASIC INSULATION that is not under stress {f awmple, from winding tension), there is
no dimensional or constructional requir +FOr BASIC INSULATION that is under such
stress, b), or c) applies.

S PPLEMENTARY INSULATION or REINFORCED INSULATION.

NOTE 2 The exception in a) does not
b) For BASIC INSULATION NTARY INSULATION or REINFORCED INSULATION, the insulation
on the wire shall elther

— have a thickness of at least of 0,4 mm provided by a single layer; or
— comply with 2.10.5.6 and with Annex U.

c) The winding wire shall comply with Annex U. In addition, the minimum number of
overlapping layers of spirally wrapped tape or extruded layers of insulation shall be as
follows:

— for BASIC INSULATION: one layer;
— for SUPPLEMENTARY INSULATION: two layers;
— for REINFORCED INSULATION: three layers.

For insulation between two adjacent winding wires, one layer on each conductor is considered
to provide SUPPLEMENTARY INSULATION.

Spirally wrapped tape wound with less than 50 % overlap is considered to constitute one
layer.

Spirally wrapped tape wound with more than 50 % overlap is considered to constitute two
layers.

Spirally wrapped tape shall be sealed and pass the tests of 2.10.5.5 a), b), or c).

NOTE 3 For wires insulated by an extrusion process, sealing is inherent to the process.

Where two winding wires, or one winding wire and another wire, are in contact inside the
wound component, crossing each other at an angle between 45° and 90° and subject to
winding tension, protection against mechanical stress shall be provided. This protection can
be achieved, for example, by providing physical separation in the form of insulating sleeving
or sheet material, or by using double the required number of insulation layers.

For compliance criteria see 2.10.5.1. If the tests of Annex U are required, they are not
repeated if the material data sheets confirm compliance.

2.10.5.13 Wire with solvent-based enamel in wound components

It is permitted to use solvent-based enamel on winding wire to provide electrical separation
that is considered to meet the requirements of 2.3.2.1.

NOTE 1 Solvent-based enamel is not considered to provide BASIC INSULATION, SUPPLEMENTARY INSULATION or
REINFORCED INSULATION, see 2.10.5.12.
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The insulation on all conductors shall be enamel complying with the requirements of a grade 2
winding wire in compliance with one of the IEC 60317 series of standards with the TYPE TEST

conducted at a test voltage that is not less than required by 5.2.2. ((\\

ween windings;

Compliance is checked by inspection and by the following tests.

The finished component is subjected to a TYPE TEST for electric stre
and between windings and the core (see Clause C.2) in accordan

10 272,
The finished component is also subjected to Rouw%r the electric strength of the

electrical separation in accordance with 5.2.2, ugi t voltage of 1 000 V.

The dimensional and construct/on
compliance with 2.10.5.13.
apgles

NOTE 2 In some cases, 6.1. ZYAS

Note deleted

ments of 2.10 and Annex G do not apply for

2.10.5.14 Additional insulation in wound components

The following requirements apply to insulation in a wound component, provided in addition to
the insulation on winding wire or other wire. This includes, for example:

— insulation between windings; and

— insulation between a winding wire or other wire and any other conductive part in the
wound component.

NOTE For insulation on the winding wire itself, see 2.10.5.12.

If the PEAK WORKING VOLTAGE does not exceed 71 V, there is no dimensional or constructional
requirement.

If the PEAK WORKING VOLTAGE exceeds 71V,

— for BASIC INSULATION that is not under mechanical stress, there is no dimensional or
constructional requirement;

— SUPPLEMENTARY INSULATION or REINFORCED INSULATION shall either
e have a thickness of at least 0,4 mm, provided by single layer; or
e comply with 2.10.5.6.

2.10.6 Construction of printed boards

NOTE 2.10.6 also applies to the windings of a planar transformer and a ceramic transformer.

2.10.6.1 Uncoated printed boards
The insulation between conductors on the outer surfaces of an uncoated printed board shall

comply with the minimum CLEARANCE requirements of 2.10.3 (or Annex G) and the minimum
CREEPAGE DISTANCE requirements of 2.10.4.

Compliance is checked by inspection and measurement.
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2.10.6.2 Coated printed boards

For printed boards whose outer surfaces are to be coated with a suitable coating material, the\

following requirements apply to conductive parts before they are coated: 0(’(\

— the minimum separation distances of Table 2Q shall be met; and

— manufacturing is subjected to a quality control programme that prov* Sgaast the same
level of assurance as the example given in Clause R.1 of Anne INSULATION and

REINFORCED INSULATION shall pass ROUTINE TESTS for electy

One or both conductive parts and at least 80 % of tﬁ\&ves over the surface between the
conductive parts shall be coated.

The coating process, the coating {:&S and the base material shall be such that uniform
quality is assured and the s @) istances under consideration are effectively protected.

The minimum CLEARANCES of 2.10.3 (or Annex G) and the minimum CREEPAGE DISTANCES of
2.10.4 apply

— if the above conditions are not met;
— between any two uncoated conductive parts; and

— over the outside of the coating.

Compliance is checked by inspection and measurement, taking Figure F.11 into account, and
by the tests of 2.10.8.
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Table 2Q — Minimum separation distances for coated printed boards

PEAK WORKING VOLTAGE \
BASIC INSULATION or REINFORCED INSULATION
up to and including SUPPLEMENTARY INSULATION 0(.(\
V peak mm mm 6 ‘C’
1
71° 0,025 Aa\b&
89° 0,04 . 9:\5 0,08
113° 0,063 AY‘\‘\\ 0,125
141° Q ‘\‘ ‘\J 0,2
177° NN 0,32
227° . "\\\‘ 0,25 0,5
283 ° \ 0,4 0.8
354° Y“\‘ 0,56 1,12
455 ° 0,75 1,5
570 1,0 2,0
710 1,3 2,6
895 1,8 3,6
1135 2,4 3,8
1450 2,8 4,0
1770 3,4 4,2
2 260 4,1 4,6
2 830 5,0 5,0
3 540 6,3 6,3
4 520 8,2 8,2
5 660 10,0 10,0
7 070 13,0 13,0
8910 16,0 16,0
11 310 20,0 20,0
14 140 26,0 26,0
17 700 33,0 33,0
22 600 43,0 43,0
28 300 55,0 55,0
35400 70,0 70,0
45 200 86,0 86,0
Linear interpolation may be used between the nearest two points, the calculated minimum
separation distance being rounded up to the next higher specified increment, or the value in the
next row below, whichever is lower. For values:
- not exceeding 0,5 mm, the specified increment is 0,01 mm; and
- for those exceeding 0,5 mm, the specified increment is 0,1 mm.
@  The test of 2.10.8 is not required.

2.10.6.3 Insulation between conductors on the same inner surface of a printed board

On an inner surface of a multi-layer printed board (see Figure F.16), the path between any
two conductors shall comply with the requirements for a cemented joint in 2.10.5.5
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2.10.6.4 Insulation between conductors on different surfaces of a printed board

SUPPLEMENTARY INSULATION or REINFORCED INSULATION between conductive parts on different
surfaces in double-sided single-layer printed boards, multi-layer printed boards and m

core printed boards, shall either: CJ
— conform with one of the specifications and pass the relevant teqw%

— have a minimum thickness of 0,4 mm; or

ASIC INSULATION.

There is no corresponding requirement for FUNCTIONALy INS\U(\@N

Compliance is checked by inspection and m t and by tests where required.

Table R\-\

SpecmcatloX\Xvsugtlon TYPE TESTS ° ROUTINE TESTS

for electric strength °

lation in printed boards

Two layers of sheet insulating material No Yes
including pre- preg

Three or more layers of sheet insulating No No
material including pre-preg °

An insulation system with ceramic coating over a metallic No Yes
substrate, cured at > 500 °C

An insulation system, with two or more coatings other Yes Yes
than ceramic over a metallic substrate, cured at < 500 °C

NOTE 1 Pre-preg is the term used for a layer of glass cloth impregnated with a partially cured resin.

NOTE 2 For definition of ceramic, see IEV 212-05-24.

a  Thermal conditioning of 2.10.8.2 followed by the electric strength test of 5.2.2.

b Layers are counted before curing.

¢ Electric strength testing is conducted on the finished printed board.

2.10.7 Component external terminations

It is permitted to use coatings over external terminations of components to increase effective
CLEARANCES and CREEPAGE DISTANCES (see Figure F.10). The minimum separation distances
of Table 2Q apply to the component before coating, and the coating shall meet all the
requirements of 2.10.6.2, including quality control provisions.

The mechanical arrangement and rigidity of the terminations shall be adequate to ensure that,
during normal handling, assembly into equipment and subsequent use, the terminations will
not be subject to deformation that would crack the coating or reduce the separation distances
between conductive parts below the values in Table 2Q (see 2.10.6.2).

Compliance is checked by inspection taking into account Figure F.10 and by applying the
sequence of tests covered by 2.10.8.1, 2.10.8.2 and 2.10.8.3. These tests are conducted on a
completed assembly including the component(s).

Also, the abrasion resistance test of 2.10.8.4 is conducted on a specially prepared sample
printed board as described for sample 3 in 2.10.8.1, except that the separation between the
conductive parts shall be representative of the minimum separations and maximum potential
gradients used in the assembly.
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2.10.8 Tests on coated printed boards and coated components

2.10.8.1 Sample preparation and preliminary inspection

Three sample printed boards (or, for coated components in 2.10.7, two componentsg@w
board) identified as samples 1, 2 and 3 are required. It is permitted to use %{h actual

boards or specially produced samples with representative coating and mirg parations.
Each sample board shall be representative of the minimum separaf d, and coated.
Each sample is subjected to the full sequence of manufact@y rocesses, including

soldering and cleaning, to which it is normally subjected dtﬁﬁg ent assembly.

When visually inspected, the boards shall sh ncsg idence of pinholes or bubbles in the
coating or breakthrough of conductive trac, fers.

2.10.8.2 Thermal condltlo * \\
Sample 1 (see 2.10.8.1) /XAXT/ected to the thermal cycling sequence of 2.10.9.

Sample 2 is aged in a full draught oven at a temperature and for a time duration chosen from
the graph of Figure 2J using the temperature index line that corresponds to the maximum
operating temperature of the coated board. The temperature of the oven is maintained at the
specified temperature + 2 °C. The temperature used to determine the temperature index line
is the highest temperature on the board where safety is involved.

When using Figure 2J, interpolation is permitted between the nearest two temperature index
lines.
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Temperature index lines
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Figure 2J — Thermal ageing time

2.10.8.3 Electric strength test
Samples 1 and 2 (see 2.10.8.1) are then subjected to the humidity conditioning of 2.9.2 and

shall withstand the relevant electric strength test of 5.2.2 between conductors.

2.10.8.4 Abrasion resistance test
Sample 3 (see 2.10.8.1) is subjected to the following test.

Scratches are made across five pairs of conducting parts and the intervening separations at
points where the separations will be subject to the maximum potential gradient during the

tests.
The scratches are made by means of a hardened steel pin, the end of which has the form of a

cone having a tip angle of 40° its tip being rounded and polished, with a radius of

0,25 mm = 0,02 mm.
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Scratches are made by drawing the pin along the surface in a plane perpendicular to the
conductor edges at a speed of 20 mm/s £+ 5 mm/s as shown in Figure 2K. The pin is so loaded
that the force exerted along its axis is 10 N £ 0,6 N. The scratches shall be at least 5 mm
apart and at least 5 mm from the edge of the specimen. (.(\\

After this test, the coating layer shall neither have loosened nor have been %e@ and it
shall withstand an electric strength test as specified in 5.2.2 between co é n the case
of metal core printed boards, the substrate is one of the conductors. a‘\rs

Direction of movement
of pin

Specimen under test

IEC 1552/05

NOTE The pinis in the plane ABCD which is perpendicular to the specimen under test.

Figure 2K — Abrasion resistance test for coating layers

2.10.9 Thermal cycling

The following thermal cycling sequence is used if required by 2.10.8.2, 2.10.10 or 2.10.11.

A sample of a component or subassembly is subjected to the following sequence of tests. For
transformers, magnetic couplers and similar devices, if insulation is relied upon for safety, a
voltage of 500 V r.m.s. at a frequency of 50 Hz or 60 Hz is applied between windings, and
also between windings and other conductive parts during the following thermal cycling.

The sample is subjected ten times to the following sequence of thermal cycling:

68 h at T;+£2°C;

1 h at 25°C+2°C;

2 h at 0°C+2°C;

not less than 1 h at 25°C+2°C.

T,=To+Tph,— Tomp + 10 K, measured in accordance with 1.4.5 and, where relevant, 1.4.13,
or 85 °C, whichever is the higher. However, the 10 K margin is not added if the temperature is
measured by an embedded thermocouple or by the resistance method.
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T, is the temperature of the parts measured during the test of 4.5.2.
The significance of T,,, and T,,,, are as given in 1.4.12.1.

The period of time taken for the transition from one temperature to another is not SPW\
but the transition is permitted to be gradual.

eSS

There shall be no evidence of insulation breakdown during this conditioni
2.10.10 Test for Pollution Degree 1 environment and for i s compound

This test is conducted when it is required to verify thon Degree 1 environment [when
using Table 2N, 2.10.5.5 b) or Table G.2] or wheryr ed by 2.10.5.3 or 2.10.12.
.

NOTE It is not required to pass this test in¢o ith Tables 2K, 2L and 2M, where the requirements for

Pollution Degree 1 are the same as for Pouu i

A sample is subjected toyl &@na/ cycling sequence of 2.10.9. The sample is permitted to
cool to room temperature S Ythen subjected to the humidity conditioning of 2.9.2, followed
immediately by the electric strength tests of 5.2.2.

For other than printed boards, compliance is checked by inspection of the cross-sectional
area, and there shall be no visible voids, gaps or cracks in the insulating material.

In the case of insulation between conductors on the same inner surface of printed boards and
the insulation between conductors on different surfaces of multilayer printed boards,
compliance is checked by external visual inspection. There shall be no delamination which
affects the pollution degree.

2.10.11 Tests for semiconductor devices and for cemented joints

If required by 2.10.5.4 or 2.10.5.5 c), three samples are subjected to the thermal cycling
sequence of 2.10.9. Before testing a cemented joint, any winding of solvent-based enamelled
wire used in the component is replaced by metal foil or by a few turns of bare wire, placed
close to the cemented joint.

The three samples are then tested as follows:

— one of the samples is subjected to the relevant electric strength test of 5.2.2, immediately
after the last period at T, °C during thermal cycling, except that the test voltage is
multiplied by 1,6;

— the other samples are subjected to the relevant electric strength test of 5.2.2 after the
humidity conditioning of 2.9.2, except that the test voltage is multiplied by 1,6.

Compliance is checked by inspection and measurement.

Except for cemented joints on the same inner surface of a printed board, compliance is
checked by inspection of the cross-sectional area, and there shall be no visible voids, gaps or
cracks in the insulating material.

In the case of insulation between conductors on the same inner surface of printed boards and
the insulation between conductors on different surfaces of multilayer boards, compliance is
checked by measurement and external visual inspection. There shall be no delamination. &l

2.10.12 Enclosed and sealed parts

For components or subassemblies that are adequately enclosed by enveloping or hermetic
sealing to prevent ingress of dirt and moisture, the values for Pollution Degree 1 apply to
internal CLEARANCES and CREEPAGE DISTANCES.

NOTE Some examples of such construction include parts in boxes that are hermetically sealed by adhesive or
otherwise, and parts enveloped in a dip coat.

Compliance is checked by inspection from the outside, measurement and, if necessary, by
test. A component or subassembly is considered to be adequately enclosed if a sample
passes the tests of 2.10.10.
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3 Wiring, connections and supply

3.1 General 0(’(\\
3.1.1 Current rating and overcurrent protection ‘CJ

The cross-sectional area of internal wires and INTERCONNECTING CABLES\S %b%adequate for
the current they are intended to carry when the equipment is o urnder NORMAL LOAD
such that the maximum permitted temperature of conducgor(j{aa‘t is not exceeded.

All internal wiring (including busbars) and INTERCPN TING CABLES used in the distribution of

PRIMARY CIRCUIT power shall be protected # overcurrent and short-circuit by suitably
rated protective devices.

.

Wiring not directly invol g&@ “distribution path does not require protection if it can be
shown that creation of ha is'unlikely (for example, indicating circuits).

NOTE 1 Devices for overload protection of components may also provide protection of associated wiring.

NOTE 2 Internal circuits connected to a MAINS SUPPLY may require individual protection depending on reduced
wire size and length of conductors.

Compliance is checked by inspection and, as appropriate, by the tests of 4.5.2 and 4.5.3.

3.1.2 Protection against mechanical damage

Wireways shall be smooth and free from sharp edges. Wires shall be protected so that they
do not come into contact with burrs, cooling fins, moving parts, etc., which could cause
damage to the insulation of conductors. Holes in metal, through which insulated wires pass,
shall have smooth well-rounded surfaces or shall be provided with bushings.

It is permitted for wires to be in close contact with wire wrapping posts and the like if any
breakdown of insulation will not create a hazard, or if adequate mechanical protection is
provided by the insulation system.

Compliance is checked by inspection.

3.1.3 Securing of internal wiring

Internal wiring shall be routed, supported, clamped or secured in a manner that reduces the
likelihood of:

— excessive strain on wire and on terminal connections; and
— loosening of terminal connections; and

— damage of conductor insulation.

Compliance is checked by inspection.
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3.1.4 Insulation of conductors

Except as covered in 2.1.1.3 b), insulation of individual conductors of internal wiring shall fulfil
the requirements of 2.10.5 and be capable of withstanding the applicable electric strength
specified in 5.2.2. CJ

Where a power supply cord, whose insulating properties comply with t % e cord types
of 3.2.5, is used inside the equipment, either as an extension of | power supply
cord or as an independent cable, the sheath of the power d is considered to be

adequate SUPPLEMENTARY INSULATION for the purpose g 3\(\

NOTE Requirements regarding colours of insulation are i

Compliance is checked by /nspect/ / at/on of test data showing that the insulation
withstands the relevant test volta

If such applicable test d é available, compliance is checked by applying the electric
strength test using a sample of approximately 1 m in length and by applying the relevant test
voltage as follows:

— for insulation of a conductor: by the voltage test method given in Clause 3 of IEC 60885-1,
using the relevant test voltage in 5.2.2 in this standard for the grade of insulation under
consideration; and

— for SUPPLEMENTARY INSULATION (for example, sleeving around a group of conductors):
between a conductor inserted into the sleeve and metal foil wrapped tightly round the
sleeve for a length of at least 100 mm.

3.1.5 Beads and ceramic insulators
Beads and similar ceramic insulators on conductors shall:

— be so fixed or supported that they cannot change their position in such a way that a
hazard would be created; and

— not rest on sharp edges or sharp corners.
If beads are located inside flexible metal conduits, they shall be contained within an insulating

sleeve, unless the conduit is mounted or secured in such a way that movement in normal use
would not create a hazard.

Compliance is checked by inspection and, where necessary, by the following test.

A force of 10 N is applied to the insulators or to the conduit. The resulting movement, if any,
shall not create a hazard in the meaning of this standard.

3.1.6 Screws for electrical contact pressure

Where electrical contact pressure is required, a screw shall engage at least two complete
threads into a metal plate, a metal nut or a metal insert.

Screws of insulating material shall not be used where electrical connections, including
protective earthing, are involved, or where their replacement by metal screws could impair
SUPPLEMENTARY INSULATION Or REINFORCED INSULATION.
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Where screws of insulating material contribute to other safety aspects, they shall be engaged
by at least two complete threads.

NOTE See also 2.6.5.7 for screws used for protective earthing continuity. ((\\

Compliance is checked by inspection. 6

Electrical connections, including those for protective earih Qns (see 2.6), shall be so
designed that contact pressure is not transmitted thr ating material unless there is
sufficient resilience in the metallic parts to n@ e for any possible shrinkage or
distortion of the insulating material.

3.1.7 Insulating materials in electrical connections

Compliance is checked by /ns%e‘ br\\

3.1.8 Self-tapping andgced thread screws

Spaced thread (sheet metal) screws shall not be used for the connection of current-carrying
parts, unless they clamp these parts directly in contact with each other and are provided with
a suitable means of locking.

Self-tapping (thread-cutting or thread-forming) screws shall not be used for the electrical
connection of current-carrying parts, unless they generate a full form standard machine screw
thread. Moreover, such screws shall not be used if they are operated by the USER or installer
unless the thread is formed by a swaging action.

NOTE See also 2.6.5.7 for screws used for protective earthing continuity.

Compliance is checked by inspection.

3.1.9 Termination of conductors

Conductors shall be provided with a means (for example, barriers or fixing), or be so
terminated, that they and their terminators (for example, ring terminals and flat quick-connect
terminals) cannot, in normal use, become so displaced that CLEARANCES or CREEPAGE
DISTANCES are reduced below the values specified in 2.10 (or Annex G).

It is permitted to use soldered, welded, crimped, screwless (push-in) and similar terminations
for the connection of conductors. For soldered terminations, the conductor shall be positioned
or fixed so that reliance is not placed upon the soldering alone to maintain the conductor in
position.

In multiway plugs and sockets, and wherever shorting could otherwise occur, means shall be
provided to prevent contact between parts in SELV CIRCUITS or TNV CIRCUITS and parts at
HAZARDOUS VOLTAGE due to loosening of a terminal or breaking of a wire at a termination.

Compliance is checked by inspection, by measurement and, where necessary, by the
following test.

A force of 10 N is applied to the conductor near its termination point. The conductor shall not
break away or pivot on its terminal to the extent that CLEARANCES or CREEPAGE DISTANCES are
reduced below the values specified in 2.10 (or Annex G).
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For the purpose of assessing compliance it is assumed that:

— two independent fixings will not become loose at the same time; and

— parts fixed by means of screws or nuts provided with self-locking washers or othe @W\
of locking are not liable to become loose. 6 é

NOTE Spring washers and the like can provide satisfactory locking. \)ge

Examples of constructions regarded as meeting the requ1r me W

close-fitting tubing (for example, a heat shrink or r ve), applied over the wire and
its termination;

— conductors connected by solder/n e/d in place near to the termination,
independently of the soldered co

— conductors connected g and "hooked in" before soldering, provided that the
hole through which the r is passed is not unduly large;

— conductors connected to screw terminals, with an additional fixing near to the terminal that
clamps, in the case of stranded conductors, the insulation and not only the conductors;

— conductors connected to screw terminals and provided with terminators that are unlikely to
become free (for example, ring lugs crimped onto the conductors). The pivoting of such
terminators is considered;

— short rigid conductors that remain in position when the terminal screw is loosened.

3.1.10 Sleeving on wiring

Where sleeving is used as SUPPLEMENTARY INSULATION on internal wiring, it shall be retained
in position by positive means.

Compliance is checked by inspection.
Examples of constructions that are considered to meet the intent of this requirement include:

— sleeving that can be removed only by breaking or cutting of either the wiring or sleeving;
— sleeving that is clamped at both ends;
— heat shrinkable sleeving that tightens against the wire insulation;

— sleeving that is of such length that it will not slip.

3.2 Connection to a mains supply
3.2.1 Means of connection
3.2.1.1 Connection to an a.c. mains supply

For safe and reliable connection to an AC MAINS SUPPLY, equipment shall be provided with one
of the following:

— terminals for permanent connection to the supply;

— a NON-DETACHABLE POWER SUPPLY CORD for permanent connection to the supply, or for
connection to the supply by means of a plug;

Note deleted
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— an appliance inlet for connection of a DETACHABLE POWER SUPPLY CORD;

— a mains plug that is part of DIRECT PLUG-IN EQUIPMENT.
Compliance is checked by inspection. 0(’(\\

3.2.1.2 Connection to a d.c. mains supply

For safe and reliable connection to a DC MAINS SUPPLY, equmen t@‘\&gowded with one
of the following:

— terminals for permanent connection to the supply \(\

— a NON-DETACHABLE POWER SUPPLY COR efmanent connection to the supply, or for
connection to the supply by mea

— an appliance inlet for con a DETACHABLE POWER SUPPLY CORD.

Plugs and appliance inlet \5” not be of a type that is used for AC MAINS SUPPLIES if a hazard
could be created by their use. Plugs and appliance inlets shall be so designed that reverse
polarity connections are prevented if a hazard could be created by such connection.

It is permitted for one pole of the DC MAINS SUPPLY to be connected both to an equipment
mains input terminal and to the main protective earthing terminal of the equipment, if any,
provided the equipment installation instructions detail the proper earthing for the system.

Compliance is checked by inspection.

3.2.2 Multiple supply connections

If equipment is provided with more than one supply connection (for example, with different
voltages or frequencies or as backup power), the design shall be such that all of the following
conditions are met:

— separate means of connection are provided for different circuits; and

— supply plug connections, if any, are not interchangeable if a hazard could be created by
incorrect plugging; and

— bare parts of an ELV CIRCUIT or parts at HAZARDOUS VOLTAGES, such as plug contacts, are
not accessible to an OPERATOR when one or more connectors are disconnected.

Compliance is checked by inspection and for accessibility, where necessary, by a test with the
test finger, Figure 2A (see 2.1.1.1).

3.2.3 Permanently connected equipment
PERMANENTLY CONNECTED EQUIPMENT shall be provided with either:

— a set of terminals as specified in 3.3; or

— a NON-DETACHABLE POWER SUPPLY CORD.
PERMANENTLY CONNECTED EQUIPMENT having a set of terminals shall:

— permit the connection of the supply wires after the equipment has been fixed to its
support; and
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— be provided with cable entries, conduit entries, knock-outs or glands, which allow
connection of the appropriate types of cables or conduits.

For equipment having a RATED CURRENT not exceeding 16 A, the cable entries shall \
suitable for cables and conduits having an overall diameter as shown in Table 3A. GO

Conduit and cable entries and knock-outs for supply connections shall @%eéigned or
located that the introduction of the conduit and cable does not affe \Q} tection against
electric shock, or reduce CLEARANCES and CREEPAGE DISTANCES @ he values specified
in 2.10 (or Annex G). -

Compliance is checked by inspection, W,‘- ;allation test and by measurement.

.

Wil

Table 3A - Sizes of ctk‘ ahd conduits for equipment having
dktrrent not exceeding 16 A

Number of conductors, Overall diameter
including the mm
PROTECTIVE EARTHING CONDUCTOR
where provided Cable Conduit
2 13,0 16,0 Text deleted
8 14.0 16,0 [O) Text deleted (€]
4 14,5 20,0 [©) Text deleted ]
5 18,5 20,0 [© Text deleted €1
Note deleted

Text deleted

3.2.4 Appliance inlets
Appliance inlets shall meet all of the following:

— be so located or enclosed that parts at HAZARDOUS VOLTAGE are not accessible during
insertion or removal of the connector (appliance inlets complying with IEC 60309 or with
IEC 60320 are considered to comply with this requirement); and

— be so located that the connector can be inserted without difficulty; and

— be so located that, after insertion of the connector, the equipment is not supported by the
connector for any position of normal use on a flat surface.

Compliance is checked by inspection and, for accessibility, by means of the test finger,
Figure 2A (see 2.1.1.1).

Note deleted
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3.2.5 Power supply cords

3.2.5.1 AC power supply cords

P2 A MAINS suPPLY cord shall be of the sheathed type and comply with the follg @(Q\
appropriate: é

— if rubber sheathed, be of synthetic rubber and not lighter than %ough rubber-
sheathed flexible cord according to IEC 60245-1 (deS|gnat|on
— if PVC sheathed:
e for equipment provided with a NON—DETACHAB@&?SUPPLY CORD and having a mass
not exceeding 3 kg, be not lighter thag §dh{¥PVC sheathed flexible cord according to
IEC 60227-1:2007 ( deS|gnat|o 6 2);

e for equipment prowde -DETACHABLE POWER SUPPLY CORD and having a mass
exceeding 3 kg, b, than ordinary PVC sheathed flexible cord according to
IEC 60227-1:2007 t|on 60227 IEC 53);

NOTE 1 There is no limit on the mass of the equipment if the equipment is intended for use with a
DETACHABLE POWER SUPPLY CORD.

e for equipment provided with a DETACHABLE POWER SUPPLY CORD, be not lighter than
light PVC sheathed flexible cord according to IEC 60227-1:2007 (designation 60227
IEC 52);

e for screened cords of MOVEABLE EQUIPMENT, the flexing test of 3.1 of
IEC 60227-2:1997;

NOTE 2 Although screened cords are not covered in the scope of IEC 60227-2, the relevant flexing tests
of IEC 60227-2 are used.

— other types of cords may be used if they have similar or better electro-mechanical and fire
safety properties as above.

NOTE 3 Where national or regional standards exist, they can be used to show compliance with the above
paragraph.

For equipment required to have protective earthing, a PROTECTIVE EARTHING CONDUCTOR shall
be included in the MAINS SUPPLY cord.

A MAINS SUPPLY cord shall have conductors with a cross-sectional area not less than those
specified in Table 3B.

Compliance is checked by inspection. For screened cords, damage to the screen is
acceptable provided that:

— during the flexing test the screen does not make contact with any conductor, and

— after the flexing test, the sample withstands the appropriate electric strength test between
the screen and all other conductors.

NOTE Z1 The harmonised code designations corresponding to the IEC cord types are given in Annex ZD.
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Table 3B — Sizes of conductors

Minimum conductor sizes \
RATED CURRENT of equipment Nominal AWG or kcmil vl\
A cross-sectional area [cross-sectiopal GD

mm?2 4\ \Qe?z
Up to and including ...... 6 0,752 g [0,8]
Over 6 up to and including 10 (0,75) '&(\a 16 [1,3]
Over 10 up to and including 16 (1,0) G 1) 16 [1,3]
Over 16 up to and including 25 12 [3]
Over 25 up to and including \\ 4 10 [5]
Over 32 up to and including \'Q \ 6 8 [8]
Over 40 up to and |nc|ud|ngX§» 10 6 [13]
Over 63 up to and including 80 16 4 [21]
Over 80 up to and including 100 25 2 [33]
Over 100 up to and including 125 35 1 [42]
Over 125 up to and including 160 50 0 [53]
Over 160 up to and including 190 70 000 [85]
Over 190 up to and including 230 95 0000 [107]
Over 230 up to and including 260 120 250 kemil  [126]
Over 260 up to and including 300 150 300 kemil  [152]
Over 300 up to and including 340 185 400 kemil  [202]
Over 340 up to and including 400 240 500 kemil  [253]
Over 400 up to and including 460 300 600 kecmil  [304]

NOTE 1 IEC 60320 specifies acceptable combinations of appliance couplers and flexible cords, including
those covered by Footnotes a, b and c above. Text deleted

NOTE 2 AWG and kcmil sizes are provided for information only. The associated cross-sectional areas, in
square brackets, have been rounded to show significant figures only. AWG refers to the American Wire
Gage and the term "cmil" refers to circular mils where 1 cmil is the area of a circle having a diameter of
1 mil (one thousandth of an inch). These terms are commonly used to designate wire sizes in North
America.

a For RATED CURRENT up to 3 A, a nominal cross-sectional area of 0,5 mm2 is permitted Text deleted
provided that the length of the cord does not exceed 2 m.

b The value in parentheses applies to DETACHABLE POWER SUPPLY CORDS fitted with the connectors rated 10 A
in accordance with IEC 60320 (types C13, C15, C15A and C17) provided that the length of the cord does
not exceed 2 m.

¢ The value in parentheses applies to DETACHABLE POWER SUPPLY CORDS fitted with the connectors rated 16 A
in accordance with IEC 60320 (types C19, C21 and C23) provided that the length of the cord does not
exceed 2 m.

3.2.5.2 DC power supply cords

A power supply cord for connection to the DC MAINS SUPPLY shall be suitable for the voltage,
current and the physical abuses it is likely to encounter.

Compliance is checked by inspection.
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3.2.6 Cord anchorages and strain relief

For equipment with a NON-DETACHABLE POWER SUPPLY CORD, a cord anchorage shall be\

supplied such that (’(\
Q)
G

— the connecting points of the cord conductors are relieved from strain, and 66

— the outer covering of the cord is protected from abrasion. \)g

It shall not be possible to push the cord back into the equip p% uch an extent that the
cord or its conductors, or both, could be damaged or 'nté\(é\ ts Bf the equipment could be

displaced. G

construction shall be such that if t should slip in its anchorage, placing a strain on

For NON-DETACHABLE POWER SUPPLY C{R taining a PROTECTIVE EARTHING CONDUCTOR, the
conductors, the PROTECTIVE ONDUCTOR will be the last to take the strain.

The cord anchorage shall either be made of insulating material or have a lining of insulating
material complying with the requirements for SUPPLEMENTARY INSULATION. However, where the
cord anchorage is a bushing that includes the electrical connection to the screen of a
screened power cord, this requirement shall not apply. The construction of the cord
anchorage shall be such that:

— cord replacement does not impair the safety of the equipment; and
— for ordinary replacement cords, it is clear how relief from strain is to be obtained; and

— the cord is not clamped by a screw that bears directly on the cord, unless the cord
anchorage, including the screw, is made of insulating material and the screw is of
comparable size to the diameter of the cord being clamped; and

— methods such as tying the cord into a knot or tying the cord with string are not used; and

— the cord cannot rotate in relation to the BoDY of the equipment to such an extent that
mechanical strain is imposed on the electrical connections.

Compliance is checked by inspection and by applying the following tests that are made with
the type of power supply cord supplied with the equipment.

The cord is subjected to a steady pull of the value shown in Table 3C, applied in the most
unfavourable direction. The test is conducted 25 times, each time for a duration of 1 s.

During the tests, the power supply cord shall not be damaged. This is checked by visual
inspection, and by an electric strength test between the power cord conductors and
accessible conductive parts, at the test voltage appropriate for REINFORCED INSULATION.

After the tests, the power supply cord shall not have been longitudinally displaced by more
than 2 mm nor shall there be appreciable strain at the connections, and CLEARANCES and
CREEPAGE DISTANCES shall not be reduced below the values specified in 2.10 (or Annex G).
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Table 3C - Physical tests on power supply cords

Mass (M) of the equipment Pull \
kg N (:S(‘:\
Up to and including 1 30 66 ‘G
Over 1 up to and including 4 60 \)(3

Over 4 100

R

3.2.7 Protection against mechanical da

Power supply cords shall not be ¢ o sharp points or cutting edges within or on the
surface of the equipment, orﬁ@' t opening or inlet bushing.

The overall sheath of a” NON-DETACHABLE POWER SUPPLY CORD shall continue into the
equipment through any inlet bushing or cord guard and shall extend by at least half the cord
diameter beyond the clamp of the cord anchorage.

Inlet bushings, where used, shall

— be reliably fixed, and

— not be removable without the use of a ToOL.

A metallic inlet bushing shall not be used in a non-metallic ENCLOSURE.

An inlet bushing or cord guard secured to a conductive part that is not protectively earthed
shall meet the requirements for SUPPLEMENTARY INSULATION.

Compliance is checked by inspection and measurement.

3.2.8 Cord guards

A cord guard shall be provided at the power supply cord inlet opening of equipment that has a
NON-DETACHABLE POWER SUPPLY CORD, and which is HAND-HELD EQUIPMENT or is intended to be
moved while in operation. Alternatively, the inlet or bushing shall be provided with a smoothly
rounded bell-mouthed opening having a radius of curvature equal to at least 150 % of the
overall diameter of the cord with the largest cross-sectional area to be connected.

Cord guards shall

— be so designed as to protect the cord against excessive bending where it enters the
equipment,

— be of insulating material,
— be fixed in a reliable manner, and

— project outside the equipment beyond the inlet opening for a distance of at least five times
the overall diameter or, for flat cords, at least five times the major overall cross-sectional
dimension of the cord.

Compliance is checked by inspection, by measurement and, where necessary, by the
following test with the cord as delivered with the equipment.
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The equipment is so placed that the axis of the cord guard, where the cord leaves it, projects
at an angle of 45° when the cord is free from stress. A mass equal to 10 xD2 g is then
attached to the free end of the cord, where D is the overall diameter of, or for flat cords, th \
minor overall dimension of the cord, in millimetres. 0(6

If the cord guard is of temperature-sensitive material, the test is made at 23 °(€%C.

Flat cords are bent in the plane of least resistance. g \)
-
Immediately after the mass has been attached, t \anf' curvature of the cord shall
nowhere be less than 1,5 D.
.
3.2.9 Supply wiring space

A\ d
The supply wiring space p %Tde, or as part of, the equipment for permanent connection or
for connection of an ordinam -DETACHABLE POWER SUPPLY CORD shall be designed:

to allow the conductors to be introduced and connected easily; and

so that the uninsulated end of a conductor is unlikely to become free from its terminal, or,
should it do so, cannot come into contact with:

e an accessible conductive part that is not protectively earthed; or

e an accessible conductive part of HAND-HELD EQUIPMENT; and
— to permit checking before fitting the cover, if any, that the conductors are correctly
connected and positioned; and

— so that covers, if any, can be fitted without risk of damage to the supply conductors or
their insulation; and

— so that covers, if any, giving access to the terminals can be removed with a commonly
available TooL.

Compliance is checked by inspection and by an installation test with cords of the largest
cross-sectional area of the appropriate range specified in 3.3.4.

3.3 Wiring terminals for connection of external conductors
3.3.1 Wiring terminals

PERMANENTLY CONNECTED EQUIPMENT and equipment with ordinary NON-DETACHABLE POWER
SUPPLY CORDS shall be provided with terminals in which connection is made by means of
screws, nuts or equally effective devices (see also 2.6.4).

Compliance is checked by inspection.

3.3.2 Connection of non-detachable power supply cords

For equipment with special NON-DETACHABLE POWER SUPPLY CORDS, the connection of the
individual conductors to the internal wiring of the equipment shall be accomplished by any
means that will provide a reliable electrical and mechanical connection without exceeding
the permitted temperature limits while the equipment is operated under NORMAL LOAD
(see also 3.1.9).

Compliance is checked by inspection and by measuring the temperature of the connection
which shall not exceed the values of 4.5.3, Table 4B.
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3.3.3 Screw terminals

to ISO 261 or ISO 262, or a thread comparable in pitch and mechanical strength (for exa
unified threads). The screws and nuts shall not serve to fix any other component, e

they are permitted also to clamp internal conductors provided that the internal rs are
so arranged that they are unlikely to be displaced when fitting the su ctors For
protective earthing terminals and protective bonding terminals, see al 6@

Screws and nuts that clamp external MAINS SUPPLY conductors shall have a thread conform mig \

The terminals of a component (for example, a switch \r{\ath equipment are permitted
for use as terminals for external MAINS SUPPLY cond rovided that they comply with the
requirements of 3.3.

Compliance is checked by inspectig \

3.3.4 Conductor sizes @e@rmected

Terminals shall allow the connection of conductors having nominal cross-sectional areas as
shown in Table 3D.

Where heavier gauge conductors are used, the terminals shall be sized accordingly.

Compliance is checked by inspection, by measurement and by fitting cords of the smallest
and largest cross-sectional areas of the appropriate range shown in Table 3D.

Table 3D — Range of conductor sizes to be accepted by terminals

Nominal cross-sectional area
RATED CURRENT of equipment )
mm
A
Flexible cords Other cables
Up to and including 3 0,5 to 0,75 1 to 2,5
Over 3 up to and including 6 0,75 to 1 1 to 2,5
Over 6 up to and including 10 1 to 1,5 1 to 2,5
Over 10 up to and including 16 1,5 to 2,5 1,5 to 4
Text deleted
Over 16 up to and including 25 2,5 to 4 25 to 6
Over 25 up to and including 32 4 to 6 4 to 10
Over 32 up to and including 40 6 to 10 6 to 16
Over 40 up to and including 63 10 to 16 10 to 25

3.3.5 Wiring terminal sizes

Pillar, stud or screw type terminals shall comply with the minimum sizes in Table 3E.

Compliance is checked by inspection and measurement.
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Table 3E — Sizes of terminals for mains supply conductors
and protective earthing conductors @

Minimum nominal thread Area of croszs sectioo(\
diameter mm G
RATED (:'AURRENT Conduct%r size mm .
. . mm 1 ?5—
up to and including Pillar type or | Screw type ® | Pillar typeloNYScrew type °
stud type riﬂ. e

A
7

10 1 3,0 35 a:»\a 9.6
16 1,5 3,5 W&\ 9,6 12,6
25 2,5 4,0 G 5,0 12,6 19,6

’
.

32 4 5,0 12,6 19,6
40 6 . \\ 5,0 5,0 19,6 19,6
63 “‘Q * 6,0 6,0 28 28
80 \(\6° 7.9 7.9 49 49

This table is also used for the sizes of terminals for PROTECTIVE BONDING CONDUCTORS if specified in 2.6.4.2.

"Screw type" refers to a terminal that clamps the conductor under the head of a screw, with or without a
washer.

As an alternative to the requirements of this table, the protective earthing conductor may be attached to
special connectors, or suitable clamping means (for example, an upturned spade or closed loop pressure
type; clamping unit type; saddle clamping unit type; mantle clamping unit type; etc.) that is secured by a
screw and nut mechanism to the metal chassis of the equipment. The sum of the cross-sectional areas of the
screw and the nut shall not be less than three times the cross-sectional area of the conductor size in
Table 2D or Table 3B as applicable. The terminals shall comply with IEC 60998-1 and IEC 60999-1 or
IEC 60999-2.

3.3.6 Wiring terminal design

Wiring terminals shall be so designed that they clamp the conductor between metal surfaces
with sufficient contact pressure and without damage to the conductor.

Terminals shall be so designed or located that the conductor cannot slip out when the
clamping screws or nuts are tightened.

Terminals shall be provided with appropriate fixing hardware for the conductors (for example,
nuts and washers).

Terminals shall be so fixed that, when the means of clamping the conductor is tightened or
loosened, all of the following apply:

— the terminal itself does not work loose;
— internal wiring is not subjected to stress; and

— CLEARANCES and CREEPAGE DISTANCES are not reduced below the values specified in 2.10
(or Annex G).

Compliance is checked by inspection and measurement.

3.3.7 Grouping of wiring terminals

For ordinary NON-DETACHABLE POWER SUPPLY CORDS and for PERMANENTLY CONNECTED
EQUIPMENT, all associated AC MAINS SUPPLY terminals shall be located in proximity to each
other and to the main protective earthing terminal, if any.

For ordinary NON-DETACHABLE POWER SUPPLY CORDS and for PERMANENTLY CONNECTED
EQUIPMENT, all associated DC MAINS SUPPLY terminals shall be located in proximity to each
other. They need not be located in proximity to the main protective earthing terminal, if any,
provided the installation instructions detail the proper earthing of the system.

Compliance is checked by inspection.
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3.3.8 Stranded wire

The end of a stranded conductor shall not be consolidated by soft soldering at places where\
the conductor is subject to contact pressure unless the method of clamping is designed S
to reduce the likelihood of a bad contact due to cold flow of the solder. CJ

.
Spring terminals that compensate for the cold flow are deemed to satisf“%@lnrement.

Preventing the clamping screws from rotating is not consldereﬁv@adéquate.

Terminals shall be located, guarded or insula CG \hat, should a strand of a flexible
conductor escape when the conductor is fi hrere is no likelihood of accidental contact
between such a strand and \

.

\

— accessible conductive paﬁ@
— unearthed conductiv arts separated from accessible conductive parts by

SUPPLEMENTARY INSULATION only.

Compliance is checked by inspection and, unless a special cord is prepared in such a way as
to prevent the escape of strands, by the following test.

A piece of insulation approximately 8 mm long is removed from the end of a flexible conductor
having the appropriate nominal cross-sectional area. One wire of the stranded conductor is
left free and the other wires are fully inserted into, and clamped in the terminal.

Without tearing the insulation back, the free wire is bent in every possible direction, but
without making sharp bends around the guard.

If the conductor is at HAZARDOUS VOLTAGE, the free wire shall not touch any conductive part
that is accessible or is connected to an accessible conductive part or, in the case of DOUBLE
INSULATED equipment, any conductive part that is separated from accessible conductive parts
by SUPPLEMENTARY INSULATION only.

If the conductor is connected to an earthing terminal, the free wire shall not touch any part at
HAZARDOUS VOLTAGE.

34 Disconnection from the mains supply
3.4.1 General requirement

A disconnect device or devices shall be provided to disconnect the equipment from the MAINS
SUPPLY for servicing.

NOTE |Instructions may be provided to allow servicing parts of the equipment with or without opening the
disconnect device.

Compliance is checked by inspection.

3.4.2 Disconnect devices

For equipment intended to be powered from an AC MAINS SUPPLY that is Overvoltage
Category I, Overvoltage Category Il or Overvoltage Category Ill, or from a DC MAINS SUPPLY
that is at a HAZARDOUS VOLTAGE, a disconnect device shall have a contact separation of at
least 3 mm. For an AC MAINS SUPPLY that is Overvoltage Category IV, refer to IEC 60947-1.
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For equipment intended to be powered from a DC MAINS SUPPLY that is not at a HAZARDOUS
VOLTAGE, a disconnect device shall have a contact separation at least equal to the minimum
CLEARANCE for BASIC INSULATION.

NOTE For a DC MAINS SUPPLY, additional measures may be necessary to prevent arcing in the disconn
depending on the circuit. C

If a disconnect device is incorporated in the equipment, it shall be co%@as closely as
practicable to the incoming supply.

Functional switches are permitted as disconnect dew ed that they comply with all
the requirements for disconnect devices. How vg se requirements do not apply to
functional switches where other means of isgl provided.

are permitted:

The following types of dlsconneQ e\\:
— the MAINS SUPPLY pIug‘Q\\h

— a MAINS SUPPLY plug that is part of DIRECT PLUG-IN EQUIPMENT;

ower supply cord;

— an appliance coupler;
— an isolating switch;
— a circuit-breaker;

— for a DC MAINS SUPPLY that is not at a HAZARDOUS VOLTAGE, a removable fuse, provided that
it is accessible only to a SERVICE PERSON;

— any equivalent device.

Compliance is checked by inspection.

3.4.3 Permanently connected equipment

For PERMANENTLY CONNECTED EQUIPMENT, the disconnect device shall be incorporated in the
equipment, unless the equipment is accompanied by installation instructions in accordance
with 1.7.2.1, stating that an appropriate disconnect device shall be provided external to the
equipment.

NOTE External disconnect devices will not necessarily be supplied with the equipment.

Compliance is checked by inspection.

3.4.4 Parts which remain energized

Parts on the supply side of a disconnect device in the equipment which remain energized
when the disconnect device is switched off shall be guarded so as to reduce the likelihood of
accidental contact by a SERVICE PERSON.

Compliance is checked by inspection.

3.4.5 Switches in flexible cords

Isolating switches shall not be fitted in flexible cords.

Compliance is checked by inspection.
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3.4.6 Number of poles - single-phase and d.c. equipment

A disconnect device, if provided in or as part of the equipment, shall disconnect both poles\
simultaneously, except that

— if it is possible to rely on the identification of the earthed conductor |n IQMAINS
SUPPLY, or an earthed neutral in an AC MAINS SUPPLY, it is permitted ¢ mgle—pole
disconnect device that disconnects the unearthed (line) conductor 6’ Q

du

— if it is not possible to rely on the identification of the ea ctor in the DC MAINS
SUPPLY, or an earthed neutral in an AC MAINS SUPPLYs €\ e €quipment is not provided
with a two-pole disconnect device, the installatio tions shall specify that a two-pole
disconnect device is to be provided externgl equment

isconnect device is required (because identification of an

s8ible) are:

NOTE Some examples of cases where a t
earthed conductor in the MAINS SUPPLY

— on equipment supplied fro r system

— on PLUGGABLE EQUIPMENT I|ed through a reversible appliance coupler or a reversible plug (unless the
appliance coupler or plug |tse|f is used as the disconnect device);

— on equipment supplied from a socket-outlet with unidentified or indeterminate polarity.

Compliance is checked by inspection.

3.4.7 Number of poles — three-phase equipment

For three-phase equipment, the disconnect device shall disconnect simultaneously all line
conductors of the AC MAINS SUPPLY.

For equipment requiring a neutral connection to an IT power distribution system, the
disconnect device shall be a four-pole device and shall disconnect all line conductors and the
neutral conductor. If this four-pole device is not provided in the equipment, the installation
instructions shall specify the need for the provision of the device external to the equipment.

If a disconnect device interrupts the neutral conductor, it shall simultaneously interrupt all line
conductors.

Compliance is checked by inspection.

3.4.8 Switches as disconnect devices

Where the disconnect device is a switch incorporated in the equipment, its "ON" and "OFF"
positions shall be marked in accordance with 1.7.8.

Compliance is checked by inspection.

3.4.9 Plugs as disconnect devices

Where a plug on the power supply cord is used as the disconnect device, the installation
instructions shall comply with 1.7.2.1.

Compliance is checked by inspection.
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3.4.10 Interconnected equipment

Where a group of units having individual supply connections is interconnected in such a wa \

that it is possible for HAZARDOUS VOLTAGE or HAZARDOUS ENERGY LEVELS to be transmiyd

between units, a disconnect device shall be provided to disconnect hazardous partshke)Mtd

be contacted while the unit under consideration is being serviced, unless ﬁ ts are
e

guarded and marked with appropriate warning labels. In addition a promi | shall be
provided on each unit giving adequate instructions for the removal o%' power from the
unit. . a’g
Compliance is checked by inspection. GK\\(\

.
3.4.11  Multiple power sources
Where a unit receives power " sre than one source (for example, different voltages or

frequencies or as backuw , there shall be a prominent marking at each disconnect
device giving adequate ins¥r8ctions for the removal of all power from the unit.

If the disconnect device is not in the equipment, the marking shall be on the equipment and
located close to the MAINS input terminals.

Compliance is checked by inspection.

3.5 Interconnection of equipment
3.5.1 General requirements

Where an equipment is intended to be electrically connected to another equipment, to an
accessory or to a TELECOMMUNICATION NETWORK, interconnection circuits shall be selected to
provide continued conformance to the requirements of 2.2 for SELV CIRCUITS, and with the
requirements of 2.3 for TNV CIRCUITS, after making connections.

NOTE 1 This is normally achieved by connecting SELV CIRCUITS to SELV CIRCUITS, and TNV CIRCUITS to TNV
CIRCUITS.

Additionally, SELV CIRCUITS of data ports for connection to other equipment or accessories
shall limit the risk of fire in the connected equipment as specified in 3.5.4.

NOTE 2 It is permitted for an INTERCONNECTING CABLE to contain more than one type of circuit (for example, SELV
CIRCUIT, LIMITED CURRENT CIRCUIT, TNV CIRCUIT, ELV CIRCUIT or HAZARDOUS VOLTAGE circuit) provided that they are
separated as required by this standard.

Compliance is checked by inspection.

3.5.2 Types of interconnection circuits
Each interconnection circuit shall be one of the following types:

— an SELV CIRCUIT or a LIMITED CURRENT CIRCUIT; or
— a TNV-1 CIRCUIT, TNV-2 CIRCUIT or TNV-3 CIRCUIT, or
— a HAZARDOUS VOLTAGE circuit.

Except as permitted in 3.5.3, interconnection circuits shall not be ELV CIRCUITS.

Compliance is checked by inspection.
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3.5.3 ELV circuits as interconnection circuits

Where additional equipment is specifically complementary to the host (first) equipment (for\
example, a collator for a copying machine) ELV CIRCUITS are permitted as interconnecif
circuits between the equipments, provided that the equipments continue to rG

requirements of this standard when connected together. .

eo
Compliance is checked by inspection. ga\)g
-

3.5.4 Data ports for additional equipment '\

QCbr accessory (for example, a scanner,

To limit the risk of fire in an additional equj{
mouse, keyboard, DVD drive, CD R joystick), SELV CIRcUITS of a data port for
connection of such equipment shallx lied by a limited power source that complies with

2.5. This requirement does WI i¥ it is known that the additional equipment complies with
4.7. \(&

NOTE It is recommended that manufacturers of accessories and their INTERCONNECTING CABLES include protection
against fault currents up to 8 A at 100 VA, the maximum available from a limited power source in compliance with
Table 2B.

Compliance is checked by inspection and, if necessary, by test.

4 Physical requirements

4.1 Stability

Under conditions of normal use, units and equipment shall not become physically unstable to
the degree that they could become a hazard to an OPERATOR or to a SERVICE PERSON.

If units are designed to be fixed together on site and not used individually, the stability of
each individual unit is exempt from the requirements of 4.1.

The requirements of 4.1 are not applicable if the installation instructions for a unit specify that
the equipment is to be secured to the building structure before operation.

Under conditions of OPERATOR use, a stabilizing means, if needed, shall be automatic in
operation when drawers, doors, etc., are opened.

During operations performed by a SERVICE PERSON, the stabilizing means, if needed, shall
either be automatic in operation, or a marking shall be provided to instruct the SERVICE
PERSON to deploy the stabilizing means.

Compliance is checked by the following tests, where relevant. Each test is conducted
separately. During the tests, containers are to contain the amount of substance within their
rated capacity producing the most disadvantageous condition. All castors and jacks, if used in
normal operation, are placed in their most unfavourable position, with wheels and the like
locked or blocked. However, if the castors are intended only to transport the unit, and if the
installation instructions require jacks to be lowered after installation, then the jacks (and not
the castors) are used in this test; the jacks are placed in their most unfavourable position,
consistent with reasonable levelling of the unit.

— A unit having a mass of 7 kg or more shall not fall over when tilted to an angle of 10° from
its normal upright position. Doors, drawers, etc., are closed during this test. A unit provided
with multi-positional features shall be tested in the least favourable position permitted by
the construction.

Alternatively, the unit is placed in its intended position of use on a plane, inclined at an
angle of 10° to the horizontal, and then rotated slowly through an angle of 360° about
its normal vertical axis.

NOTE It could be the plane being turned around or the plane could be stationary and the equipment is

rotated.
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— A floor-standing unit having a mass of 25 kg or more shall not fall over when a force equal
to 20 % of the weight of the unit, but not more than 250 N, is applied in any direction
except upwards, at a height not exceeding 2 m from the floor. Doors, drawers, etc., which
may be moved for servicing by the OPERATOR or by a SERVICE PERSON, are placed in \
most unfavourable position, consistent with the installation instructions. gd “\

0

— A floor-standing unit shall not fall over when a constant downward fo@( N is
applied at the point of maximum moment to any horizontal surface of, 5 mm by at
least 200 mm, at a height up to 1 m from the floor. Doors, draw, e closed during
this test. The 800 N force is applied by means of a suitable aving a flat surface of
approximately 125 mm by 200 mm. The downwar% pped with the complete flat

surface of the test tool in contact with the EUT; t ol need not be in full contact with
uneven surfaces (for example, corrugated or urfaces).

4.2 Mechanical strength

4.2.1 General S\\\'Q

Equipment shall have adequate mechanical strength and shall be so constructed that no
hazard is created in the meaning of this standard when subjected to handling as may be
expected. For additional requirements for rack-mounted equipment, see Annex DD.

Mechanical strength tests are not required on an internal barrier, screen or the like, provided
to meet the requirements of 4.6.2, if the ENCLOSURE provides mechanical protection.

") A MECHANICAL ENCLOSURE shall be sufficiently complete to contain or deflect parts, which
because of failure or for other reasons, might become loose, separated or thrown from a
moving part Text deleted (Ac].

Note deleted

Compliance is checked by inspection of the construction and available data and, where
necessary, by the relevant tests of 4.2.2t04.2.7 as specified.

The tests are not applied to handles, levers, knobs, the face of cathode ray tubes (see 4.2.8)
or to transparent or translucent covers of indicating or measuring devices, unless parts at
HAZARDOUS VOLTAGE are accessible by means of the test finger, Figure 2A (see 2.1.1.1), if the
handle, lever, knob or cover is removed.

During the tests of 4.2.2, 4.2.3 and 4.2.4, earthed or unearthed conductive ENCLOSURES shall
not bridge parts between which a HAZARDOUS ENERGY LEVEL exists and shall not contact a bare
part at HAZARDOUS VOLTAGE. For voltages exceeding 1 000 V a.c. or 1 500 V d.c., contact is
not permitted and there shall be an air gap between the part at HAZARDOUS VOLTAGE and the
ENCLOSURE. This air gap shall either have a minimum length equal to the minimum CLEARANCE
specified in 2.10.3 (or Annex G) for BASIC INSULATION or withstand the relevant electric
strength test in 5.2.2.

After the tests of 4.2.2 to 4.2.7, the sample shall continue to comply with the requirements of
2.1.1, 2.6.1, 2.10, 3.2.6 and 4.4.1. It shall show no signs of interference with the operation of
safety features such as THERMAL CUT-OUTS, overcurrent protection devices or interlocks. In
case of doubt, SUPPLEMENTARY INSULATION Or REINFORCED INSULATION is subjected to an
electric strength test as specified in 5.2.2.

Damage to finish, cracks, dents and chips are disregarded if they do not adversely affect safety.

NOTE |If a separate ENCLOSURE or part of an ENCLOSURE is used for a test, it may be necessary to reassemble
such parts on the equipment in order to check compliance.
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4.2.2 Steady force test, 10 N

Components and parts, other than parts serving as an ENCLOSURE (see 4.2.3 and 4.2.4), are \

subjected to a steady force of TO0 N £ 1 N. (,(\

Compliance criteria are in 4.2.1.

4.2.3 Steady force test, 30 N Qe

Parts of an ENCLOSURE located in an OPERATOR ACCESS AREA, @Qprotected by a cover
or door meeting the requirements of 4.2.4, are subjec{e m force of 30 N £ 3 N for a
period of 5 s, applied by means of a straight UI’UOI sion of the test finger, Figure 2A

(see 2.1.1.1), to the part on or within the equi
Compliance criteria are in 4.2.1. \\
4.2.4 Steady force tes

External ENCLOSURES are subjected to a steady force of 250 N £+ 10 N for a period of 5 s,
applied in turn to the top, bottom and sides of the ENCLOSURE fitted to the equipment, by
means of a suitable test tool providing contact over a circular plane surface 30 mm in
diameter. However, this test is not applied to the bottom of an ENCLOSURE of equipment
having a mass of more than 18 kg.

Compliance criteria are in 4.2.1.

4.2.5 Impact test

Except for equipment identified in 4.2.6, external surfaces of ENCLOSURES, the failure of which
would give access to hazardous parts, are tested as follows.

A sample consisting of the complete ENCLOSURE, or a portion thereof representing the largest
unreinforced area, is supported in its normal position. A solid smooth steel ball, approximately
50 mm in diameter and with a mass of 500 g + 25 g, is permitted to fall freely from rest
through a vertical distance (H) of 1,3 m (see Figure 4A) onto the sample. (Vertical surfaces
are exempt from this test.)

In addition, the steel ball is suspended by a cord and swung as a pendulum in order to apply a
horizontal impact, dropping through a vertical distance (H) of 1,3 m (see Figure 4A) onto the
sample. (Horizontal surfaces are exempt from this test.) Alternatively, the sample is rotated
90° about each of its horizontal axes and the ball dropped as in the vertical impact test.

The bottoms of ENCLOSURES are also tested if the operating instructions permit an orientation
in which the bottom of the ENCLOSURE becomes the top or a side of the ENCLOSURE.

The impact test is not applied to the following:
— the face of a cathode ray tube (see 4.2.8);
— the platen glass of equipment (for example, on a copying machine);

— the surface of the ENCLOSURE of STATIONARY EQUIPMENT, including EQUIPMENT FOR BUILDING-
IN, that is inaccessible and protected after installation;

— a flat panel display

e having a surface area of glass not exceeding 0,1 m? or with a major dimension not
exceeding 450 mm; or

e made of laminated glass; or
NOTE Laminated glass includes constructions such as plastic film affixed to a single side of the glass.

e that has been evaluated and complies with 19.5 of IEC 60065.

Compliance criteria are in 4.2.1.
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Figure 4A — Impact test using a steel ball

IEC 1553/05

4.2.6 Drop test
The following equipment is subjected to a drop test:

— HAND-HELD EQUIPMENT;
— DIRECT PLUG-IN EQUIPMENT;
— TRANSPORTABLE EQUIPMENT,;

— desk-top equipment having a mass of 5 kg or less that is intended for use with any one of
the following:

e a cord-connected telephone handset, or
e another cord-connected hand-held accessory with an acoustic function, or
e a headset;
— MOVABLE EQUIPMENT requiring lifting or handling by the USER as part of its intended use.

NOTE An example of such equipment is a paper shredder that rests on a waste container, requiring its removal to
empty the container.

To determine compliance, a sample of the complete equipment is subjected to three impacts
that result from being dropped onto a horizontal surface in positions likely to produce the most
adverse results.

The height of the drop shall be:

— 750 mm £ 10 mm for desk-top equipment as described above,
— 750 mm £ 10 mm for MOVABLE EQUIPMENT as described above;

— 1000mm+ 10 mm for HAND-HELD EQUIPMENT, DIRECT PLUG-IN EQUIPMENT and
TRANSPORTABLE EQUIPMENT.

The horizontal surface consists of hardwood at least 13 mm thick, mounted on two layers of
plywood each A 18 mm + 2 mm (& thick, all supported on a concrete or equivalent non-resilient
floor.
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Compliance criteria are in 4.2.1.

4.2.7 Stress relief test

ENCLOSURES of moulded or formed thermoplastic materials shall be so constructed ﬁ/\\
shrinkage or distortion of the material due to release of internal stresses ¢ Xy the
moulding or forming operation does not result in the exposure of hazard s or in the
reduction of CLEARANCES or CREEPAGE DISTANCES below the valu Mn 2.10 (or
Annex G). ?3
. -
[*» Compliance is checked by the mould stress reliem 60695-10-3, or by the test

procedure described below, or by the inspectiony o onstruction and the available data
where appropriate.

One sample consisting of the ¢ quipment, or of the complete ENCLOSURE together
with any supporting fra e% aced in a circulating air oven at a temperature 10 K
higher than the max:mu ature observed on the ENCLOSURE during the test of 4.5.2,
but not less than 70 °C, for a period of 7 h, then permitted to cool to room temperature. 1

.

With the concurrence of the manufacturer, it is permitted to increase the above time duration.

For large equipment where it is impractical to condition a complete ENCLOSURE, it is permitted
to use a portion of the ENCLOSURE representative of the complete assembly with regard to
thickness and shape, including any mechanical support members.

NOTE Relative humidity need not be maintained at a specific value during this test.

If the above test is conducted, the compliance criteria of 4.2.1 apply.

4.2.8 Cathode ray tubes

If a cathode ray tube having a maximum face dimension exceeding 160 mm is included in
the equipment, either the cathode ray tube or the ENCLOSURE with the cathode ray tube
correctly installed shall comply with the requirements of Clause 18 of |IEC 60065 for
mechanical strength of cathode ray tubes.

NOTE Clause 18 of IEC 60065 requires cathode ray tubes either to pass the tests specified in 18.1 or to comply
with |[EC 61965. In the future amendment 2 to IEC 60065:2001, anticipated for 2006 at the earliest, it is intended
that intrinsically-protected cathode ray tubes will be required to comply with IEC 61965, with no option as presently
permitted in the seventh edition. The test now in 18.3 of IEC 60065 will continue to apply to non-intrinsically-
protected tubes, which are not in the Scope of IEC 61965.

Compliance is checked by inspection, by measurement and, if necessary, by the relevant
requirements and tests of Clause 18 of IEC 60065.

4.2.9 High pressure lamps

The MECHANICAL ENCLOSURE of a high pressure lamp shall have adequate strength to contain
an explosion of the lamp so as to reduce the likelihood of harm to an OPERATOR or person
near the equipment during normal use or OPERATOR servicing.

For the purpose of this standard, a "high pressure lamp" means one in which the pressure
exceeds 0,2 MPa when cold or 0,4 MPa when operating.

Compliance is checked by inspection.

NOTE 2.10.3.5 may also apply in some cases.
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4.2.10 Wall or ceiling mounted equipment

The mounting means of equipment intended for wall or ceiling mounting shall be adequate. \

Compliance is checked by inspection of the construction and of available data, @Q re
necessary, by the following test. 66 .

to the weight of the equipment, is applied downwards ‘thro centre of gravity of the
equipment, for 1 min. The additional force shall be ree times the weight of the
equipment but not less than 50 N. The equipment assomated mounting means shall
remain secure during the test. After the equipment, including any associated
mounting plate, shall not be damage

The equipment is mounted in accordance with the installation instrQ ¢ Qorce in addition

Text deleted

4.3 Design and construction
4.3.1 Edges and corners

Where edges or corners could be hazardous to OPERATORS because of location or application
in the equipment, they shall be rounded or smoothed.

This requirement does not apply to edges or corners that are required for proper functioning
of the equipment.

Compliance is checked by inspection.

4.3.2 Handles and manual controls

Handles, knobs, grips, levers and the like shall be reliably fixed so that they will not work
loose in normal use, if this might create a hazard. Sealing compounds and the like, other than
self-hardening resins, shall not be used to prevent loosening.

If handles, knobs and the like are used to indicate the position of switches or similar
components, it shall not be possible to fix them in a wrong position if this might create a
hazard.

Compliance is checked by inspection, by manual test and by trying to remove the handle,
knob, grip or lever by applying for 1 min an axial force as follows.

If the shape of these parts is such that an axial pull is unlikely to be applied in normal use, the
force is:

— 15 N for the operating means of electrical components; and

— 20 N in other cases.
If the shape is such that an axial pull is likely to be applied, the force is:

— 30 N for the operating means of electrical components; and

— 50 N in other cases.
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4.3.3 Adjustable controls

Equipment shall be so constructed that manual adjustment of a control device, such as a\
device for selection of different AC MAINS SUPPLY voltages, requires the use of a TQ
incorrect setting or inadvertent adjustment might create a hazard. CJ

Compliance is checked by manual test. ga\)g

NOTE Marking requirements for supply voltage adjustment are in 1.7.4.

4.3.4 Securing of parts \(\

hall be secured so as to withstand
If loosening would create a hazard, or if
PPLEMENTARY INSULATION Or REINFORCED INSULATION
cified in 2.10 (or Annex G).

Screws, nuts, washers, springs or similar
mechanical stresses occurring in
CLEARANCES Or CREEPAGE DlSTANCESA&
would be reduced below the

NOTE 1 Requirements regard‘\lxmg of conductors are in 3.1.9.

Compliance is checked by inspection, by measurement and by manual test.

For the purpose of assessing compliance:

— it is assumed that two independent fixings will not become loose at the same time; and

— it is assumed that parts fixed by means of screws or nuts provided with self-locking
washers or other means of locking are not liable to become loose.

NOTE 2 Spring washers and the like can provide satisfactory locking.

4.3.5 Connection by plugs and sockets

Within a manufacturer’s unit or system, plugs and sockets likely to be used by the OPERATOR
or by a SERVICE PERSON shall not be employed in a manner likely to create a hazard due to
misconnection. In particular, connectors complying with IEC 60083 or IEC 60320 shall not be
used for SELV CIRCUITS or TNV CIRCUITS. Keying, location or, in the case of connectors
accessible only to a SERVICE PERSON, clear markings are permitted to meet the requirement.

Compliance is checked by inspection.

4.3.6 Direct plug-in equipment

DIRECT PLUG-IN EQUIPMENT shall not impose undue stress on the socket-outlet. The mains plug
part shall comply with the standard for the relevant mains plug.

Compliance is checked by inspection and, if necessary, by the following test.

The equipment is inserted, as in normal use, into a fixed socket-outlet of a configuration as
intended by the manufacturer, which can be pivoted about a horizontal axis intersecting the
centre lines of the contacts at a distance of 8 mm behind the engagement face of the socket-
outlet. The additional torque that has to be applied to the socket-outlet to maintain the
engagement face in the vertical plane shall not exceed 0,25 N - m.

Notes deleted
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4.3.7 Heating elements in earthed equipment

Heating elements in equipment that is earthed for safety purposes shall be protected so that,
under earth fault conditions, a fire hazard due to overheating is prevented. In such equipmeN,
temperature sensing devices, if provided, shall be located in all line conductors suppyi

heating elements. R
The temperature sensing devices shall also disconnect the neutral ca*kg for each of the

following cases:
-

a) in equipment supplied from an IT power distributiog S4X€

b) in PLUGGABLE EQUIPMENT supplied through a e@ i appliance coupler or a reversible
plug;

c) in equipment supplied from a sol7

.

with indeterminate polarity.
A\ d
In cases b) and c), it is permj et this requirement by connecting a THERMOSTAT in one

conductor and a THERMALY\ in the other conductor.
It is not required to disconnect the conductors simultaneously.
Compliance is checked by inspection.

4.3.8 Batteries

NOTE 1 Requirements for markings or instructions are given in 1.7.13.
NOTE 2 Requirements for overcurrent protection are given in 3.1.1 and 5.3.1.

NOTE 3 Requirements for stationary batteries (such as large secondary batteries installed in a fixed installation
and external to the equipment) are given in IEC 60896-21, IEC 60896-22 and EN 50272-2.

Portable secondary sealed cells and batteries (other than button) containing alkaline or other
non-acid electrolyte shall comply with IEC 62133.

Equipment containing batteries shall be designed to reduce the risk of fire, explosion and
chemical leaks under normal conditions and after a single fault in the equipment (see 1.4.14).
For USER-replaceable batteries, the design shall reduce the likelihood of reverse polarity
installation if this would create a hazard. ]

Battery circuits shall be designed so that:

— the output characteristics of a battery charging circuit are compatible with its rechargeable
battery; and

— for non-rechargeable batteries, discharging at a rate exceeding the battery manufacturer’s
recommendations, and unintentional charging, are prevented; and

— for rechargeable batteries, charging and discharging at a rate exceeding the battery
manufacturer's recommendations, and reversed charging, are prevented; and

— OPERATOR-replaceable batteries shall either:
e have contacts that cannot be shorted with the test finger Figure 2A; or
e be inherently protected to avoid creating a hazard within the meaning of the standard.

NOTE 4 Reverse charging of a rechargeable battery occurs when the polarity of the charging circuit is reversed,
aiding the discharge of the battery.
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If a battery contains liquid or gel electrolyte, a battery tray shall be provided that is capable of
retaining any liquid that could leak as a result of internal pressure build-up in the battery. The
requirement to provide a battery tray does not apply if the construction of the battery is such
that leakage of the electrolyte from the battery is unlikely (see also 1.3.6).

NOTE 5 An example of a battery construction where leakage of the electrolyte is conS|dered to nlgy is the
sealed cell valve-regulated type.

If a battery tray is required, its capacity shall be at least equal to of electrolyte of
all the cells of the battery, or the volume of a single cell if t of the battery is such

that simultaneous leakage from multiple cells is unhke{i\
NOTE 6 If several cells (for example, the six cells in a 1 cid battery) are in a single casing, its fracture

could lead to a greater volume of leakage than from agi etl.

Compliance is checked by mspectlo/\e\ y evaluation of the data provided by the equipment

manufacturer and battery mqes‘

When appropriate data is not available, compliance is checked by test. However, batteries
that are inherently safe for the conditions given are not tested under those conditions.
Consumer grade, non-rechargeable carbon-zinc or alkaline batteries are considered safe
under short-circuiting conditions and therefore are not tested for discharge; nor are such
batteries tested for leakage under storage conditions.

The battery used for the following tests is either a new non-rechargeable battery or a fully
charged rechargeable battery as provided with, or recommended by the manufacturer for use
with, the equipment.

— Overcharging of a rechargeable battery. The battery is charged while briefly
subjected to the simulation of any SINGLE FAULT CONDITION that is likely to occur in the
charging circuit and that results in overcharging of the battery. To minimize testing
time, the failure is chosen that causes the worst-case overcharging condition. The
battery is then charged for a single period of 7h with the simulated failure in place.

— Unintentional charging of a non-rechargeable battery. The battery is charged while
briefly subjected to the simulation of any single component failure that is likely to occur in
the charging circuit and that would result in unintentional charging of the battery. To
minimize testing time, the failure is chosen that causes the highest charging current. The
battery is then charged for a single period of 7 h with that simulated failure in place.

— Reverse charging of a rechargeable battery. The battery is reverse charged while
briefly subjected to the simulation of any single component failure that is likely to occur in
the charging circuit and that would result in reverse charging of the battery. To minimize
testing time, the failure is chosen that causes the highest reverse charging current. The
battery is then reverse charged for a single period of 7 h with that simulated failure in
place.
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— Excessive discharging rate for any battery. The battery is subjected to rapid discharge
by open-circuiting or short-circuiting any current-limiting or voltage-limiting components in
the load circuit of the battery under test.

NOTE 7 Some of the tests specified can be hazardous to the persons carrying them out; all appropriate me sc(s\\
to protect personnel against possible chemical or explosion hazards should be taken. 06

These tests shall not result in any of the following: 66 *

— chemical leaks caused by cracking, rupturing or bursting of, we jacket, if such
leakage could adversely affect required insulation; or . a',

spillage of liquid from any pressure relief devi \Q\ battery, unless such spillage is
contained by the equipment without risk of to the insulation or harm to the USER;
or

explosion of the battery, if such >¥

— emission of flame g @@ibn of molten metal to the outside of the equipment
ENCLOSURE. ( \

.

on could result in injury to a USER; or

After completion of the tests, the equipment is subjected to the electric strength tests
of 5.3.9.2.

4.3.9 Oil and grease

Where internal wiring, windings, commutators, slip-rings and the like, and insulation in
general, are exposed to oil, grease or similar substances, the insulation shall have adequate
properties to resist deterioration under these conditions.

Compliance is checked by inspection, and by evaluation of the data for the insulating material.

4.3.10 Dust, powders, liquids and gases

Equipment producing dust (for example, paper dust) or using powders, liquids or gases shall
be so constructed that it is unlikely that either a dangerous concentration of these materials or
a hazard in the meaning of this standard will be created by condensation, vaporization,
leakage, spillage or corrosion during normal operation, storage, filling or emptying.
CLEARANCES and CREEPAGE DISTANCES shall not be reduced below the values specified in 2.10
(or Annex G).

Compliance is checked by inspection, measurement and, where spillage of liquid could affect
electrical insulation during replenishment, by the following test and, for flammable liquids, by
the tests of 4.3.12.

The equipment shall be ready to use according to its installation instructions, but not
energized.

The liquid container of the equipment is completely filled with the liquid specified by the
manufacturer and a further quantity, equal to 15 % of the capacity of the container is poured
in steadily over a period of 1 min. For liquid containers having a capacity not exceeding
250 ml, and for containers without drainage and for which the filling cannot be observed from
outside, a further quantity of liquid, equal to the capacity of the container, is poured in steadily
over a period of 1 min.

Immediately after this treatment, the equipment shall withstand an electric strength test as
specified in 6.2.2 on any insulation on which spillage could have occurred and inspection shall
show that the liquid has not created a hazard in the meaning of this standard.
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The equipment is permitted to stand in normal test-room atmosphere for 24 h before being
subjected to any further electrical test.

4.3.11 Containers for liquids or gases ((\\

Equipment that, in normal use, contains liquids or gases shall incor @ equate
safeguards against build-up of excessive pressure. d

Compliance is checked by inspection and, if necessary, by an‘a'pr%late test.

4.3.12 Flammable liquids G\(\\

If a flammable liquid is used in equj Ntffe liquid shall be kept in a closed reservoir,
except for the amount needed for tﬁ tioning of the equipment. The maximum quantity of
flammable liquid stored in a t shall in general be not more than 5 I. If, however, the
usage of liquid is such t!)g!\ than 51 is consumed in 8 h, it is permitted to increase the
quantity stored to that required for an 8 h operation.

Oil or equivalent liquids used for lubrication or in a hydraulic system shall have a flash point
of 149 °C or higher, and the reservoir shall be of sealed construction. The system shall have
provision for expansion of the liquid and shall incorporate means for pressure relief. This
requirement is not applicable to lubricating oils that are applied to points of friction in
quantities that would contribute negligible fuel to a fire.

Except under conditions given below, replenishable liquids such as printing inks shall have a
flash point of 60 °C or higher, and shall not be under sufficient pressure to cause atomization.

Replenishable flammable liquids that have a flash point of less than 60 °C or that are under
sufficient pressure to cause atomization are permitted provided inspection shows that there is
no likelihood of liquid sprays or build-up of flammable vapour-air mixtures that could cause
explosion or create a fire hazard. Under normal operating conditions, equipment using a
flammable liquid shall not generate a mixture with a concentration exceeding one quarter of
the EXPLOSION LIMIT if the mixture is in proximity to an ignition source, or exceeding half the
EXPLOSION LIMIT if the mixture is not in proximity to an ignition source. The investigation shall
also take into account the integrity of the liquid handling system. The liquid handling system
shall be suitably housed or constructed so that risk of fire or explosion is reduced, even under
the test conditions specified in 4.2.5.

Compliance is checked by inspection and, where necessary, by the following test.

The equipment is operated in accordance with 4.5.2 until its temperature stabilizes. In this
condition, the equipment is operated in a normal manner, as directed in the operating
instructions, and samples of the atmosphere in the vicinity of the electrical components and
around the equipment are taken to determine the concentration of flammable vapours present.

Samples of the atmosphere are taken at 4 min intervals; four samples to be taken during
normal operation, then seven samples after the equipment has stopped.

If, after the equipment has stopped, the concentration of flammable vapours appears to be
increasing, samples shall continue to be taken at 4 min intervals until the concentration is
shown to be decreasing.
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If an abnormal operation of the equipment is possible with any of its fans not running, this
condition is simulated during this compliance test.

4.3.13 Radiation GO('(\\

4.3.131 General
Equipment shall be so designed that the risk of harmful effects o a&bogo persons, and
damage to materials affecting safety, is reduced. g

Compliance is checked by inspection and as detail 13 2, 4.3.13.3, 4.3.13.4, 4.3.13.5
and 4.3.13.6 as appropriate. N

4.3.13.2 lonizing radiation \\

For equipment that ge%‘@omzmg radiation, compliance is checked by the test in
Annex H.

4.3.13.3 Effect of ultraviolet (UV) radiation on materials

The following requirements apply only to equipment containing lamps that produce significant
UV radiation, that is, having emission predominantly in the spectrum 180 nm to 400 nm, as
specified by the lamp manufacturer.

NOTE General-purpose incandescent and fluorescent lamps, with ordinary glass envelopes, are not considered to
emit significant UV radiation. A A lamp that has UV in the spectrum from 180 nm to 400 nm as its predominant radiation
emission (as specified by the lamp manufacturer), and emits higher than 0,001 W/m? irradiance, is considered to produce

"significant" radiation.

Non-metallic parts (for example, non-metallic ENCLOSURES and internal materials including
wire and cable insulation) that are exposed to UV radiation from a lamp in the equipment,
shall be sufficiently resistant to degradation to the extent that safety is not affected.

Table 4A — Minimum property retention limits after UV exposure

Standard for Minimum retention
Parts to be tested Property the test method after test
H 0,
Parts providing mechanical Irensﬂe strength SO 527 0%
support Flexural strength a b ISO 178 70 %
Charpy impact ¢ 1SO 179 70%
S or
Parts providing impact .
resistance Izod impact © 1SO 180 0%
or
Tensile impact ¢ ISO 8256 70 %
All parts Flammability classification | See 1.2.12 and Annex A See d

a Tensile strength and flexural strength tests are to be conducted on specimens no thicker than the actual
thicknesses.

b The side of the sample exposed to UV radiation is to be in contact with the two loading points when using
the three point loading method.

¢ Tests conducted on 3,0 mm thick specimens for |zod impact and Tensile impact tests and 4,0 mm thick
specimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.

d The flammability classification may change as long as it does not fall below that specified in Clause 4.
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Compliance is checked by examination of the construction and of available data regarding the
UV resistance characteristics of the parts exposed to UV radiation in the equipment. If such
data is not available, the tests in Table 4A are conducted on the parts.

the standard for the test to be conducted. They are then conditioned acco sAnnex Y.
After conditioning, the samples shall show no signs of significant ion, such as
crazing or cracking. They are then kept at room ambient condition s than 16 h and
not more than 96 h, after which they are tested according to t rd for the relevant test.

A d

Samples taken from the parts, or consisting of identical material, are prepared gcugggg(t(o\

In order to evaluate the percent retention of prop rlga\ r test, samples that have not been
conditioned according to Annex Y are teste hesame time as the conditioned samples.
The retention shall be as specified in {a

A\ d
4.3.13.4 Human exposyr “'@ra iolet (UV) radiation

The following requirements apply only to equipment containing lamps that produce significant
UV radiation, that is having emission predominantly in the spectrum 180 nm to 400 nm as
specified by the lamp manufacturer.

NOTE 1 General purpose incandescent and fluorescent lamps, with ordinary glass envelopes, are not considered
to emit significant UV radiation. 22 A lamp that has UV in the spectrum from 180 nm to 400 nm as its predominant radiation
emission (as specified by the lamp manufacturer), and emits higher than 0,001 W/m? irradiance, is considered to produce

"significant" radiation.

Equipment that produces a combination of visible light and UV light that is only emitted
through a glass focusing lens having a 90 % UV attenuation up to 400 nm is exempt if there
are no other openings through which visible radiation is emitted.

NOTE 2 Glass with a thickness of 2 mm usually complies with this requirement.

Equipment shall not emit excessive UV radiation.

UV radiation shall either
— be adequately contained by the ENCLOSURE of the UV lamp or the ENCLOSURE of the
equipment, or

— not exceed the relevant limits given in [IEC 60825-9.

During normal operation, the relevant limit is that for 8 h exposure.

Higher limits are permitted for limited periods of time for maintenance and cleaning
operations, if it is necessary for the UV lamp to be on during these operations. The relevant
limits are those for the expected time intervals for these operations, which shall be stated in
the USER and servicing instructions.

All USER access doors and covers that, if opened, would allow access to higher emissions
than those permitted above shall be marked with one of the following (see also 1.7.12):

"WARNING: TURN OFF THE UV LAMP BEFORE OPENING", or equivalent; or

G
— the symbol A or equivalent.

It is permitted for the above marking to be beside a door or cover, or on a door provided that
the door is secured to the equipment.

The above marking is not required for a door or cover that is provided with a SAFETY
INTERLOCK switch (see 2.8) that disconnects power to the UV lamp when the door or cover is
opened, or any other mechanism that prevents UV radiation.
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If the UV radiation symbol is used on the equipment, both the symbol and a warning similar to
the above marking shall appear together in the USER and servicing instructions.

If higher emissions than those permitted above are accessible in a SERVICE ACCESS AR w\
it is necessary for the equipment to remain energized while being serviced, th e@ ent
shall be marked with one of the following: é .

"WARNING: USE UV RADIATION EYE AND SKIN PROTECTI W% SERVICING",
or equivalent; or a,

A N\
— the symbol A or equivalent. ‘G
The marking shall be located wher\\ ily visible during the servicing operation (see also

1.7.12). \(\\‘Q .

If the UV radiation symbol is used on the equipment, both the symbol and a warning similar to
the above marking shall appear together in the servicing instructions.

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

UV radiation is measured using a scanning spectrograph or a specific detector having a
spectral response equal to the relative spectral effectiveness for the UV range.

The UV radiation exposure and effective irradiance during normal operation shall not exceed
the limits given in IEC 60825-9 for an 8 h exposure.

The UV radiation exposure and effective irradiance during maintenance and cleaning
operations shall not exceed the limits in IEC 60825-9 corresponding to the exposure times
stated for these operations in the relevant instructions. The maximum permitted radiation is
that for 30 min exposure.

NOTE 3 The permitted radiation is increased as the exposure time is reduced.

All USER access doors and covers, and parts such as lenses, filters and the like, if their
opening or removal could result in an increase in the UV radiation, shall be opened or
removed during measurements, unless provided with a SAFETY INTERLOCK switch that
disconnects the power to the UV lamp, or any other mechanism that prevents UV radiation.

NOTE 4 For guidance on measuring techniques, see CIE Publication 63.

4.3.13.5 Lasers (including laser diodes) and LEDs
4.3.13.5.1 Lasers (including laser diodes)

Except as permitted below, equipment shall be classified and labelled according to
IEC 60825-1, IEC 60825-2 and IEC 60825-12, as applicable.

Equipment that is inherently a Class | laser product, which means the equipment contains no
laser or laser diode of a higher class number, is not required to have a laser warning label or
other laser statement.

The data for a laser or a laser diode shall confirm that these components comply with the
Accessible Emission Limit for Class | when measured according to IEC 60825-1, for the above
exception to apply. The data may be obtained from the component manufacturer (see 1.4.15)
and can relate to the component alone or to the component in its intended application in the
equipment. The lasers or laser diodes shall produce radiation only in the wavelength range of
180 nm to 1 mm.

Compliance is checked by inspection, by evaluation of the data provided by the manufacturer
and, if necessary, by testing according to IEC 60825-1.
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4.3.13.5.2 Light emitting diodes (LEDs)

Equipment containing LEDs that produce optical radiation in excess of the limits specified |n
IEC 62471 in the wavelength range 200 nm to 3 000 nm, as specified by the la
manufacturer, shall be provided with means (such as an interlock, barriers, guards $§\
equivalent) to reduce the likelihood of optical radiation exceeding the limits specified in |

from appearing in USER accessible areas. Low power applications of LEDs need emply with
IEC 62471.

NOTE 1 Some examples of low power applications of LEDs that will normally co%& those used as:

— indicating lights; (\

— infra-red devices such as are used in home entertainment “\

— infra-red devices for data transmission, such as een computers and computer peripherals;

—  optocouplers; and

—  other similar low power device

Compliance is checked b mgon of available data sheets, by inspection and, if necessary,
by measurement.

NOTE 2 For guidance on measuring techniques, see IEC 62471.

NOTE 3 If optlcal radiation is broadband visible and IR-A radiation and the luminance of the source does not
exceed 10* cd/m?, it is expected that the radiation does not exceed the exposure limits given in 4.3 of
IEC 62471:2006 (see 4.1 of IEC 62471:2006).

4.3.13.6 Other types

For other types of radiation, compliance is checked by inspection.

NOTE Z1 Attention is drawn to :
1999/519/EC: Council Recommendation on the limitation of exposure of the general public to electromagnetic fields 0 Hz to
300 GHz, and
2006/25/EC: Directive on the minimum health and safety requirements regarding the exposure of workers to risks arising from
physical agents (artificial optical radiation).
Standards taking into account mentioned Recommendation and Directive which demonstrate compliance with the applicable
EU Directive are indicated in the OJEC.

4.4 Protection against hazardous moving parts

441 General

") Except for moving fan blades, hazardous moving parts of the equipment (which means
moving parts that have the potential to cause injury) shall be so arranged, enclosed or
guarded as to reduce the risk of injury to persons. Moving fan blades are evaluated in
accordance with 4.4.5.

AUTOMATIC RESET THERMAL CUT-OUTS or overcurrent protection devices, automatic timer
starting, etc., shall not be incorporated if unexpected resetting might create a hazard.

Compliance is checked by inspection and as detailed in 4.4.2, 4.4.3 and 4.4.4.

4.4.2 Protection in operator access areas

In an OPERATOR ACCESS AREA, protection shall be provided by a suitable construction reducing
the likelihood of access to hazardous moving parts, or by locating the moving parts in an
ENCLOSURE provided with mechanical or electrical SAFETY INTERLOCKS that remove the hazard
when access is gained. [A7) HOUSEHOLD AND HOME / OFFICE DOCUMENT /MEDIA SHREDDERS shall also
comply with Annex EE. &l

Where it is not possible to comply fully with the above access requirements and also allow the
equipment to function as intended, access is permitted provided that:

— the hazardous moving part concerned is directly involved in the process (for example,
moving parts of a paper cutter); and

— the hazard associated with the part is obvious to the OPERATOR; and

— additional measures are taken as follows:

e a statement shall be provided in the operating instructions and a marking shall be fixed
to the equipment, each containing the following or a similar appropriate wording;
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WARNING
HAZARDOUS MOVING PARTS
KEEP FINGERS AND OTHER BODY PARTS AWAY

e where the possibility exists that fingers, jewellery, clothing, etc., can be drawer@@

moving parts, means shall be provided to enable the OPERATOR to stop the g\‘ part.
The above warning notice and, where relevant, the means provided fo g the moving
part shall be placed in a prominent position, readily visible an from the point
where the risk of injury is greatest. -

Compliance is checked by inspection and wher, geﬁsary by a test with the test finger,
Figure 2A (see 2.1.1.1), after removal of TOR-detachable parts, and with OPERATOR
access doors and covers open. \

.

Unless additional measugg @b‘een taken as specified above, it shall not be possible to
touch hazardous moving whth the test finger, applied without appreciable force in every
possible position.

Openings preventing the entry of the test finger, Figure 2A (see 2.1.1.1), 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, the test with the test finger, Figure 2A (see 2.1.1.1), is repeated,
except that the finger is pushed through the opening using any necessary force up to 30 N.

4.4.3 Protection in restricted access locations

For equipment to be installed in a RESTRICTED ACCESS LOCATION, the requirements and
compliance criteria in 4.4.2 for OPERATOR ACCESS AREAS apply.

4.4.4 Protection in service access areas
In a SERVICE ACCESS AREA, protection shall be provided such that unintentional contact with

hazardous moving parts is unlikely during servicing operations involving other parts of the
equipment.

Compliance is checked by inspection.

I’) 4.4.5 Protection against moving fan blades

4.4.51 General

Equipment shall be so constructed that the likelihood of injury from moving fan blades has
been minimized.

The likelihood of injury from moving fan blades is determined by calculating the K factor for
each fan blade, where the K factor is equal to:

K=6x10-7(mr2N2)

Where:
m is the mass (kg) of the moving part of the fan assembly (blade, shaft and rotor);
r is the radius (mm) of the fan blade from the centre line of the motor (shaft) to the tip of

the outer area likely to be contacted;
N is the rotational speed (r/min) of the fan blade.

The classification of moving fan blades relative to their ability to cause injury is as follows:
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a) a moving fan blade is not considered likely to cause pain or injury if

r/min K factor \
15000 2400 0('(\
b) a moving fan blade is considered likely to cause pain, but is not Qr@%e‘d likely to

cause injury if a\)
ri/min K factor <1 'Q

+ < .
22000 3600 \(\\(\
G

c) a moving fan blade that does nr\t ith a) or b) above is considered likely to cause
injury. .

.
4.4.5.2 Protection fo)(-)s\\?

A moving fan blade classified as 4.4.5.1 a) may be located in an OPERATOR ACCESS AREA.
Under a single fault condition, a moving fan blade classified as 4.4.5.1 a) may reach the limits
permitted for a moving fan blade classified as 4.4.5.1 b).

A moving fan blade classified as 4.4.5.1 b) shall not be located in an OPERATOR ACCESS AREA
during normal operation. Under a single fault condition, a moving fan blade classified as
4.4.5.1 b) shall remain within the limits of 4.4.5.1 b). If such a moving fan blade is accessible
only during USER servicing, then a warning in accordance with the following shall be provided.

Either the symbol & or a [&) similar symbol combined ¢ with the triangle shaped warning
sign from ISO 3864-2, or the following statement or equivalent text shall be used:

WARNING
Hazardous moving parts
Keep away from moving fan blades

A moving fan blade classified as 4.4.5.1 ¢) that is arranged, located, enclosed or guarded so
that the possibility of contact with the moving parts of the fan is unlikely by a USER during
USER servicing, shall be provided with a warning as specified above.

During USER servicing conditions, where the equipment protection against access to a moving
fan blade classified as 4.4.5.1 b) or 4.4.5.1 c) must be defeated or bypassed to perform the
servicing, an instruction shall be provided to disconnect the power source prior to defeating or
bypassing the equipment protection means, and to restore the equipment protection means
before restoring power.

4.4.5.3 Protection for service persons

No equipment protection from moving fan blades is required for the protection for SERVICE
PERSONS.

During servicing in areas where inadvertent contact with a moving fan blade classified as
4.4.5.1 ¢) is possible by a SERVICE PERSON, a marking in accordance with 4.4.5.2 shall be
provided to identify the location of the moving fan blade along with any necessary instructions
required for the SERVICE PERSON to avoid contacting the moving fan blade.
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4.5 Thermal requirements
4.51 General \
Subclause 4.5 specifies requirements intended to prevent: 00((\

— touchable parts from exceeding certain temperatures; and “966 *

— components, parts, insulation and plastic materials from excee atures that may
degrade electrical, mechanical, or other properties duringa use over the expected

life of the equipment. ‘\(\

Consideration shall be given to the fact t
mechanical properties of certain insulati
(for example, by softeners evap

temperatures of the material‘s\)&Q"

During the tests of 4.5.®, audio amplifiers are operated in accordance with 4.2.4 of
IEC 60065.

Q long-term basis, the electrical and
ials (see 2.9.1) may be adversely affected
at temperatures below the normal softening

4.5.2 Temperature tests

Materials used in components and in the construction of the equipment shall be selected so
that under NORMAL LOAD, temperatures do not exceed safe values in the meaning of this
standard.

Components working at high temperature shall be effectively shielded or separated to avoid
overheating of their adjacent materials and components.

Compliance is checked by inspection of material data sheets and by determining and
recording the temperatures. The equipment or parts of the equipment are operated in
accordance with 1.4.5 under NORMAL LOAD until the temperature has stabilized. For
temperature limits, see 4.5.3 and 4.5.4.

NOTE See also 1.4.4,1.4.10, 1.4.12 and 1.4.13.

It is permitted to test components and other parts independently provided that the test
conditions applicable to the equipment are followed.

Equipment intended for building-in or rack-mounting, or for incorporation in larger equipment,
is tested under the most adverse actual or simulated conditions permitted in the installation
instructions.

The temperature of electrical insulation (other than that of windings, see 1.4.13), the failure of
which could create a hazard, is measured on the surface of the insulation at a point close to
the heat source (see Footnote a in Table 4B). During the test:

— THERMAL CUT-OUTS and overcurrent protection devices shall not operate;

— THERMOSTATS are permitted to operate, provided that they do not interrupt the normal
operation of the equipment;

— TEMPERATURE LIMITERS are permitted to operate;

— sealing compounds, if any, shall not flow out.
4.5.3 Temperature limits for materials

The temperature of materials and components shall not exceed the values shown in Table 4B.
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Table 4B — Temperature limits, materials and components

Part

Maximum temperature (Tpmax)

e |

Insulation, including winding insulation:
— of Class 105 material (A)

— of Class 120 material (E)

— of Class 130 material (B)

— of Class 155 material (F)

— of Class 180 material (H)

— of Class 200 material

G“\( 180 2"

100 ° 6 ‘\Jv
Woe

,g Oabc
\a, 140 2°°

165 °2°¢

— with temperature marking

— of Class 220 material 200 °%°

— of Class 250 material \\ 225 2P
O\

Rubber or PVC insulation “ r nd external

wiring, including power supy%ords:

— without temperature marking 75 ¢

Temperature marking

Other thermoplastic insulation See °
Terminals, including earthing terminals for external earthing

conductors of STATIONARY EQUIPMENT, unless provided with a

NON-DETACHABLE POWER SUPPLY CORD 85
Parts in contact with a flammable liquid See 4.3.12
Components See 1.5.1

except in the case of
— a motor, or

— a winding with embedded thermocouples.

maximum temperature.

parentheses.

by the wire manufacturer is considered acceptable.

wide variety. These shall pass the tests specified in 4.5.5.

a |If the temperature of a winding is determined by thermocouples, these values are reduced by 10 °C,

b For each material, account shall be taken of the data for that material to determine the appropriate

¢ The designations A to H, formerly assigned in IEC 60085 to thermal classes 105 to 180, are given in

d |If there is no marking on the wire, the marking on the wire spool or the temperature rating assigned

€ ltis not possible to specify maximum permitted temperatures for thermoplastic materials, due to their

4.5.4 Touch temperature limits

The temperatures of accessible parts in OPERATOR ACCESS AREAS shall not exceed the values

shown in Table 4C.
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Table 4C — Touch temperature limits

Maximum temperature (Tmax) \
°c ~CM
Parts in OPERATOR ACCESS AREAS \ O A
Glass, porcelain G
) as
Metal and vitreous %u‘)b b
N er
material @
Handles, knobs, grips, etc., held or touched 60 70, ) 85
for short periods only
Ad 0, E_d
Handles, knobs, grips, etc., continuously held in 55 \(\065 75
normal use r \
\ >4
External surfaces of equipment that may be . 80 95
touched ®
P PN\
Parts inside the equipment that may begg*® \“ 70 80 95
touched ° .

X
\ 3
a Temperatures up to 100 ° A}érm‘ltted on the following parts:

— areas on the external surface of equipment that have no dimension exceeding 50 mm, and that are not
likely to be touched in normal use; and

— a part of equipment requiring heat for the intended function (for example, a document laminator), provided
that this condition is obvious to the USER. A warning shall be marked on the equipment in a prominent
position adjacent to the hot part.

The warning shall be either

« the symbol (IEC 60417-5041 (DB:2002-10)): A

e or the following or similar wording

WARNING
HOT SURFACE
DO NOT TOUCH

b For each material, account shall be taken of the data for that material to determine the appropriate maximum
temperature.

¢ Temperatures exceeding the limits are permitted provided that the following conditions are met:
— unintentional contact with such a part is unlikely; and

— the part has a marking indicating that this part is hot. It is permitted to use the following symbol (IEC
60417-5041 (DB:2002-10)) to provide this information.

2N

For equipment intended for installation in a RESTRICTED ACCESS LOCATION, the temperature
limits in Table 4C apply, except that for external metal parts that are evidently designed as
heat sinks or that have a visible warning, a temperature of 90 °C is permitted.

4.5.5 Resistance to abnormal heat

Thermoplastic parts on which parts at HAZARDOUS VOLTAGE are directly mounted shall be
resistant to abnormal heat.

Compliance is checked by subjecting the part to the ball pressure test according to
IEC 60695-10-2. The test is not made if it is clear from examination of the physical
characteristics of the material that it will meet the requirements of this test.

The test is made in a heating cabinet at a temperature of (T — T, + Ty, + 15 °C) £ 2 C.

However, a thermoplastic part supporting parts in a PRIMARY CIRCUIT is tested at a minimum of
125 °C.

The significances of T, T,,, and T,,,, are as given in 1.4.12.1.
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4.6 Openings in enclosures

NOTE 1 Subclauses 4.6.1 and 4.6.2 do not apply to TRANSPORTABLE EQUIPMENT. Subclause 4.6.4 applies to
TRANSPORTABLE EQUIPMENT only \
NOTE 2 Additional requirements concerning openings in ENCLOSURES are in 2.1.1. GO((\
S-
4.6.1 Top and side openings e

For equipment that is intended to be used in more than one’@aa\%n (see 1.3.6), the
requirements of 4.6.1 apply in each appropriate orlentatlo

€ ; t for ENCLOSURES of TRANSPORTABLE
Structed that it is unlikely that objects will
acting bare conductive parts.

Openings in the top and sides of ENCLOSURE
EQUIPMENT (see 4.6.4), shall be so locat
enter the openings and create hazarV

NOTE 1 Hazards include enegg @ *and those created by bridging of insulation or by OPERATOR access to
parts at HAZARDOUS VOLTAGE (f% via metal jewellery).

Openings, located behind doors, panels, covers, etc., that can be opened or removed by an
OPERATOR, are not required to comply provided that the equipment openings comply with the
doors, panels and covers closed or in place.

Where a portion of the side of a FIRE ENCLOSURE falls within the area traced out by the
5° angle in Figure 4E, the limitations in 4.6.2 on sizes of openings in bottoms of FIRE
ENCLOSURES also apply to this portion of the side.

Compliance is checked by inspection and measurement. Except for that portion of the side of
a FIRE ENCLOSURE that is subject to the requirements of 4.6.2 (see above paragraph), any one
of the following is considered to satisfy the requirements (other constructions are not
excluded):

— openings that do not exceed 5§ mm in any dimension;
— openings that do not exceed 1 mm in width regardless of length;
— top openings in which vertical entry is prevented (see Figure 4B for examples);

— side openings provided with louvres that are shaped to deflect outwards an external
vertically falling object (see Figure 4C for examples);

— top or side openings, as shown in Figure 4D, that are not located vertically, or within a
volume V bounded by a 5° vertical projection up to the size of opening L, above bare
conductive parts:

e at HAZARDOUS VOLTAGE, or
e that present an energy hazard within the meaning of 2.1.1.5.

NOTE 2 The examples of Figures 4B, 4C, 4D and 4E are not intended to be used as engineering drawings but are
only shown to illustrate the intent of these requirements.
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Figure 4C — Examples of louvre design
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ENCLOSURE opening.
Vertical projection of the outer edges of the opening.

Inclined lines that project at a 5° angle from the edges of the opening to points located E
distance from B.

Line that is projected straight downward in the same plane as the ENCLOSURE side wall.

Projection of the outer edge of the opening (B) and the inclined line (C) (not to be greater
than L).

Maximum dimension of the ENCLOSURE opening.

Volume in which bare parts at HAZARDOUS VOLTAGE, or which are energy hazards (see 4.6.1),
are not located.

Figure 4D — Enclosure openings
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4.6.2 Bottoms of fire enclosures

For equipment that is intended to be used in more than one orientation (see 1.3.6), the
requirements of 4.6.2 apply in each appropriate orientation.

The bottom of a FIRE ENCLOSURE (except for the FIRE ENCLOSURE of a QRTABLE
EQUIPMENT) or individual barriers, shall provide protection under all in@% rts, including
partially enclosed components or assemblies, which, under faéa wdns, could emit

material likely to ignite the supporting surface. A

AL
NOTE See 4.7.2.2 for parts that do not require a FIRE ENCLOSUR \(\

G

The bottom or barrier shall be located as, a smaller in area than, indicated in Figure 4E
and be horizontal, lipped or otherwis\e\ O provide equivalent protection.

.

An opening in the bottomﬂ&%?otected by a baffle, screen or other means so that molten
unli

metal and burning materi kely to fall outside the FIRE ENCLOSURE.

A The portion of a component under which a FIRE
ENCLOSURE is required, for example, under those
openings in a component or assembly through
which flaming particles might be emitted. If the
component or assembly does not have its own
FIRE ENCLOSURE, the area to be protected is the
entire area occupied by the component or
assembly.

B The outline of the area of A projected vertically
downward onto the horizontal plane of the lowest
point of the FIRE ENCLOSURE.

! ' C Inclined line that traces an outline D on the
i same plane as B. Moving around the perimeter
i ! of the outline B, this line projects at a 5° angle
i i from the vertical at every point round the
perimeter of the openings in A and is oriented to
trace out the largest area.

D Minimum outline of the bottom of the FIRE
ENCLOSURE. A portion of the side of a FIRE
ENCLOSURE that is within the area traced out by
the 5° angle is also considered to be part of the

IEC 1557/05 bottom of the FIRE ENCLOSURE.

Figure 4E - Typical bottom of a fire enclosure for
partially enclosed component or assembly

The requirements of 4.6.2 do not apply to STATIONARY EQUIPMENT intended only for use in a
RESTRICTED ACCESS LOCATION and to be mounted on a concrete floor or other non-combustible
surface. Such equipment shall be marked as follows:

SUITABLE FOR MOUNTING ON CONCRETE
OR OTHER NON-COMBUSTIBLE SURFACE ONLY

Ql
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Compliance is checked by inspection and, where necessary, by the test of Clause A.3.

The following constructions are considered to satisfy the requirement without test:

no opening in the bottom of a FIRE ENCLOSURE;

00“\\

openings in the bottom of any size under an internal barrier, screen ort hich itself
complies with the requirements for a FIRE ENCLOSURE, see also 4. 2

openings in the bottom, each not larger than 40 mm?2 % omponents and parts
meeting the requirements for V-1 CLASS MATERIAL, OAMED MATERIAL or under

small components that pass the needle-flame t 60695-11-5 using a 30 s flame
application;
baffle plate construction as i//us ure 4F

metal bottoms of FIRE /\K q S conforming to the dimensional limits of any line in
Table 4D; E\

metal bottom screens havmg a mesh with nominal openings not greater than 2 mm
between centre lines and with wire diameters of not less than 0,45 mm.

Not less Baffle plates (may be above or below
than 2X bottom of FIRE ENCLOSURE)

XT%/\ || |

Bottom of FIRE ENCLOSURE / IEC 1558/05

Figure 4F — Baffle plate construction
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Table 4D - Size and spacing of openings in metal bottoms of fire enclosures

\\

Applicable to circular holes Applicable to other shaped openings
Maximum Minimum spacing Minimum sp \
Metal bottom diameter of holes Maximum of openi
minimum thickness of holes centre to centre area bor@
mm mm mm mm

e

0,66 11 1,7 1,1
-

0,66 1,2 2,3 . (\6‘2 1,1
0,76 1,1 1,7 GK\\ 1,1 0,55
0,76 1,2 . 1,2 1,1
0,81 1,9 \ 1 2,9 1,1
0,89 &9‘9“\ 3,1 2,9 1,2
0,91 \(\ 2.7 2,1 1.1
0,91 2,0 3,1 3,1 1,2

1,0 1,6 2,7 2.1 1,1

1,0 2,0 3,0 3,2 1,0

4.6.3 Doors or covers in fire enclosures

If part of a FIRE ENCLOSURE consists of a door or cover leading to an OPERATOR ACCESS AREA, it
shall comply with one of the following requirements:

— the door or cover shall be interlocked to comply with the requirements in 2.8;

— a door or cover, intended to be routinely opened by the OPERATOR, shall comply with both
of the following conditions:

e it shall not be removable from other parts of the FIRE ENCLOSURE by the OPERATOR; and

e it shall be provided with a means to keep it closed during normal operation;

— a door or cover intended only for occasional use by the OPERATOR, such as for the
installation of accessories, is permitted to be removable provided that the operating
instructions include directions for correct removal and reinstallation of the door or cover.

Compliance is checked by inspection.

4.6.4 Openings in transportable equipment

The risk of ignition caused by small metallic objects, such as paper clips or staples, moving
around inside TRANSPORTABLE EQUIPMENT during transportation shall be reduced by measures
to minimize the likelihood of such objects entering the equipment and bridging bare
conductive parts that may result in a fire hazard. Except as required in 4.6.4.3, provision of
such measures is not required for bare conductive parts between which the power is limited in
accordance with 2.5.

NOTE The above requirement only applies to bare conductive parts. Conductive parts covered with conformal or
other coatings are not considered to be bare conductive parts.
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Compliance is checked according to 4.6.4.1, 4.6.4.2 and 4.6.4.3 as appropriate. During the
inspection and tests, all doors or covers are closed or in place and peripheral devices or
assemblies, such as disk drives, batteries, etc., are installed as intended. ((\\

4.6.4.1 Constructional design measures

.
Examples of acceptable constructional design measures are: \)ges
— providing openings that do not exceed 1 mm in width regaﬁ; ngth; or
X er than 2 mm between centre

— providing a screen having a mesh with openings \9
lines and constructed with a thread or wire di @K& ot less than 0,45 mm; or

— providing internal barriers; or

— other equivalent constructional

NOTE Screens provided to linyi F‘S‘ & small objects form part of the ENCLOSURE and the requirements in 4.7
for FIRE ENCLOSURES may apply, s&1.3.6.

Compliance is checked by inspection and measurement and, if necessary, by simulating the
entry of objects that could bridge bare conductive parts.

4.6.4.2 Evaluation measures for larger openings

Openings larger than specified in 4.6.4.1 are permitted (see also 2.1.1.1), provided that fault
testing is conducted to simulate bridging along a direct straight path between bare conductive
parts (for metallized parts, see 4.6.4.3) located less than 13 mm away from each other in all
areas within the equipment that do not meet the criteria of 4.6.4.1.

Compliance is checked by inspection and measurement and by simulated fault testing.
Bridging is considered to exist between bare conductive parts that can be contacted
simultaneously using a straight metal object, 1 mm in diameter and having any length up to
13 mm, applied without appreciable force. During the fault tests, there shall be no ignition of
any non-metallic materials and no emission of molten metal.

4.6.4.3 Use of metallized parts

Where metallized parts of a plastic barrier or ENCLOSURE are within 13 mm of parts of circuits
where the available power is greater than 15 VA, one of the following requirements a) or b) or
c) applies:

a) access by a foreign metallic object shall be limited in accordance with 4.6.4.1, whether or not the
available power meets the limits of 2.5; or

b) there shall be a barrier between the bare conductive parts and the metallized barrier or
ENCLOSURE; or

c) fault testing shall be conducted to simulate bridging along a direct path between a bare conductive
part and the nearest metallized part of a barrier or ENCLOSURE that is within 13 mm of the bare
conductive part.

NOTE Examples of metallized plastic barriers or ENCLOSURES include those made of conductive composite
materials or that are electroplated, vacuum-deposited, painted or foil lined.

Compliance is checked by inspection and measurement and, where appropriate, by test. If
simulated fault testing is conducted, no ignition of the metallized barrier or ENCLOSURE shall
occur.
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4.6.5 Adhesives for constructional purposes

If a barrier or screen provided to comply with 4.6.1, 4.6.2 or 4.6.4 is secured with adhesive to \
the inside of the ENCLOSURE or to other parts |nS|de the ENCLOSURE, the adhesive shaII
adequate bonding properties throughout the life of the equipment.

Compliance is checked by examination of the construction and of the W%ta If such
data is not available, compliance is checked by the following tests

A sample of the equipment or a part of the ENCLOSU a'barr/er or screen attached is
evaluated with the sample placed with the barrier or, n the underside.

Condition the sample in an oven at, fo//owmg temperatures for the time durations
specified: \

100 °C + 2 °C for on
90 °C + 2 °C for three weeks; or
82 °C £ 2 °C for eight weeks.

Upon completion of the temperature conditioning, subject the sample to the following:

— remove the sample from oven and leave it at any convenient temperature between 20 °C
and 30 °C for 1 h;

place the sample in a freezer at -40 °C + 2 °C for 4 h;

remove and allow the sample to come to any convenient temperature between 20 °C and
30 °C for 8 h;

place the sample in a cabinet at 91 % to 95 % relative humidity for 72 h;

remove the sample and leave it at any convenient temperature between 20 °C and 30 °C
for 1 h;

— place the sample in an oven at the temperature used for the temperature conditioning for 4 h;

remove the sample and allow it to reach any convenient temperature between 20 °C; and
30 °C for 8 h.

The sample is then immediately subjected to the tests of 4.2 as applicable. The barrier or
screen shall not fall off or partly dislodge as a result of these tests.

With the concurrence of the manufacturer, it is permitted to increase any of the above time
durations.

4.7 Resistance to fire

This subclause specifies requirements intended to reduce the risk of ignition and the spread
of flame, both within the equipment and to the outside, by the appropriate use of materials
and components and by suitable construction.

NOTE 1 The risk of ignition is reduced by limiting the maximum temperature of components under normal
operating conditions and after a single fault (see 1.4.14), or by limiting the power available in a circuit.

NOTE 2 The spread of flame in the event of ignition is reduced by the use of flame retardant materials and
insulation, or by providing adequate separation.

NOTE 3 For a ranking of materials with respect to flammability, refer to the notes in 1.2.12.1.

Note deleted

Metals, ceramic materials and glass shall be considered to comply without test.
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4.7.1 Reducing the risk of ignition and spread of flame

protection against ignition and spread of flame that could affect materials, wiring,
components and electronic components such as integrated circuits, transistors, t

For equipment or a portion of equipment, there are two alternative methods of providin \
wo&é\
diodes, resistors and capacitors.

S.
Method 1 — Selection and application of components, wiring and m %at reduce the
possibility of ignition and spread of flame and, where nece the use of a FIRE
ENCLOSURE. The appropriate requirements are detailed j g d 4.7.3. In addition, the
simulated faults of 5.3.7 are applied, except for S%Q n using this method.
o

&
electronic components. .

Method 2 — Application of all of ated fault tests in 5.3.7. A FIRE ENCLOSURE is not
required for equipment or,t ‘& tion of equipment for which only Method 2 is used. In
particular, 5.3.7 c) apR\, h includes testing all relevant components in both PRIMARY
CIRCUITS and SECONDA RCUITS.

NOTE 1 Method 1 may be preferred for equipmen rtion of equipment with a large number of

NOTE 2 Method 2 may be preferred for equipment or that portion of equipment with a small number of
electronic components.

4.7.2 Conditions for a fire enclosure

A FIRE ENCLOSURE is required when temperatures of parts under fault conditions could be
sufficient for ignition.

4.7.2.1 Parts requiring a fire enclosure

Except where Method 2 of 4.7.1 is used, or as permitted in 4.7.2.2, the following are
considered to have a risk of ignition and, therefore, require a FIRE ENCLOSURE:

— components in PRIMARY CIRCUITS;

— components in SECONDARY CIRCUITS supplied by power sources that exceed the limits
specified in 2.5;

— components in SECONDARY CIRCUITS supplied by limited power sources as specified in 2.5,
but not mounted on v-1 CLASS MATERIAL,;

— components within a power supply unit or assembly having a limited power output as
specified in 2.5, including overcurrent protective devices, limiting impedances, regulating
networks and wiring, up to the point where the limited power source output criteria are
met;

— components having unenclosed arcing parts, such as open switch and relay contacts and
commutators, in a circuit at HAZARDOUS VOLTAGE or at a HAZARDOUS ENERGY LEVEL; and

— insulated wiring.

4.7.2.2 Parts not requiring a fire enclosure
The following do not require a FIRE ENCLOSURE:

— motors;
— transformers;
— electromechanical components complying with 5.3.5;

— wiring and cables insulated with PVC, TFE, PTFE, FEP, polychloroprene or polyimide;
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— plugs and connectors forming part of a power supply cord or INTERCONNECTING CABLE;

— components, including connectors, meeting the requirements of 4.7.3.2, which fill an
opening in a FIRE ENCLOSURE;

— connectors in SECONDARY CIRCUITS supplied by power sources that are limi
maximum of 15 VA (see 1.4.11) under normal operating conditions and after%m e tault
in the equipment (see 1.4.14);

— connectors in SECONDARY CIRCUITS supplied by limited power sg@\&%lymg with 2.5;

— other components in SECONDARY CIRCUITS:

e supplied by limited power sources comp yl@K\)\hZS and mounted on V-1 CLASS
MATERIAL;

e supplied by internal or externgl sources that are limited to a maximum of 15 VA
(see 1.4.11) under norma eldting conditions and after a single fault in the equipment
(see 1.4.14) and m *HB75 CLASS MATERIA,L if the thinnest significant thickness
of this material is < r HB40 CLASS MATERIAL, if the thinnest significant thickness of
this material is > 3 mm;

Note deleted

e complying with Method 2 of 4.7.1;

— equipment, or a part of the equipment, having a momentary contact switch that the USER
has to activate continuously, and the release of which removes all power from the
equipment or part.

Compliance with 4.7.2.1 and 4.7.2.2 is checked by inspection and by evaluation of the data
provided by the manufacturer. In the case where no data is provided, compliance is
determined by tests.

4.7.3 Materials
4.7.3.1 General

ENCLOSURES, components and other parts shall be so constructed, or shall make use of such
materials, that the propagation of fire is limited.

VTM-0 CLASS MATERIAL, VTM-1 CLASS MATERIAL and VTM-2 CLASS MATERIAL are considered to be
equivalent to V-0 CLASS MATERIAL, V-1 CLASS MATERIAL and V-2 CLASS MATERIAL, respectively, for
their flammability properties. Their electrical and mechanical properties are not necessarily
equivalent.

Where HB40 CLASS MATERIAL, HB75 CLASS MATERIAL or HBF CLASS FOAMED MATERIAL, is required,
material passing the glow-wire test at 550 °C according to IEC 60695-2-11 is acceptable as an
alternative.

Where it is not practical to protect components against overheating under fault conditions, the
components shall be mounted on v-1 CLASS MATERIAL. Additionally, such components shall be
separated from material of a class lower than v-1 CLASS MATERIAL (see 1.2.12.1, Note 2) by at
least 13 mm of air, or by a solid barrier of v-1 CLASS MATERIAL.

NOTE 1 See also 4.7.3.5.
Note deleted
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NOTE 3 In considering how to limit propagation of fire, and what are "small parts", account should be taken of the
cumulative effect of small parts when they are adjacent to each other, and also of the possible effect of
propagating fire from one part to another.

NOTE 4 The material flammability requirements in 4.7.3 are summarized in Table 4E. \
6@&7(9\

Compliance is checked by inspection and by evaluation of relevant data provide
manufacturer.

4.7.3.2 Materials for fire enclosures a\)g

The following requirements apply as appropriate. ‘\(\

.

pge equipments, even if they are used in

The 18 kg mass criterion applies to individua
close proximity to each other (for exgmgl on top of another). However, if a part of the
FIRE ENCLOSURE is removed in sucf \J®tion (in the same example, the bottom cover of the
top equipment), the combin s, the equipment applies. In determining the total mass of
equipment, supplies, ¢ e materials, media and recording materials used with

the equipment shall not beMaken into account.

For MOVABLE EQUIPMENT having a total mass not exceeding 18 kg, the material of a FIRE
ENCLOSURE, in the thinnest significant wall thickness used, shall be of v-1 CLASS MATERIAL or
shall pass the test of Clause A.2.

For MOVABLE EQUIPMENT having a total mass exceeding 18 kg and for all STATIONARY
EQUIPMENT, the material of a FIRE ENCLOSURE, in the thinnest significant wall thickness used,
shall be of 5vB CLASS MATERIAL or shall pass the test of Clause A.1.

Materials for components that fill an opening in a FIRE ENCLOSURE, and that are intended to be
mounted in this opening shall:

— be of V-1 CLASS MATERIAL; or
— pass the tests of Clause A.2; or

— comply with the flammability requirements of the relevant IEC component standard.

NOTE Examples of these components are fuseholders, switches, pilot lights, connectors and appliance inlets.

Plastic materials of a FIRE ENCLOSURE shall be located more than 13 mm through air from
arcing parts such as unenclosed commutators and unenclosed switch contacts.

Plastic materials of a FIRE ENCLOSURE located less than 13 mm through air from non-arcing
parts which, under any condition of normal or abnormal operation, could attain a temperature
sufficient to ignite the material, shall be capable of passing the test of IEC 60695-2-20. The
average time to ignition of the samples shall be not less than 15 s. If a sample melts through
without igniting, the time at which this occurs is not considered to be the time to ignition.

Compliance is checked by inspection of the equipment and material data sheets and, if
necessary, by the appropriate test or tests in Annex A or IEC 60695-2-20.
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4.7.3.3 Materials for components and other parts outside fire enclosures

MECHANICAL ENCLOSURES, ELECTRICAL ENCLOSURES and DECORATIVE PARTS), located outsfe

Except as otherwise noted below, materials for components and other parts (includin?\
FIRE ENCLOSURES, shall be of CJ

— HB75 CLASS MATERIAL if the thinnest significant thickness of this materialg@%ﬁ, or
— HB40 CLASS MATERIAL if the thinnest significant thickness of this i®= 3 mm, or

— HBF CLASS FOAMED MATERIAL.

(3
.
NOTE Where a MECHANICAL ENCLOSURE or an ELECTRICAL leo serves as a FIRE ENCLOSURE, the
requirements for FIRE ENCLOSURES apply.

.

Requirements for materials in air fit blies are in 4.7.3.5 and for materials in high-
voltage components in 4.7.3.6. *

\' .
Connectors shall comply MXne of the following:

— be made of V-2 CLASS MATERIAL; or

— pass the tests of Clause A.2; or

— comply with the flammability requirements of the relevant IEC component standard; or
— be mounted on V-1 CLASS MATERIAL and be of a small size; or

— be located in a SECONDARY CIRCUIT supplied by a power source that is limited to a
maximum of 15 VA (see 1.4.11) under normal operating conditions and after a single fault
in the equipment (see 1.4.14).

The requirement for materials for components and other parts to be of HB40 CLASS MATERIAL,
HB75 CLASS MATERIAL, or HBF CLASS FOAMED MATERIAL, does not apply to any of the following:

— electrical components that do not present a fire hazard under abnormal operating
conditions when tested according to 5.3.7;

— materials and components within an ENCLOSURE of 0,06 m3 or less, consisting totally of
metal and having no ventilation openings, or within a sealed unit containing an inert gas;

— meter cases (if otherwise determined to be suitable for mounting of parts at HAZARDOUS
VOLTAGE), meter faces and indicator lamps or their jewels;

— components meeting the flammability requirements of a relevant IEC component standard
that includes such requirements;

— electronic components, such as integrated circuit packages, optocoupler packages,
capacitors and other small parts that are:

e mounted on V-1 CLASS MATERIAL; or

e supplied from a power source of no more than 15 VA (see 1.4.11) under normal
operating conditions or after a single fault in the equipment (see 1.4.14) and mounted
on HB75 CLASS MATERIAL if the thinnest significant thickness of this material is < 3 mm, or
HB40 CLASS MATERIAL if the thinnest significant thickness of this material is > 3 mm;
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— wiring, cables and connectors insulated with PVC, TFE, PTFE, FEP, polychloroprene or
polyimide;

— individual clamps (not including helical wraps or other continuous forms), lacing ta \
twine and cable ties used with wiring harnesses; (ﬁ\

— gears, cams, belts, bearings and other small parts that would contribute n eI to
a fire, including DECORATIVE PARTS, labels, mounting feet, key caps, knoQ & Ilke

— supplies, consumable materials, media and recording materials %

form intended functions,

— parts that are required to have particular propertles in
tubes.

such as rubber rollers for paper pick-up and del|ve

Compliance is checked by inspection of uvpment and material data sheets and, if
necessary, by the appropriate test o \ nnex A.

4.7.3.4 Materials for COW' s’and other parts inside fire enclosures

Requirements for materials in air filter assemblies are in 4.7.3.5 and requirements for
materials in high-voltage components in 4.7.3.6. [~ Requirements for voltage dependent resis-
tors (VDR'’s) are in Annex Q.

Inside FIRE ENCLOSURES, materials for components and other parts, (including MECHANICAL
ENCLOSURES and ELECTRICAL ENCLOSURES located inside FIRE ENCLOSURES), shall comply with
one of the following:

— be of v-2 CLASS MATERIAL or HF-2 CLASS FOAMED MATERIAL; or
— pass the flammability test described in Clause A.2; or

— meet the flammability requirements of a relevant IEC component standard that includes
such requirements.

The above requirement does not apply to any of the following:

— electrical components that do not present a fire hazard under abnormal operating
conditions when tested according to 5.3.7;

— materials and components within an ENCLOSURE of 0,06 m3 or less, consisting totally of
metal and having no ventilation openings, or within a sealed unit containing an inert gas;

— one or more layers of thin insulating material, such as adhesive tape, used directly on any
surface within a FIRE ENCLOSURE, including the surface of current-carrying parts, provided
that the combination of the thin insulating material and the surface of application complies
with the requirements of V-2 CLASS MATERIAL, Or HF-2 CLASS FOAMED MATERIAL;

NOTE Where the thin insulating material referred to in the above exclusion is on the inner surface of the FIRE
ENCLOSURE itself, the requirements in 4.6.2 continue to apply to the FIRE ENCLOSURE.

— meter cases (if otherwise determined to be suitable for mounting of parts at HAZARDOUS
VOLTAGE), meter faces and indicator lamps or their jewels;

— electronic components, such as integrated circuit packages, optocoupler packages,
capacitors and other small parts that are mounted on V-1 CLASS MATERIAL,;

— wiring, cables and connectors insulated with PVC, TFE, PTFE, FEP, polychloroprene or
polyimide;

— individual clamps (not including helical wraps or other continuous forms), lacing tape,
twine and cable ties used with wiring harnesses;
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— the following parts, provided that they are separated from electrical parts (other than
insulated wires and cables), which under fault conditions are likely to produce a
temperature that could cause ignition, by at least 13 mm of air or by a solid barrier of
V-1 CLASS MATERIAL: \

e gears, cams, belts, bearings and other small parts that would contrlbute ligi quel
to a fire, including, labels, mounting feet, key caps, knobs and the I|k g

e supplies, consumable materials, media and recording materia
@er to perform intended

e parts that are required to have particular proper
functions, such as rubber rollers for paper pICk-W ry and ink tubes;

e tubing for air or any fluid systems, contai
parts, provided that they are of HB7
of the material is <3 mm, or

ders or liquids and foamed plastic
ATERIAL if the thinnest significant thickness
MATERIAL if the thinnest significant thickness of
S FOAMED MATERIAL.

the material is > 3 mm, Qr Q¥
.
Compliance is checked Y\“chﬁon of the equipment and material data sheets and, if
necessary, by the appropriate test or tests of Annex A.

4.7.3.5 Materials for air filter assemblies

Air filter assemblies shall be constructed of V-2 CLASS MATERIAL, or HF-2 CLASS FOAMED
MATERIAL.

This requirement does not apply to the following constructions:

— air filter assemblies in air circulating systems, whether or not airtight, that are not intended
to be vented outside the FIRE ENCLOSURE;

— air filter assemblies located inside or outside a FIRE ENCLOSURE, provided that the filter
materials are separated by a metal screen from parts that could cause ignition. This
screen may be perforated and shall meet the requirements of 4.6.2 for the bottoms of FIRE
ENCLOSURES;

— air filter assemblies constructed of

e HB75 CLASS MATERIAL if the thinnest significant thickness of this material is <3 mm, or
e HB40 CLASS MATERIAL if the thinnest significant thickness of this material is > 3 mm, or

e HBF CLASS FOAMED MATERIAL,

provided that they are separated by at least 13 mm of air, or by a solid barrier of v-1 CLASS
MATERIAL, from electrical parts (other than insulated wires and cables) which under fault
conditions are likely to produce a temperature that could cause ignition.

Compliance is checked by inspection of the equipment and material data sheets and, if
necessary, by appropriate tests.

4.7.3.6 Materials used in high-voltage components

High-voltage components operating at peak-to-peak voltages exceeding 4 kV shall either be
of V-2 CLASS MATERIAL, Or HF-2 CLASS FOAMED MATERIAL, or comply with 14.4 of IEC 60065 or
pass the needle flame test according to IEC 60695-11-5.
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Compliance is checked by inspection of the equipment and material data sheets and, if
necessary, by

— the tests for v-2 CLASS MATERIAL or HF-2 CLASS FOAMED MATERIAL; or (’(\\
— the test described in 14.4 of IEC 60065; or 6 GO

.
— the needle flame test according to IEC 60695-11-5. ge

In addition, the following details apply, referring to clauses of | C,@&-M-ﬁ'

Clause 7 — Severities ‘G“\“

The test flame is applied for 10 s. If & s ning flame does not last longer than 30 s, the
test flame is applied again for 1 mia¥ same point or at any other point. If again a self-
sustaining flame does not la gk than 30 s, the test flame is then applied for 2 min at the
same point or at any othe (

Clause 8 — Conditioning

Except for high voltage transformers and high voltage multipliers the samples are stored for
2 h in an oven at a temperature of 100 °C + 2 °C.

For high voltage transformers, a power of 10 W (d.c. or a.c. at mains frequency) is initially
supplied to the high-voltage winding. This power is maintained for 2 min, after which it is
increased by successive steps of 10 W at 2 min intervals to 40 W.

The treatment lasts 8 min or is terminated as soon as interruption of the winding or
appreciable splitting of the protective covering occurs.

NOTE 1 Certain transformers are so designed that this preconditioning cannot be conducted. In such cases the
oven preconditioning applies.

For high-voltage multipliers, a voltage taken from an appropriate high-voltage transformer, is
supplied to each sample, its output circuit being short-circuited.

The input voltage is adjusted so that the short-circuit current is initially 25 mA £ 5 mA. This
current is maintained for 30 min or is terminated as soon as any interruption of the circuit or
appreciable splitting of the protective covering occurs.

NOTE 2 Where the design of a high-voltage multiplier is such that a short-circuit current of 25 mA cannot be
obtained, a preconditioning current is used, which represents the maximum attainable current, determined either by
the design of the multiplier or by its conditions of use in a particular apparatus.

Clause 11 — Evaluation of test results
After the first application of the test flame, the test sample shall not be consumed completely.

After any application of the test flame, any self-sustaining flame shall extinguish within 30 s.
No burning of the WRAPPING TISSUE shall occur and the board shall not be scorched.
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Table 4E — Summary of material flammability requirements

Part

Requirement

<\

FIRE ENCLOSURES
4.7.3.2

A
MOVABLE EQUIPMENT > 18 kg and |- 5VB 0\‘
STATIONARY EQUIPMENT _ TestA.1
— Hot wire test %%5 2-20
(If <13 om parts at high
tem could cause
MOVABLE EQUIPMENT < 18 kx\\‘ -1
— TestA.2

e

— Hot wire test of IEC 60695-2-20
(If < 13 mm of air from parts at high
temperatures that could cause
ignition)

V\\ rts that fill an opening

- V-1
— TestA.2
— Component standard

Components and parts, including MECHANICAL ENCLOSURES and
ELECTRICAL ENCLOSURES, outside FIRE ENCLOSURES

4.7.3.1and 4.7.3.3

— HB40 for thicknesses > 3 mm
— HB75 for thicknesses < 3 mm
- HBF

— Glow-wire test 550 °C
of IEC 60695-2-11

For connectors and exceptions
see 4.7.3.3

Components and parts, including MECHANICAL ENCLOSURES and
ELECTRICAL ENCLOSURES, inside FIRE ENCLOSURES

4.7.3.4

- V-2

- HF-2

— TestA.2

— Component standard
For exceptions see 4.7.3.4

Air filter assemblies - V-2
4.7.3.5 — HEF-2
— TestA.2
For exceptions see 4.7.3.5
High voltage (> 4 kV) components - V-2
4.7.3.6 — HEF-2

Test of 14.4 of IEC 60065
Needle flame test of IEC 60695-11-5
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5 Electrical requirements and simulated abnormal conditions

51 Touch current and protective conductor current ((\\

In this subclause measurements of current through networks simulating the im %Q che
human body are referred to as measurements of TOUCH CURRENT. é

Except for application of 5.1.8.2, these requirements do not apply \>ment intended to be
supplied by only a DC MAINS SUPPLY. (\a’

5.1.1 General G“\
.

Equipment shall be so designed an ed that neither TOUCH CURRENT nor PROTECTIVE
CONDUCTOR CURRENT is likely to §;ea lectric shock hazard.
.

Compliance is checked b Xt‘n
5.1.8 (see also 1.4.4).

in accordance with 5.1.2 to 5.1.7 inclusive, and, if relevant,

However, if it is clear from a study of the circuit diagrams of either STATIONARY PERMANENTLY
CONNECTED EQUIPMENT or STATIONARY PLUGGABLE EQUIPMENT TYPE B, that has a PROTECTIVE
EARTHING CONDUCTOR, that the TOUCH CURRENT will exceed 3,6 mA r.m.s., but that the
PROTECTIVE CONDUCTOR CURRENT will not exceed 5 % of input current, the tests of 5.1.5, 5.1.6
and 5.1.7.1 a) are not made.

NOTE In the above case, the requirement of 5.1.7.1 b) continues to apply.
5.1.2 Configuration of equipment under test (EUT)
5.1.2.1 Single connection to an a.c. mains supply

Systems of interconnected equipment with individual connections to the AC MAINS SUPPLY shall
have each piece of equipment tested separately. Systems of interconnected equipment with
one common connection to the AC MAINS SUPPLY shall be treated as a single piece of
equipment. See also 1.4.10 regarding the inclusion of optional features.

NOTE Systems of interconnected equipment are specified in more detail in Annex A of IEC 60990.

5.1.2.2 Redundant multiple connections to an a.c. mains supply

Equipment that is designed for multiple connections to the AC MAINS SUPPLY, only one of which
is required at a time, shall be tested with only one connection.

5.1.2.3 Simultaneous multiple connections to an a.c. mains supply

Equipment requiring power simultaneously from two or more AC MAINS SUPPLIES shall be tested
with all AC MAINS SUPPLIES connected.

The total TOUCH CURRENT through all PROTECTIVE EARTHING CONDUCTORS that are connected to
each other and to earth is measured.



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) 176 -

A PROTECTIVE EARTHING CONDUCTOR that is not connected within the equipment to other
earthed parts in the equipment shall not be included in the above tests. If an a.c. power
source has such a PROTECTIVE EARTHING CONDUCTOR it shall be tested separately according tg \

5.1.2.1 (see also 5.1.7.2).
00

5.1.3 Test circuit 66

Equipment is tested using the test circuit in Figure 5A (for sin qu1pment to be
connected only to a star TN or TT power distribution syste re 5B (for three-phase
equipment to be connected only to a star TN or T.T /st ution system) or where

appropriate, another test circuit from Figures 7, 9, 1&;@ or 14 of IEC 60990.

The use of a test transformer for isolg¢i o'ptional. For maximum protection, a test

transformer for isolation (T in F/gu 5B) is used and the main protective earthing

terminal of the EUT is earthe ? pacitive leakage in the transformer shall then be taken
)

into account. As an alten arthing the EUT, the test transformer secondary and the
EUT are left floating (not in which case capacitive leakage in the transformer need
not be taken into account.

If transformer T is not used, the EUT and the test circuitry shall not be earthed. The EUT is
mounted on an insulating stand, and appropriate safety precautions are taken in view of the
possibility of the BoDY of the equipment being at a HAZARDOUS VOLTAGE.

Equipment to be connected to an IT power distribution system is tested accordingly (see
Figures 9, 10 and 12 of IEC 60990). Such equipment may also be connected to a TN or TT
power distribution system without further test.

Single-phase equipment intended to be operated between two line conductors is tested using
a three-phase test circuit such as Figure 5B.

If it is inconvenient to test equipment at the most unfavourable supply voltage (see 1.4.5), it is
permitted to test the equipment at any available voltage within the tolerance of RATED VOLTAGE
or within the RATED VOLTAGE RANGE, and then calculate the results.
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Point of connection
to AC MAINS SUPPLY
(Polarity)

L Pl L (’(\\
TELE, C‘AQN
~ nnection
a not connected)
>
N N 0
Qi
<~\(\\ e
‘J (Polarity)
PE e \ \\
T EUT
(E%@ .
Optional test <1\ B A Qit
transformer m
for isolation NI [
Measuring (Test switch)
network

IEC 1559/05
NOTE This figure is derived from Figure 6 of IEC 60990.

Figure 5A — Test circuit for touch current of single-phase equipment
on a star TN or TT power supply system

Point of connection
to AC MAINS SUPPLY

L1 L1
I
j iL (Polarity)
L2 Pl TELECOMUNICATION
—~ 1 1} NETWORK connection
j i port (not connected)
L3 P L3 p2
—H (Polarity)
N N
PE e PE
T o= EUT
(Earthing
Optional test conductor)
transformer B /\ A Oﬁ
for isolation \/ ‘
Measuring (Test switch)
network

IEC 1560/05
NOTE This figure is derived from Figure 11 of IEC 60990.

Figure 5B — Test circuit for touch current of three-phase equipment
on a star TN or TT power supply system
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5.1.4 Application of measuring instrument

Tests are conducted using one of the measuring instruments in Annex D, or any other circuit
giving the same results. (,(\\

Terminal B of the measuring instrument is connected to the earthed (neutral) co ¢k’ of the
supply (see Figure 5A or 5B).

Terminal A of the measuring instrument is connected as spec 5’,@6’5

For an accessible non-conductive part, the test is Qmeta/ foil having dimensions of
100 mm by 200 mm in contact with the part. S:éa of the foil is smaller than the surface
under test, the foil is moved so as to (&elst of the surface. Where adhesive metal foil is

used, the adhesive shall be condu récautions are taken to prevent the metal foil from
affecting the heat dissipatio ? ipment.
co tact.

NOTE 1 The foil test S|mulates

Accessible conductive parts that are incidentally connected to other parts are tested both as
connected and disconnected parts.

NOTE 2 Incidentally connected parts are described in more detail in Annex C of IEC 60990.

5.1.5 Test procedure

For equipment having a protective earthing connection or a FUNCTIONAL EARTHING connection,
terminal A of the measuring instrument is connected via measurement switch "s" to the main
protective earthing terminal of the EUT, with the earthing conductor switch "e" open.

The test is also conducted, on all equipment, with terminal A of the measuring network
connected via measurement switch "s" to each unearthed or non-conductive accessible part
and each unearthed accessible circuit, in turn, with the earthing conductor switch "e" closed.

Additionally:

— for single-phase equipment, the tests are repeated in reverse polarity (switch "p1");

— for three-phase equipment, the tests are repeated in reverse polarity (switch "p1") unless
the equipment is sensitive to phase sequence.

When testing three-phase equipment, any components used for EMC purposes and
connected between line and earth are disconnected one at a time; for this purpose, groups of
components in parallel connected through a single connection are treated as single
components. Each time a line-to-earth component is disconnected the sequence of switch
operations is repeated.

NOTE Where filters are normally encapsulated, it may be necessary to provide an unencapsulated unit for test or
to simulate the filter network.

For each placement of the measuring instrument, any switches in the PRIMARY CIRCUIT and
likely to be operated in normal use are open and closed in all possible combinations.

After applying each test condition, the equipment is restored to its original condition, that is
without fault or consequential damage.
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5.1.6 Test measurements

Either the r.m.s. value of the voltage, U,, is measured using the measuring instrument of
Figure D.1, or the r.m.s. value of the current is measured using the measuring instrume

Figure D.2. CJ

.
The D.1 instrument gives a more accurate measurement than the mefument if the
waveform is non-sinusoidal and the fundamental frequency exceed, ‘ta .

-
Alternatively, the peak value of the voltage, U,, is m '\@alng the measuring instrument
described in Clause D.1. Gﬁ
.
If the voltage, U,, is measured usi suring instrument described in Clause D.1, the
following calculation is used: ‘T\

\(\\‘\'QUCH CURRENT (A) = U,/ 500

NOTE Although r.m.s. values of TOUCH CURRENT have traditionally been measured, peak values provide better
correlation with the response of the human body to non-sinusoidal current waveforms.

None of the values measured in accordance with 5.1.6 shall exceed the relevant limits in
Table 5A, except as permitted in 2.4 (see also 1.5.6 and 1.5.7) and 5.1.7.

Table 5A — Maximum current

Terminal A of Maximum Maximum
Type of equipment measuring instrument TOUCH CURRENT PROTECTIVE CONDUCTOR
connected to: mA r.m.s.? CURRENT
All equipment Accessible parts 0,25 -

and circuits not connected
to protective earth ®

HAND-HELD

MOVABLE (other than 3,5 -
HAND-HELD, but including
TRANSPORTABLE EQUIPMENT)

STATIONARY, 3,5 -
PLUGGABLE TYPE A Equipment main protective
earthing terminal

All other STATIONARY (if any)

EQUIPMENT

— not subject to the 3,5 -
conditions of 5.1.7

— subject to the conditions - 5 % of input current
of 5.1.7

a |f peak values of TOUCH CURRENT are measured, the maximum values are obtained by multiplying the r.m.s.
values in the table by 1,414.

b Some unearthed accessible parts are covered in 1.5.6 and 1.5.7 and the requirements of 2.4 apply. These
may be different from those in 5.1.6.

5.1.7 Equipment with touch current exceeding 3,5 mA
5.1.7.1 General

TOUCH CURRENT measurement results exceeding 3,5 mA r.m.s. are permitted for the following
equipment having a main protective earthing terminal:
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— STATIONARY PERMANENTLY CONNECTED EQUIPMENT,
— STATIONARY PLUGGABLE EQUIPMENT TYPE B;

— STATIONARY PLUGGABLE EQUIPMENT TYPE A with a single connection to the AC MAINS SUPW\
and provided with a separate protective earthing terminal in addition to the main @ V
earthing terminal, if any (see 2.6.4.1). The installation instructions shall s Qtéfy?@a this
separate protective earthing terminal be permanently connected to earths é

ION. However, the

requirement to be STATIONARY EQUIPMENT is more onerous than the similar requ S in 2.3.2.3 a) because the

potential hazard is greater. . a‘

— MOVABLE or STATIONARY PLUGGABLE EQUIPMENT ’ﬁ;\\(f\or use in a RESTRICTED ACCESS
LOCATION, with a single connection to the A UPPLY, and provided with a separate
protective earthing terminal in additio ain protective earthing terminal, if any (see
2.6.4.1). The installation instruc§i specify that this separate protective earthing

terminal be permanently c rv&t to earth;
.
NOTE 2 The limitation of use t&a ICTED ACCESS LOCATION is more onerous than the similar requirements in

2.3.2.3 a) because the potential Wazard is greater.

NOTE 1 The above equipment is not required to be installed in a RESTRICTED j

— STATIONARY PLUGGABLE EQUIPMENT TYPE A with simultaneous multiple connections to the
AC MAINS SUPPLY, intended to be used in a location having equipotential bonding (such as
a telecommunication centre, a dedicated computer room or a RESTRICTED ACCESS
LOCATION). A separate additional protective earthing terminal shall be provided on the
equipment. The installation instructions shall require all of the following:

e the building installation shall provide a means for connection to protective earth; and
e the equipment is to be connected to that means; and

e a SERVICE PERSON shall check whether or not the socket-outlet from which the
equipment is to be powered provides a connection to the building protective earth. If
not, the SERVICE PERSON shall arrange for the installation of a PROTECTIVE EARTHING
CONDUCTOR from the separate protective earthing terminal to the protective earth wire in
the building.

Notes deleted

If the result of the TOUCH CURRENT measurement on any of the above equipments exceeds
3,5 mAr.m.s., the following requirements a) and b) apply, and also, if relevant, those in
5.1.7.2.

a) The r.m.s. PROTECTIVE CONDUCTOR CURRENT shall not exceed 5 % of the input current per
line under normal operating conditions. If the load is unbalanced, the largest of the three
line currents shall be used for this calculation.

To measure the PROTECTIVE CONDUCTOR CURRENT, the procedure for measuring TOUCH
CURRENT is used but the measuring instrument is replaced by an ammeter of negligible
impedance; and
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b) one of the following labels, or a label with similar wording, shall be affixed adjacent to the
equipment AC MAINS SUPPLY connection:

WARNING WARNING (,(\\

HIGH LEAKAGE CURRENT HIGH TOUCH CURRENT
EARTH CONNECTION ESSENTIAL EARTH CONNECTION E
BEFORE CONNECTING SUPPLY BEFORE CONNE({S PLY

Compliance is checked by inspection and measurement. , (\ ’g

th Cpply
.

nce with 5.1.2.3. If the result of the total TOUCH
.m.s., the test is repeated with each AC MAINS SUPPLY
and its PROTECTIVE EART{I CTOR connected one at a time, with the other AC MAINS
SUPPLIES, including their TIVE EARTHING CONDUCTORS, disconnected. However, if two
connections to the AC MAINS SUPPLY are inseparable, for example, connections for a motor and
its control circuits, they shall both be energized for a repeat test.

5.1.7.2 Simultaneous multiple connections

The following applies to EUT testedy
CURRENT measurement exceeds

NOTE It is not expected that the EUT will operate normally during this test.

If the result of the TOUCH CURRENT measurement for any of the repeat tests exceeds
3,5 mA r.m.s., the requirements of 5.1.7.1 a) apply to that connection to the AC MAINS SUPPLY.
For calculating 5 % of the input current per line, the input current from the AC MAINS SUPPLY,
measured during the repeat test, is used.

5.1.8 Touch currents to telecommunication networks and cable distribution systems
and from telecommunication networks

NOTE In this subclause, references to "TELECOMMUNICATION NETWORK connection ports" (or telecommunication
ports) are intended to cover those connection points to which a TELECOMMUNICATION NETWORK is intended to be
attached. Such references are not intended to include other data ports, such as those commonly identified as
serial, parallel, keyboard, game, joystick, etc.

5.1.8.1 Limitation of the touch current to a telecommunication network or to a cable
distribution system

The TOUCH CURRENT from equipment supplied from the AC MAINS SUPPLY t0 a TELECOM-
MUNICATION NETWORK Or a CABLE DISTRIBUTION SYSTEM shall be limited.

Compliance is checked using the test circuit detailed in 5.1.3.

The tests are not applied to equipment where the circuit to be connected to a
TELECOMMUNICATION NETWORK or a CABLE DISTRIBUTION SYSTEM is connected to a protective
earthing terminal in the equipment; the TOUCH CURRENT from the EUT to the
TELECOMMUNICATION NETWORK or the CABLE DISTRIBUTION SYSTEM is considered to be zero.
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For equipment having more than one circuit to be connected to a TELECOMMUNICATION
NETWORK or a CABLE DISTRIBUTION SYSTEM, the test is applied to only one example of each type
of circuit.

For equipment that has no main protective earthing terminal, the earth/n W
switch "e", if connected to a FUNCTIONAL EARTHING terminal on the EUT, is lef] erWISe

itis closed. Q

Terminal B of the measuring instrument is connected to the e neutral) conductor of the

supply. Terminal A is connected via the measureme and the polarity switch "p2"

to the TELECOMMUNICATION NETWORK Or CABLE DISTRIMSYSTEM connection port.

.

For single-phase equipment, the tes“ in all combinations of the polarity switches "p1"
and "p2". .

For three-phase equmeX\Xfe test is made in both positions of polarity switch "p2".
After applying each test condition, the equipment is restored to its original operating state.

Test measurements are made using one of the measuring instruments of Annex D as
described in 5.1.6.

None of the values measured in accordance with 5.1.8.1 shall exceed 0,25 mA r.m.s.

5.1.8.2 Summation of touch currents from telecommunication networks

NOTE Annex W explains the background to 5.1.8.2.

An EUT that provides TELECOMMUNICATION NETWORK connection ports for connection of
multiple items of other telecommunication equipment, shall not create a hazard for USERS and
TELECOMMUNICATION NETWORK SERVICE PERSONS due to summation of TOUCH CURRENT.

In these requirements, abbreviations have the following meanings:

— /4 is the TOUCH CURRENT received from other equipment via a TELECOMMUNICATION
NETWORK at a telecommunication port of the EUT;

— 2/ is the summation of TOUCH CURRENTS received from other equipment at all such
telecommunication ports of the EUT;

— I, is the TOUCH CURRENT due to the AC MAINS suPPLY of the EUT.

It shall be assumed that each telecommunication port receives 0,25 mA (/;) from the other
equipment, unless the actual current from the other equipment is known to be lower.

The following requirements, a) or b) as applicable, shall be met:
a) EUT with earthed telecommunication ports

For an EUT in which each telecommunication port is connected to the main protective
earthing terminal of the EUT, the following items 1), 2) and 3) shall be considered:
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1) If X/4 (notincluding /,) exceeds 3,5 mA:

— the equipment shall have provision for a permanent connection to protective earth
in addition to the PROTECTIVE EARTHING CONDUCTOR in the power supply cord \
PLUGGABLE EQUIPMENT TYPE A or PLUGGABLE EQUIPMENT B; and 9

— the installation instructions shall specify the provision of a permanent nncat n to
protective earth with a cross-sectional area of not less @ 3 mm2, if
mechanically protected, or otherwise 4,0 mm2; and @’

— one of the following labels, or a label with similar w qy%h
to the permanent earth connection. It is pirrr\i c

all be affixed adjacent
bine this label with the
label in 5.1.7.1 b).

.

WARNING WARNING
HIGH LEAKAGE CURREN \ HIGH TOUCH CURRENT
EARTH CONNECTION NTYIAL EARTH CONNECTION ESSENTIAL
BEFORE BEFORE MAKING
TELECOMMUNICATI NETWORK TELECOMMUNICATION NETWORK
CONNECTIONS CONNECTIONS

2) Xl plus I, shall comply with the limits in Table 5A (see 5.1.6).

3) If relevant, such equipment shall comply with 5.1.7. The value of /, shall be used to
calculate the 5 % input current limit per phase specified in 5.1.7.

Compliance with item a) is checked by inspection and, if necessary, by test.

If the equipment has provision for a permanent protective earth connection in accordance
with item 1) above, it is not necessary to make any measurements, except that |> shall comply
with the relevant requirements of 5.1.

TOUCH CURRENT tests, if necessary, are made using the relevant measuring instrument
described in Annex D or any other instrument giving the same results. A capacitively coupled
a.c. source of the same line frequency and phase as the AC MAINS SUPPLY is applied to each
telecommunication port such that 0,25 mA, or the actual current from other equipment if
known to be lower, is available to flow into that telecommunication port. The current flowing in
the earthing conductor is then measured.

b) EUT whose telecommunication ports have no reference to protective earth

If the telecommunication ports on the EUT do not have a common connection, each
telecommunication port shall comply with 5.1.8.1.

If all telecommunication ports or any groups of such ports have a common connection, the
total TOUCH CURRENT from each common connection shall not exceed 3,5 mA.

Compliance with item b) is checked by inspection and, if necessary, by the tests of 5.1.8.1 or,
if there are common connection points, by the following test.

A capacitively coupled a.c. source of the same frequency and phase as the AC MAINS SUPPLY
is applied to each telecommunication port such that 0,25 mA, or the actual current from the
other equipment if known to be lower, is available to flow into that telecommunication port.
Common connection points are tested in accordance with 5.1, whether or not the points are
accessible.
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5.2 Electric strength

this standard, it is intended that the electric strength test be conducted with the equipment in a weII he

NOTE Where specific reference to conducting the electric strength test according to 5.2 is made in other parts of\
condition according to 5.2.1.

Where specific reference to conducting the electric strength test according to 5.2.2 is made in ot thls
standard, it is intended that the electric strength test be conducted without preheating accord :

5.2.1 General g

The electric strength of the SOLID INSULATION used in tw ent shall be adequate.

Compliance is checked in accordance wi ] hile the equipment is still in a well-heated
condition immediately following the f e testin 4.5.2.

If a component or subasswtested separately outside the equipment, it is brought to the
temperature attained by thet part during the temperature test in 4.5.2 (for example, by placing

it in an oven) prior to performing the electric strength test. However, it is permitted to conduct
electric strength testing of thin sheet material for SUPPLEMENTARY INSULATION Or REINFORCED
INSULATION, according to 2.10.5.9 or 2.10.5.10, at room temperature.

No electric strength test applies to insulation in a transformer between any winding and the
core or screen, provided that the core or screen is totally enclosed or encapsulated and there
is no electrical connection to the core or screen. However, the tests between parts that have
terminations continue to apply.

5.2.2 Test procedure

Unless otherwise specified elsewhere in this standard the insulation is subjected either to a
voltage of substantially sine-wave form having a frequency of 50 Hz or 60 Hz, or to a d.c. test
voltage equal to the peak voltage of the prescribed a.c. test voltage.

The test voltages for electric strength for the appropriate grade of insulation [FUNCTIONAL
INSULATION if required by 5.3.4b), BASIC INSULATION, SUPPLEMENTARY INSULATION or
REINFORCED INSULATION] are as specified in either:

— Table 5B using the PEAK WORKING VOLTAGE (U), as determined in 2.10.2; or

— Table 5C using the REQUIRED WITHSTAND VOLTAGE, as determined in G.4.

NOTE 1 In various places in this standard, special electric strength tests or test voltages are specified for certain
situations. The test voltages in 5.2.2 do not apply to these situations.

NOTE 2 For consideration of temporary overvoltages, see IEC 60664-1.

For equipment in Overvoltage Category | and Overvoltage Category I, it is permitted to use
either Table 5B or Table 5C. However, for a SECONDARY CIRCUIT that is neither connected to
protective earth nor provided with a protective screen in accordance with 2.6.1 e), Table 5C
shall be used.

For equipment in Overvoltage Category Il and Overvoltage Category IV, Table 5C shall be
used.

The voltage applied to the insulation under test is gradually raised from zero to the prescribed
voltage and held at that value for 60 s.

Where, elsewhere in this standard, ROUTINE TESTS are required to be conducted in accordance
with 5.2.2, it is permitted to reduce the duration of the electric strength test to 1 s and to
reduce the test voltage permitted in Table 5C, if used, by 10 %.
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There shall be no insulation breakdown during the test.

Insulation breakdown is considered to have occurred when the current that flows as a result of
the application of the test voltage rapidly increases in an uncontrolled manner, that is
insulation does not restrict the flow of the current. Corona discharge or a single m
flashover is not regarded as insulation breakdown.

Insulation coatings are tested with metal foil in contact with t surface This
procedure is limited to places where the insulation is l/kely , for example, where
there are sharp metal edges under the insulation. If r uIat/ng linings are tested
separately. Care is taken that the metal foil is so pl%\ t no fIashover occurs at the edges
of the insulation. Where adhesive metal foil is u dhesive shall be conductive.

s

tion that are not involved in the test, disconnection

To avoid damage to components Q &
use of equipotential bonding are permitted.

of integrated circuits or the I

For equipment /ncorporatIS both REINFORCED INSULATION and lower grades of insulation, care
is taken that the voltage applied to the REINFORCED INSULATION does not overstress BASIC
INSULATION or SUPPLEMENTARY INSULATION.

NOTE 3 Where there are capacitors across the insulation under test (for example, radio-frequency filter
capacitors), it is recommended that d.c. test voltages are used.

NOTE 4 Components providing a d.c. path in parallel with the insulation to be tested, such as discharge resistors
for filter capacitors, voltage limiting devices or surge suppressors, should be disconnected.

Where insulation of a transformer winding varies along the length of the winding in
accordance with 2.10.1.5, an electric strength test method is used that stresses the insulation
accordingly.

NOTE 5 An example of such a test method is an induced voltage test that is applied at a frequency sufficiently
high to avoid saturation of the transformer. The input voltage is raised to a value that would induce an output
voltage equal to the specified test voltage.

No test is applied to FUNCTIONAL INSULATION, unless 5.3.4 b) has been selected.
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Table 5B — Test voltages for electric strength tests
based on peak working voltages

Part 1 (,(\\
A\
Points of application (as appropriate) Gv
PRIMARY CIRCUIT to BODY a‘gCUIT to BODY
PRIMARY CIRCUIT to SECONDARY CIRCUIT t en independent
. SECONDARY CIRCUITS
between parts in PRIMARY CIRCUITS Aﬂf
- \C
WORKING VOLTAGE U, peak or’g“\\ WORKING VOLTAGE U
Grade of \%h Over 42,4 V
Insulation eak or
Over Over Over 10 kV | Up to and 6‘:) Vdec
Up to and | 210 V up 1,41 kV up up to and including tC
X . . d . R up to and
including to and ludin to and including 42,4V includin
210va |i ch%&’ kv | including 50 kV peak or oKV
Q@ : 10 kV ¢ 60 V d.c. d
peak or
d.c.d
Test voltage, volts a.c. r.m.s.
FUNCTIONAL 1000 1 500 see V, see V, 1,06 U 500 see V,
in Table 5B, in Table 5B, in Table 5B,
part 2 part 2 part 2
BASIC, SUPPLE- 1000 1500 see V, see V, 1,06 U No test see V,
MENTARY in Table 5B, in Table 5B, in Table 5B,
part 2 part 2 part 2
REINFORCED 2 000 3000 3000 see Vy 1,06 U No test see Vy
in Table 5B, in Table 5B,
part 2 part 2

For PEAK WORKING VOLTAGES exceeding 10 kV peak or d.c. in SECONDARY CIRCUITS, the same test voltages as

for PRIMARY CIRCUITS apply.

a  Use this column for unearthed DC MAINS SUPPLIES up to and including 210 V [see 2.10.3.2 c)].

b Use this column for unearthed DC MAINS SUPPLIES over 210 V, up to and including 420 V [see 2.10.3.2 c)].

¢ Use this column for unearthed DC MAINS SUPPLIES over 420 V [see 2.10.3.2 c)].

d  Use these columns for d.c. derived within the equipment from an AC MAINS SUPPLY or for DC MAINS SUPPLIES
that are earthed within the same building.
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based on peak working voltages

Part 2 (’(\\
QO
U V. Ve U V. Ve U 6 ‘V Vi
peak peak peak \%@
or d.c. a.c.r.m.s. | a.c. r.m.s. or d.c. a.c.r.m.s. | a.c. r.m.s. ord r.m.s. | a.c. r.m.s.
,(X?}-
34 500 800 250 1261 249 r(), 1 0 3 257 3 257
35 507 811 260 1285 1 800 3 320 3 320
36 513 821 270 1307 09 1900 3 444 3 444
38 526 842 280 1 . 127 2 000 3 566 3 566
40 539 863 290 2162 2100 3 685 3685
42 551 882 Q %373 2196 2 200 3803 3 803
44 564 902 ‘xg 1394 2 230 2 300 3920 3920
46 575 920 *‘ 3 1414 2 263 2 400 4 034 4 034
48 587 \\ 330 1435 2 296 2 500 4 147 4 147
50 598 x\ 340 1455 2328 2 600 4 259 4 259
52 609 974 350 1474 2 359 2700 4 369 4 369
54 620 991 360 1494 2 390 2 800 4 478 4 478
56 630 1008 380 1532 2 451 2 900 4 586 4 586
58 641 1025 400 1569 2 510 3 000 4 693 4 693
60 651 1 041 420 1605 2 567 3100 4 798 4798
62 661 1057 440 1640 2623 3200 4 902 4 902
64 670 1073 460 1674 2678 3 300 5 006 5006
66 680 1088 480 1707 2731 3400 5108 5108
68 690 1103 500 1740 2784 3 500 5209 5209
70 699 1118 520 1772 2 835 3 600 5 309 5309
72 708 1133 540 1803 2 885 3 800 5507 5507
74 717 1147 560 1834 2934 4 000 5702 5702
76 726 1162 580 1 864 2982 4 200 5 894 5 894
78 735 1176 588 1875 3 000 4 400 6 082 6 082
80 744 1190 600 1893 3 000 4 600 6 268 6 268
85 765 1224 620 1922 3 000 4 800 6 452 6 452
90 785 1257 640 1951 3 000 5000 6 633 6 633
95 805 1288 660 1979 3 000 5200 6 811 6 811
100 825 1319 680 2 006 3 000 5400 6 987 6 987
105 844 1 350 700 2034 3 000 5600 7 162 7 162
110 862 1379 720 2 060 3 000 5800 7 334 7 334
115 880 1408 740 2 087 3 000 6 000 7 504 7 504
120 897 1436 760 2113 3 000 6 200 7673 7673
125 915 1463 780 2138 3 000 6 400 7 840 7 840
130 931 1490 800 2 164 3 000 6 600 8 005 8 005
135 948 1517 850 2225 3 000 6 800 8 168 8 168
140 964 1542 900 2 285 3 000 7 000 8 330 8 330
145 980 1568 950 2 343 3 000 7 200 8 491 8 491
150 995 1593 1 000 2 399 3 000 7 400 8 650 8 650
152 1 000 1600 1 050 2 454 3 000 7 600 8 807 8 807
@155 1000 1617 1100 2508 3 000 7 800 8 964 8 964
%160 1 000 1641 1150 2 560 3 000 8 000 9119 9119
#165 1000 1 664 1200 2611 3 000 8 200 9273 9273
2170 1000 1688 1250 2 661 3 000 8 400 9425 9425
4175 1 000 1711 1 300 2710 3 000 8 600 9 577 9 577
2180 1000 1733 1 350 2758 3 000 8 800 9727 9727
%184 1000 1751 1400 2 805 3000 9 000 9 876 9 876
185 1097 1755 1410 2814 3 000 9 200 10 024 10 024
190 1111 1777 1450 2 868 3 000 9 400 10 171 10 171
200 1137 1820 1500 2934 3 000 9 600 10 317 10 317
210 1163 1 861 1550 3 000 3 000 9 800 10 463 10 463
220 1189 1902 1600 3 065 3 065 10 000 10 607 10 607
230 1214 1942 1650 3130 3130
240 1238 1980 1700 3194 3194
Linear interpolation is permitted between the nearest two points.
a At these voltages, the values of V, are determined by the general curve V, = 155,86 U0.4638 and are not 1,6 V.
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Table 5C - Test voltages for electric strength tests
based on required withstand voltages

REQUIRED WITHSTAND Test voltage for BASIC Test voltage for \\
VOLTAGE INSULATION or SUPPLEMENTARY REINFORCED INSULA (@
up to and including kV peak INSULATION ~

1
0,33 0,33 LAV
0.5 0.5 ] "‘a',\a
0,8 0,8 r\(\\\ \ 1,5
1,5 1aN 25

kV peak a.c. or d.c. %563 *
0,8

N
2.5 NN 4
4,0 el 4 6
6,0 ‘(\“‘v 6 8
8,0 8 12
12 12 18
u® U 1,5x U

Linear interpolation is permitted between the nearest two points.

If FUNCTIONAL INSULATION is tested (as required by 5.3.4 b), the test voltage for a WORKING VOLTAGE up to and
including 42,4 V peak or 60 V d.c. shall not exceed 707 V peak or d.c. For a higher WORKING VOLTAGE, the test
voltage given in Table 5B or Table 5C is used.

? Uis any REQUIRED WITHSTAND VOLTAGE higher than 12,0 kV.

5.3 Abnormal operating and fault conditions
5.3.1 Protection against overload and abnormal operation

Equipment shall be so designed that the risk of fire or electric shock due to mechanical or
electrical overload or failure, or due to abnormal operation or careless use, is limited as far as
practicable.

After abnormal operation or a single fault (see 1.4.14), the equipment shall remain safe for an
OPERATOR in the meaning of this standard, but it is not required that the equipment should still
be in full working order. It is permitted to use fusible links, THERMAL CUT-OUTS, overcurrent
protection devices and the like to provide adequate protection.

Compliance is checked by inspection and by the tests of 5.3. Before the start of each test, it is
checked that the equipment is operating normally.

If a component or subassembly is so enclosed that short-circuiting or disconnection as
specified in 5.3 is not practicable or is difficult to perform without damaging the equipment, it
is permitted to make the tests on sample parts provided with special connecting leads. If this
is not possible or not practical, the component or subassembly as a whole shall pass the
tests.

Equipment is tested by applying any condition that may be expected in normal use and
foreseeable misuse.

In addition, equipment that is provided with a protective covering, is tested with the covering
in place under normal idling conditions until steady conditions are established.
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5.3.2 Motors

Under overload, locked rotor and other abnormal conditions, motors shall not create a hazard
due to excessive temperatures. 0((\
NOTE Methods of achieving this include the following: ﬁ G

.
— the use of motors that do not overheat under locked-rotor conditions (protection @' t or external

impedance);
— the use in SECONDARY CIRCUITS of motors that may exceed the permitted t@aiure limits but that do not

create a hazard; . a’
— the use of a device responsive to motor current; GK\\(\
.

— the use of an integral THERMAL CUT-OUT;

— the use of a sensing circuit that disconnects
overheating if, for example, the motor fait

.
Compliance is checked b%@ic

5.3.3 Transformers

rom the motor in a sufficiently short time to prevent
fOfm its intended function.

able test of Annex B.

Transformers shall be protected against overload, for example, by

— overcurrent protection,
— internal THERMAL CUT-OUTS, or

— use of current limiting transformers.

Compliance is checked by the applicable tests of Clause C.1.

5.3.4 Functional insulation

For FUNCTIONAL INSULATION, CLEARANCES and CREEPAGE DISTANCES shall satisfy one of the
following requirements a) or b) or c).

For insulation between a SECONDARY CIRCUIT and an inaccessible conductive part that is
earthed for functional reasons, CLEARANCES and CREEPAGE DISTANCES shall satisfy a) or b)
or c).

a) They meet the CLEARANCE and CREEPAGE DISTANCE requirements for FUNCTIONAL
INSULATION in 2.10 (or Annex G).

b) They withstand the electric strength tests for FUNCTIONAL INSULATION in 5.2.2.

c) They are short-circuited where a short-circuit could cause

e overheating of any material creating a risk of fire, unless the material that could be
overheated is of V-1 CLASS MATERIAL, or

e thermal damage to BASIC INSULATION, SUPPLEMENTARY INSULATION oOr REINFORCED
INSULATION, thereby creating a risk of electric shock.

Compliance criteria for 5.3.4 c) are in 5.3.9.

5.3.5 Electromechanical components

Where a hazard is likely to occur, electromechanical components other than motors are
checked for compliance with 5.3.1 by applying the following conditions:

— mechanical movement shall be locked in the most disadvantageous position while the
component is energized normally; and
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— in the case of a component that is normally energized intermittently, a fault shall be
simulated in the drive circuit to cause continuous energizing of the component.

The duration of each test shall be as follows: \

long as necessary to establish steady conditions or up to the interruption o¥rcuit due
to other consequences of the simulated fault condition, whichever /s@ er; and

— for other equipment and components: 5 min or up to mterru;%, the circuit due to a
failure of the component (for example, burn- out)‘ consequences of the
simulated fault condition, whichever is the shorter

For compliance criteria see 5.3.9. M
5.3.6 Audio amplifiers in info \\) technology equipment

Equipment having audio rs shall be tested in accordance with 4.3.4 and 4.3.5 of
IEC 60065. The equipment shall be operating normally before the tests are conducted.

— for equipment or components whose failure to operate is not evident to the ogE TQ.’ as

5.3.7 Simulation of faults

For components and circuits other than those covered by 5.3.2, 5.3.3, 5.3.5 and 5.3.6,
compliance is checked by simulating single fault conditions (see 1.4.14).

Note deleted
The following faults are simulated.

a) Short-circuit or disconnection of any components in PRIMARY CIRCUITS.

b) Short-circuit or disconnection of any components where failure could adversely affect
SUPPLEMENTARY INSULATION Or REINFORCED INSULATION.

c) Short-circuit, disconnection or overloading of all relevant components and parts unless
they comply with the requirements of 4.7.3.

NOTE 2 An overload condition is any condition between NORMAL LOAD and maximum current condition up to
short-circuit.

d) Faults arising from connection of the most unfavourable load impedance to terminals and
connectors that deliver power from the equipment, other than mains power outlets.

e) Other single faults specified in 1.4.14.

Where there are multiple outlets having the same internal circuitry, the test is only made on
one sample outlet.

For components in PRIMARY CIRCUITS associated with the mains input, such as the supply
cord, appliance couplers, EMC filtering components, switches and their interconnecting
wiring, no fault is simulated, provided that the component complies with 5.3.4 a) or 5.3.4 b).

NOTE 3 Such components are still subject to other requirements of this standard where applicable, including
1.5.1,2.10.5, 4.7.3 and 5.2.2.
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In addition to the compliance criteria given in 5.3.9, temperatures in the transformer supplying
the component under test shall not exceed those specified in Clause C.1, and account shall
be taken of the exception detailed in Clause C.1 regarding transformers that would requ(i?\\

replacement.
cO
5.3.8 Unattended equipment ges .

Equipment intended for unattended use and having THERMOSTATS, Bﬁ
THERMAL CUT-OUTS, or having a capacitor not protected by g\f t
parallel with the contacts, is subjected to the followin te\t(.\

RE LIMITERS and
he like connected in

THERMOSTATS, TEMPERATURE LIMITERS and R&L CUT-OUTS are also assessed for
compliance with the requirements in Cla

limit the temperature is cuited. If the equipment is provided with more than one

A\ d
Equipment is operated undg\c 0\7ditions specified in 4.5.2 and any control that serves to
THERMOSTAT, TEMPERATURE LIMITER or THERMAL CUT-OUT, each is short-circuited, one at a time.

If interruption of the current does not occur, the equipment is switched off as soon as steady
conditions are established and is permitted to cool down to approximately room temperature.

For equipment not intended for continuous operation, the test is repeated until the
temperature has stabilized, regardless of any marking of RATED OPERATING TIME or RATED
RESTING TIME. For this test the THERMOSTATS, TEMPERATURE LIMITERS and THERMAL CUT-OUTS
are not short-circuited.

If in any test a MANUAL RESET THERMAL CUT-OUT operates, or if the current is otherwise
interrupted before the temperature has stabilized, the heating period is taken to have ended;
but if the interruption is due to the rupture of an intentionally weak part, the test is repeated
on a second sample. Both samples shall comply with the conditions specified in 5.3.9.

5.3.9 Compliance criteria for abnormal operating and fault conditions
5.3.9.1 During the tests

During the tests of 5.3.4 ¢), 56.3.5, 5.3.7, 5.3.8 and Clause C.1:

— if a fire occurs, it shall not propagate beyond the equipment; and

— the equipment shall not emit molten metal; and

— ENCLOSURES shall not deform in such a way as to cause non-compliance with 2.1.1, 2.6.1,
2.10.3 (or Annex G) and 4.4.1.

Moreover, during the tests of 5.3.7 ¢), unless otherwise specified, the temperatures of
insulating materials other than thermoplastic materials shall not exceed those in Table 5D.
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Table 5D — Temperature limits for overload conditions

Maximum temperature °’C\

Thermal class

105 (A)

120 (E)

130 (B)

155 (F) 180

(H) 200

150

165

175

200 22

5 245

PN

5

295

The designations A to H, formerly assigned in IEC 60085 to thermal clas

parentheses.

. AQ,

LS 7
@' 180, are given in

If the failure of the insulation would
LEVELS becoming accessible, a,

5.3.9.2

After the tests

i

SO

HAZARDOUS VOLTAGES or HAZARDOUS ENERGY
m temperature of 300 °C is permitted. Higher
temperatures are permitted ﬁ{'\'@/ tlon made of glass or ceramic material.

After the tests of 5.3.4c), 5.3.5, 5.3.7 and 5.3.8 and Clause C.1, an electric strength test

according to 5.2.2 is made on:

REINFORCED INSULATION; and

BASIC INSULATION or SUPPLEMENTARY INSULATION forming part of DOUBLE INSULATION; and

— BASIC INSULATION between the PRIMARY CIRCUIT and the main protective earthing terminal;

if any of the following applies:

(or Annex G); or

the insulation cannot be inspected.

the insulation shows visible signs of damage; or

6 Connection to telecommunication networks

the CLEARANCE or CREEPAGE DISTANCE has been reduced below the value specified in 2.10

If the equipment is to be connected to a TELECOMMUNICATION NETWORK, the requirements of
Clause 6 apply in addition to the requirements of Clauses 1 to 5 in this standard.

NOTE 1

It is assumed that adequate measures according to ITU-T Recommendation K.11 have been taken to
reduce the likelihood that the overvoltages presented to the equipment exceed 1,5 kV peak. In installations where
overvoltages presented to the equipment may exceed 1,5 kV peak, additional measures such as surge suppression
may be necessary.

Note deleted

NOTE 3 The requirements of 2.3.2, 6.1.2 and 6.2 can apply to the same physical insulation or CLEARANCE.

NOTE 4 The AC MAINS SUPPLY system,
TELECOMMUNICATION NETWORK (see 1.2.13.8), and Clause 6 does not apply. The other clauses of this standard will
apply to coupling components, such as signal transformers, connected between the mains and other circuitry. The
requirements for DOUBLE INSULATION or REINFORCED INSULATION will generally apply. See also IEC 60664-1 and
Annex Z of this standard for overvoltages to be expected at various points in the AC MAINS SUPPLY system.

Note deleted

if used as a communication

transmission medium,

is not a
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6.1 Protection of telecommunication network service persons, and users
of other equipment connected to the network, from hazards in the equipment

6.1.1 Protection from hazardous voltages \

Circuitry intended to be directly connected to a TELECOMMUNICATION NETWORK OQ'lply
with the requirements for an SELV CIRCUIT or a TNV CIRCUIT.

Where protection of the TELECOMMUNICATION NETWORK relies on t earthlng of the
equipment, the installation instructions and other relevant Ilter state that integrity of
protective earthing shall be ensured, see also 1.7.2.1.

Compliance is checked by inspection and meas

6.1.2 Separation of the telecomn\ tion network from earth

6.1.2.1 Requirements ‘\\,Q

Except as specified in 6 1.2.2, there shall be insulation between circuitry intended to be
connected to a TELECOMMUNICATION NETWORK and any parts or circuitry that will be earthed in
some applications, either within the EUT or via other equipment.

Surge suppressors that bridge the insulation shall have a minimum rated operating voltage
U, (for example, the sparkover voltage of a gas discharge tube) of

Uop = Upeak + AUsp + AUsa

where

Upeak  is one of the following values:
for equipment intended to be installed in an area where the
nominal voltage of the AC MAINS SUPPLY exceeds 130 V: 360 V
for all other equipment: 180 V.

AUsp is the maximum increase of the rated operating voltage due to variations in
component production. If this is not specified by the component manufacturer, AU
shall be taken as 10 % of the rated operating voltage of the component.

AUg, is the maximum increase of the rated operating voltage due to the component ageing

over the expected life of the equipment. If this is not specified by the component
manufacturer, AUg, shall be taken as 10 % of the rated operating voltage of the
component.

NOTE 1 (AU, + AUg,) may be a single value provided by the component manufacturer.

Compliance is checked by inspection and by the following tests. The dimensional and
construction requirements of 2.10 and Annex G do not apply for compliance with 6.1.2.

Note deleted

Insulation is subjected to an electric strength test according to 5.2.2. The a.c. test voltage is
as follows:

— for equipment intended to be installed in an area where the
nominal AC MAINS SUPPLY voltage exceeds 130 V: 1,6 kV

— for all other equipment: 1,0 kV.

The test voltages apply whether or not the equipment is powered from the AC MAINS SUPPLY.
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Components bridging the insulation that are left in place during electric strength testing shall
not be damaged. There shall be no breakdown of insulation during electric strength testing.

It is permitted to remove components that bridge the insulation, other than capacitors, du(@\
electric strength testing.

If this option is chosen, an additional test with a test circuit acco@@gﬁgure 6A is
performed with all components in place.

For equipment powered from an AC MAINS SUPPLY, the X a’ormed with a voltage equal to
the RATED VOLTAGE of the equipment or to the upper of the RATED VOLTAGE RANGE. For
equipment powered from a DC MAINS SUPPLY, 'S performed with a voltage equal to the
highest nominal voltage of the AC MAINS the region where the equipment is to be
used, for example, 230 V for Europge for North America.

.
The current flowing in the\&ﬁrguit of Figure 6A shall not exceed 10 mA.

Components bridging
the insulation, for exemple,
surge suppressors

Connection for
MAINS SUPPLY i) Connection for

(not connected) — TELECOMUNICATION
NETWORK
W (not connected)

Insulation

Connection for
protective earth
or parts or circuitry ] . L4
to be connected to
protective earth

Rated voltage
5000 Q

@ @ I IEC 1561/05

Figure 6A — Test for separation between a telecommunication network and earth

6.1.2.2 Exclusions
The requirements of 6.1.2.1 do not apply to any of the following:

— PERMANENTLY CONNECTED EQUIPMENT or PLUGGABLE EQUIPMENT TYPE B;

— equipment that is intended to be installed by a SERVICE PERSON and has installation
instructions that require the equipment to be connected to a socket-outlet with a protective
earthing connection (see 6.1.1);

— equipment that has provision for a permanently connected PROTECTIVE EARTHING
CONDUCTOR and is provided with instructions for the installation of that conductor.

Note deleted
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6.2 Protection of equipment users from overvoltages on telecommunication
networks

6.2.1 Separation requirements \

Equipment shall provide adequate electrical separation between a TNv-1 GQr a
TNV-3 CIRCUIT and the following parts of the equipment. é

A)a) Unearthed conductive parts and non-conductive parts of the Qexpected to be
held or otherwise maintained in continuous contact W|th during normal use (for
example, a telephone handset or head set or the 1 rface of a laptop or notebook
computer).

b) Parts and circuitry that can be touche fest finger, Figure 2A (see 2.1.1.1), except
contacts of connectors that cann ed by the test probe, Figure 2C (see 2.1.1.1).

c) An SELV CIRCUIT, a TNV-2 a LIMITED CURRENT CIRCUIT provided for connection of
other equipment. Th ment for separation applies whether or not this circuit is
accessible.

These requirements do not apply where circuit analysis and equipment investigation indicate
that adequate protection is assured by other means, for example, between two circuits each
of which has a permanent connection to protective earth.

Compliance is checked by inspection and by the tests of 6.2.2. The dimensional and
constructional requirements of 2.10 and Annex G do not apply for compliance with 6.2.1.

NOTE The requirements of 2.10 and Annex G may apply for compliance with 2.2 and 2.3. See Footnote e and
Footnote f of Table 2H.

Connection for
AC MAINS SUPPLY
(not connected)

_— Connection for
™~ N i TELECOMUNICATION
NETWORK
PE EUT (not connected)

/

Linked for
c) only c)

—

*Typical for
hand-held parts

Conductive foil

Test voltage [ ~_
generator \ ™

IEC 1562/05

Figure 6B — Application points of test voltage
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6.2.2 Electric strength test procedure

Compliance with 6.2.1 is checked by the test of either 6.2.2.1 or 6.2.2.2.

Note deleted 0((\\

If a test is applied to a component (see 1.4.3), for example, a signal transf » Which is
clearly intended to provide the separation required, the component shall ypassed by
iring also meet

other components, mounting devices or wiring, unless these compjna

the separation requirements of 6.2. -

. “
W the TELECOMMUNICATION NETWORK

any conductors required by the
nnected to earth. Similarly, all conductors
nt are connected together for testing related to

For the tests, all conductors intended to be conn
are connected together (see Figure 6B),
TELECOMMUNICATION NETWORK authorjty .t
intended to be connected to othe‘rv

6.2.1¢c). \\9 .

Non-conductive parts are Yested with metal foil in contact with the surface. Where adhesive
metal foil is used, the adhesive shall be conductive.

6.2.2.1 Impulse test

The electrical separation is subjected to ten impulses of alternating polarity, using the impulse
test generator reference 1 of Table N.1. The interval between successive impulses is 60 s and
U, is equal to:

— for6.2.1 a): 2,5 kV; and
— for6.2.1b) and 6.2.1 ¢): 1,5 kV.

NOTE 1 The value of 2,5kV for 6.2.1 a) has been chosen primarily to ensure the adequacy of the insulation
concerned and it does not necessarily simulate likely overvoltages.

Note deleted
6.2.2.2 Steady-state test

The electrical separation is subjected to an electric strength test according to 5.2.2.

The a.c. test voltage is:

— for6.2.1 a): 1,5 kV; and
— for6.2.1b) and 6.2.1 ¢): 1,0 kV.
Note deleted

For 6.2.1b) and 6.2.1 c), it is permitted to remove surge suppressors, provided that such
devices pass the impulse test of 6.2.2.1 for 6.2.1 b) and 6.2.1 ¢c) when tested as components
outside the equipment. For 6.2.1 a), surge suppressors shall not be removed.

6.2.2.3 Compliance criteria

During the tests of 6.2.2.1 and 6.2.2.2, there shall be no breakdown of insulation.

Insulation breakdown is considered to have occurred when the current that flows as a result of
the application of the test voltage rapidly increases in an uncontrolled manner, that is the
insulation does not restrict the flow of current.
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If a surge suppressor operates (or sparkover occurs within a gas discharge tube) during the

test:

— for 6.2.1 a), such operation represents a failure; and (,(\\

— for6.2.1b) and 6.2.1 ¢), such operation is permitted during the impulse test; and 0

— for 6.2.1b) and 6.2.1 c¢), such operation during the electric strength tese@any surge
suppressor left in place) represents a failure. g

For impulse tests, damage to insulation is verified in one of tw, m@@s‘ follows:

— during the application of the impulses, by obsem osc:l/ograms Surge suppressor
operation or breakdown through insulation i from the shape of an oscillogram.

— after application of all the impulge /nsu/at/on resistance test. Disconnection of
surge suppressors is permitteg \ENirisulation resistance is being measured. The test
voltage is 500 V d.c. or, | gV3uppressors are left in place, a d.c. test voltage that is
10 % less than the“ uppressor operating or striking voltage. The insulation
resistance shall not beVYess than 2 M.

NOTE A description of procedures to judge whether a surge suppressor operation or breakdown of insulation has
occurred, using oscillograms, is given in Annex S.

6.3 Protection of the telecommunication wiring system from overheating

Equipment intended to provide power over the telecommunication wiring system to remote
equipment shall limit the output current to a value that does not cause damage to the
telecommunication wiring system, due to overheating, under any external load condition. The
maximum continuous current from equipment shall not exceed a current limit that is suitable
for the minimum wire gauge specified in the equipment installation instructions. The current
limit is 1,3 A if such wiring is not specified.

NOTE 1 The overcurrent protective device may be a discrete device such as a fuse, or a circuit that performs that
function.

NOTE 2 The minimum wire diameter normally used in telecommunication wiring is 0,4 mm, for which the
maximum continuous current for a multipair cable is 1,3 A. This wiring is not usually controlled by the equipment
installation instructions, since the wiring is often installed independent of the equipment installation.

NOTE 3 Further current limitation may be necessary for equipment intended for connection to networks that are
subject to overvoltages, due to operating parameters for protective devices.

Compliance is checked as follows.

If current limiting is due to the inherent impedance of the power source, the output current into
any resistive load, including a short-circuit, is measured. The current limit shall not be
exceeded after 60 s of test.

If current limiting is provided by an overcurrent protective device having a specified
time/current characteristic:

— the time/current characteristic shall show that a current equal to 110 % of the current limit
will be interrupted within 60 min; and

NOTE 4 Time/current characteristics of type gD and type gN fuses specified in IEC 60269-2-1 comply with the

above limit. Type gD or type gN fuses rated 1 A, would meet the 1,3 A current limit.

— the output current into any resistive load, including a short-circuit, with the overcurrent
protective device bypassed, measured after 60 s of test, shall not exceed 1 000/U,
where U is the output voltage measured in accordance with 1.4.5 with all load circuits
disconnected.

If current limiting is provided by an overcurrent protective device that does not have a
specified time/current characteristic:
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— the output current into any resistive load, including a short-circuit, shall not exceed the
current limit after 60 s of test; and

— the output current into any resistive load, including a short-circuit, with the overcurren \
protective device bypassed, measured after 60 s of test, shall not exceed 1 000/U,
Uis the output voltage measured in accordance with 1.4.5 with all /oact’ itS
disconnected. .

7 Connection to cable distribution systems a\)g

-
.
71 General “\(\
If the equipment is to be connected to a C RISTRIBUTION SYSTEM, the requirements of
Clause 7 apply in addition to the requ'\re oY Clauses 1 to 5 of this standard.
NOTE 1 Unless the connection use& :(I‘ able, the circuit is not a CABLE DISTRIBUTION SYSTEM, and Clause 6

applies.
NOTE 2 It is assumed thatmquate measures have been taken to reduce the likelihood that transient
overvoltages presented to the equipment exceed the following values:

— 10 kV for equipment to be connected only to an outdoor antenna;
— 4 kV to other equipment, see ITU-T Recommendations K.20, K.21 and K.45.

In installations where overvoltages presented to the equipment may exceed these values, additional measures
such as surge suppression may be necessary.

Note deleted

NOTE 4 The AC MAINS SUPPLY system, if used as a communication medium, is not a CABLE DISTRIBUTION SYSTEM
(see 1.2.13.14) and Clause 7 does not apply. For equipment to be connected to such systems, the other clauses of
this standard will apply to coupling components, such as signal transformers and capacitors, connected between
the mains and other circuitry. The requirements for DOUBLE INSULATION or REINFORCED INSULATION will generally
apply. See also Annex Z of this standard and IEC 60664-1 for overvoltages to be expected at various points in the
AC MAINS SUPPLY system.

NOTE 5 It is assumed that the cable shield will be earthed in accordance with the installation requirements of
IEC 60728-11.

7.2 Protection of cable distribution system service persons, and users of other
equipment connected to the system, from hazardous voltages in the equipment

Circuitry intended to be directly connected to a CABLE DISTRIBUTION SYSTEM shall comply with
the requirements for a TNV-1 CIRCUIT, @ TNV-3 CIRCUIT or a HAZARDOUS VOLTAGE SECONDARY
CIRCUIT, depending on the normal operating voltage.

Where protection of the CABLE DISTRIBUTION SYSTEM relies on protective earthing of the
equipment, the installation instructions and other relevant literature shall state that the
integrity of the protective earth must be ensured, see also 1.7.2.1.

Compliance is checked by inspection and by measurement.

Note deleted

7.3 Protection of equipment users from overvoltages on the cable distribution system

The requirements and tests of 6.2 apply except that the term "TELECOMMUNICATION NETWORK"
is replaced by "CABLE DISTRIBUTION SYSTEM" throughout 6.2. When applying 6.2 to CABLE
DISTRIBUTION SYSTEMS, the separation requirements apply only to those circuit parts that are
directly connected to the inner conductor (or conductors) of the coaxial cable; the separation
requirements do not apply to those circuit parts that are directly connected to the outer screen
or screens.
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However, the separation requirements and tests of 6.2.1 a), b) and c) do not apply to a CABLE
DISTRIBUTION SYSTEM if all of the following apply:

— the circuit under consideration is a TNV-1 CIRCUIT; and \

— the common or earthed side of the circuit is connected to the screen of the lee
and to all accessible parts and circuits (SELV, accessible metal parts an %?CURRENT
CIRCUITS, if any); and

— the screen of the coaxial cable is intended to be connect@%‘earth in the building

installation. (\
Note deleted “\
Compliance is checked by /nspect/on an p//cat/on of the relevant requirements and
tests of 6.2.

7.4 Insulation betwew y clrcmts and cable distribution systems
7.41 General

Except as specified below, the insulation between the PRIMARY CIRCUIT and the terminal or
lead provided for the connection of a CABLE DISTRIBUTION SYSTEM shall pass either:

— the voltage surge test of 7.4.2 for equipment intended to be connected to outdoor
antennas; or

— the impulse test of 7.4.3 for equipment intended to be connected to other CABLE
DISTRIBUTION SYSTEMS.

If an equipment is intended for connection to both an outdoor antenna and another CABLE
DISTRIBUTION SYSTEM, it shall pass the tests of 7.4.2 and 7.4.3.

The above requirement does not apply to any of the following:

— equipment intended for indoor use only, provided with a built in (integral) antenna and not
provided with a connection to a CABLE DISTRIBUTION SYSTEM,;

— PERMANENTLY CONNECTED EQUIPMENT or PLUGGABLE EQUIPMENT TYPE B, in which the circuit
intended to be connected to the CABLE DISTRIBUTION SYSTEM is also connected to protective
earth in accordance with 2.6.1 e);

— PLUGGABLE EQUIPMENT TYPE A, in which the circuit intended to be connected to the CABLE
DISTRIBUTION SYSTEM is also connected to protective earth in accordance with 2.6.1 €); and
either

e s intended to be installed by a SERVICE PERSON and has installation instructions that
require the equipment to be connected to a socket-outlet with a protective earthing
connection; or

e has provision for a permanently connected PROTECTIVE EARTHING CONDUCTOR, including
instructions for the installation of that conductor.

— to equipment where:
e the circuit under consideration is a TNV-1 CIRCUIT; and

e the common or earthed side of the circuit is connected to the screen of the coaxial
cable and to all accessible parts and circuits (SELV, accessible metal parts and LIMITED
CURRENT CIRCUITS, if any); and

o the screen of the coaxial cable is intended to be connected to earth in the building
installation.

Compliance is checked by inspection and, if necessary, by the voltage surge test of 7.4.2 or
the impulse test of 7.4.3.

NOTE Minimum CLEARANCES are determined by the requirements of 2.10.3 (or Annex G). It may be necessary to
increase the CLEARANCES between PRIMARY CIRCUITS and SECONDARY CIRCUITS intended for connection to CABLE
DISTRIBUTION SYSTEMS so that the circuits can pass the tests of 7.4.2 or 7.4.3.



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) - 200 -

7.4.2 Voltage surge test

terminal, if any, joined together, and the connection points for the CABLE DISTRIBUTION SY.

excluding any earthed conductor, joined together. All components connected be

connection points for the CABLE DISTRIBUTION SYSTEM and the main protective e %r rm/nal
'Q’ ?;9 ition.

The test is applied between the supply circuit terminals and the main protective earth /nz

are disconnected before the test. If an on/off switch is provided, it is in the,

Conditioning pulses are applied between

— the connection points for the CABLE DISTRI W(\YSTEM excluding any earthed
conductor, joined together, and

— the supply circuit terminals andgt n protectlve earthing terminal, if any, joined
together. \

Fifty discharges are app)ﬁ\‘}sg the impulse test generator reference 3 of Table N.1, at a
maximum rate of 12 pulse® per minute, with U, equal to 10 kV.

After the above conditioning, the relevant electric strength tests of 5.2.2 are applied.

7.4.3 Impulse test

The test is applied between the supply circuit terminals and the main protective earthing
terminal, if any, joined together, and the connection points for the CABLE DISTRIBUTION SYSTEM,
excluding any earthed conductor, joined together. All components connected between the
connection points for the CABLE DISTRIBUTION SYSTEM and the main protective earthing terminal
are disconnected before the test. If an on/off switch is provided, it is in the "ON" position.

Ten conditioning pulses of alternating polarity are applied from the impulse test generator
reference 1 of Table N.1. The interval between successive pulses is 60 s, and U, is equal to

— 5 kV for power-fed repeaters;

— 4 kV for all other terminal and network equipment.

After the above conditioning, the relevant electric strength tests of 5.2.2 are applied.

The 4 kV test is not needed for an electrical separation that complies with the 3 000 V r.m.s.
or 4 242 V peak a.c. or d.c. test in accordance with 5.2.2.
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Annex A
(normative)

Tests for resistance to heat and fire 00('(\\
Rl

It should be noted that toxic fumes may be given off during t ;@a‘/here appropriate the
tests should be conducted either under a ventilated hood.qr\ ventilated room, but free

from draughts that could invalidate the tests. G“\
.
A.1  Flammability test for flre es of movable equipment having
a total mass exceedin @ and of stationary equipment (see 4.7.3.2)

A.1.1 Samples

Three samples, each consisting of either a complete FIRE ENCLOSURE or a section of the FIRE
ENCLOSURE representing the thinnest significant wall thickness and including any ventilation
opening, are tested.

A.1.2 Conditioning of samples

Prior to being tested, the samples are conditioned in a circulating air oven for a period
of 7 days (168 h), at a uniform temperature 10 K higher than the maximum temperature
reached by the material measured during the test of 4.5.2, or 70 °C, whichever is the higher,
and then cooled to room temperature.

A.1.3 Mounting of samples

Samples are mounted as they would be in actual use. A layer of untreated surgical cotton is
located 300 mm below the point of application of the test flame.

A.1.4 Test flame

The test flame according to IEC 60695-11-3 is used.

A.1.5 Test procedure

The test flame is applied to an inside surface of the sample, at a location judged to be likely to
become ignited because of its proximity to a source of ignition. If a vertical part is involved,
the flame is applied at an angle of approximately 20° from the vertical. If ventilation openings
are involved, the flame is applied to an edge of an opening, otherwise to a solid surface. In all
cases, the tip of the inner blue cone is to be in contact with the sample. The flame is applied
for 5 s and removed for 5 s. This operation is repeated, whether or not the sample is flaming,
until the sample has been subjected to five applications of the test flame to the same location.

The test is repeated on the remaining two samples. If more than one part of the FIRE
ENCLOSURE is near a source of ignition, each sample is tested with the flame applied to a
different location.
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A.1.6 Compliance criteria

During the test, the sample shall not release either flaming drops or particles capable of
igniting the surgical cotton. The sample shall not continue to burn for more than 1 min

the fifth application of the test flame, and shall not be consumed completely. CJ
.

A.2 Flammability test for fire enclosures of movable equi Qaving

a total mass not exceeding 18 kg, and for material mponents

located inside fire enclosures (see 4.7.3.2 arﬁ\@,‘f&
A.21 Samples ‘G
Three samples are tested. For FIRE ES, each sample consists of either a complete
FIRE ENCLOSURE or a sect/on ENCLOSURE representing the thinnest significant wall
thickness and /nclud/ng /é ion opening. For material to be located within the FIRE
ENCLOSURE, each sample aterial consists of one of the following:

— the complete part; or
— a section of the part representing the thinnest significant wall thickness; or

— a test plaque or bar of uniform thickness representing the thinnest significant section of
the part.

For components to be located within the FIRE ENCLOSURE, each sample is to be a complete
component.

A.2.2 Conditioning of samples

Prior to being tested, the samples are conditioned in a circulating air oven for a period of
7 days (168 h), at a uniform temperature 10 K higher than the maximum temperature of the
part measured during the test of 4.5.2, or 70 °C, whichever is the higher, and then cooled to
room temperature.

A.2.3 Mounting of samples

Samples are mounted and oriented as they would be in actual use.

A.2.4 Test flame

The test flame according to IEC 60695-11-4 is used.

A.2.5 Test procedure

The test flame is applied to an inside surface of the sample at a point judged to be likely to
become ignited because of its proximity to a source of ignition. For the evaluation of materials
located within the FIRE ENCLOSURE, it is permitted to apply the test flame to an external
surface of the sample. For the evaluation of components to be located within the FIRE
ENCLOSURE, the test flame is applied directly to the component.

If a vertical part is involved, the flame is applied at an angle of approximately 20° from the
vertical. If ventilation openings are involved, the flame is applied to an edge of an opening,
otherwise to a solid surface. In all cases, the tip of the flame is to be in contact with the
sample. The flame is applied for 30 s and removed for 60 s, then reapplied to the same
location for 30 s, whether or not the sample is flaming.
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The test is repeated on the remaining two samples. If any part being tested is near a source
of ignition at more than one point, each sample is tested with the flame applied to a different

point that is near a source of ignition. ((\\

During the test, the samples shall not continue to burn for more than 1 &r the second
application of the test flame, and shall not be consumed completel a

-
A.2.7  Alternative test \(\6-

g&'mfied in A.2.4 and A.2.5, it is permitted
Clauses 5 and 9 of IEC 60695-11-5. The
cations are as specified in A.2.5 and compliance

A.2.6 Compliance criteria

As an alternative to the apparatus and proce
to use the apparatus and procedure, s
manner, duration and number of fl‘a
is in accordance with A.2.6. 9

f Sith

.

NOTE Compliance with the m
with both methods.

ither A.2.4 and A.2.5 or of A.2.7 is acceptable; it is not required to comply

A.3 Hot flaming oil test (see 4.6.2)

A.3.1 Mounting of samples

A sample of the complete finished bottom of the FIRE ENCLOSURE is securely supported in a
horizontal position. Bleached CHEESECLOTH of approximately 40 g/m? is placed in one layer
over a shallow, flat-bottomed pan approximately 50 mm below the sample, and is of sufficient
size to cover completely the pattern of openings in the sample, but not large enough to catch
any of the oil that runs over the edge of the sample or otherwise does not pass through the
openings.

NOTE Use of a metal screen or a wired-glass partition surrounding the test area is recommended.

A.3.2 Test procedure

A small metal ladle (preferably no more than 65 mm in diameter), with a pouring lip and a long
handle whose longitudinal axis remains horizontal during pouring, is partially filled with 10 ml
of a distillate fuel oil that is a medium volatile distillate having a mass per unit volume
between 0,845 g/ml and 0,865 g/ml, a flash point between 43,5 °C and 93,5 °C and an
average calorific value of 38 MJ/I. The ladle containing the oil is heated and the oil ignited and
permitted to burn for 1 min, at which time all of the hot flaming oil is poured at the rate of
approximately 1 ml/s in a steady stream onto the centre of the pattern of openings, from a
position approximately 100 mm above the openings.

The test is repeated twice at 5 min intervals, using clean CHEESECLOTH.

A.3.3 Compliance criterion

During these tests the CHEESECLOTH shall not ignite.
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Annex B
(normative)

Motor tests under abnormal conditions 0((\\
(see 4.7.2.2 and 5.3.2) ‘G

B.1 General requirements \
c®

.
ITS, shall pass the tests of Clauses B.4 and
and B.10, except that the following motors are

Motors, other than d.c. motors in SECQN
B.5 and, where applicable, Clause‘s! ) )
not required to pass the test %‘ uye B.4:

— motors that are usez)@r air-handling only and where the air propelling component is
directly coupled to the motor shaft; and

— shaded pole motors whose values of locked-rotor current and no-load current do not differ
by more than 1 A and have a ratio of not more than 2/1.

I?» DC motors in SECONDARY CIRCUITS shall pass the tests of B.6, B.7 and B.10 except that motors,
which by their intrinsic operation normally operate under locked-rotor conditions, such as
stepper motors, are not tested, In addition, d.c. motors in SECONDARY CIRCUITS that are used
for air-handling only and where the air propelling component is directly coupled to the motor
shaft are not required to pass the test of B.6.

B.2 Test conditions

Unless otherwise specified in this annex, during the test the equipment is operated at RATED
VOLTAGE, or at the upper voltage of the RATED VOLTAGE RANGE.

The tests are conducted either in the equipment or under simulated conditions on the bench.
It is permitted to use separate samples for bench tests. Simulated conditions include:

— any protection devices that would protect the motor in the complete equipment; and
— use of any mounting means that may serve as a heat sink to the motor frame.

Temperatures of windings are measured as specified in 1.4.13. Where thermocouples are
used they are applied to the surface of the motor windings. Temperatures are determined at
the end of the test period where specified, otherwise when the temperature has stabilized, or
at the instant of operation of fuses, THERMAL CUT-OUTS, motor protection devices and the like.

For totally enclosed, impedance-protected motors, the temperatures are measured by
thermocouples applied to the motor case.

When motors without inherent thermal protection are tested under simulated conditions on the
bench, the measured winding temperature is adjusted to take into account the ambient
temperature in which the motor is normally located within the equipment as measured during
the test of 4.5.2.



BS EN 60950-1:2006+A2:2013
- 205 - IEC 60950-1:2005+A2:2013 (E)

B.3 Maximum temperatures

For the tests in Clauses B.5, B.7, B.8 and B.9, the temperature limits, as specifie@\

Table B.1, shall not be exceeded for each class of insulating material.

Table B.1 — Temperature limits for motor windings ges *

(except for running overload test)

O

Maximum temperature °C

a9
e

Method of protection ¥ ¥
105 (A) | 120 (E) (4 «155 (F) | 180 (H) 200 220 250
4\
Protection by inherent or 150 @‘ 175 200 225 245 265 295
external impedance . \
A |
Protection by protective devi W 215 225 250 275 295 315 345
that operates during the first
hour
Protection by any protective
device:

— maximum after first hour 175 190 200 225 250 270 290 320
— arithmetic average during 150 165 175 200 225 245 265 295

the 2nd hour and during the

72nd hour
The designations A to H, formerly assigned in IEC 60085 to thermal classes 105 to 180, are given in
parentheses.

The arithmetic average temperature is determined as follows:

The graph of temperature against time (see Figure B.1), while the power to the motor is
cycling on and off, is plotted for the period of test under consideration. The arithmetic average

temperature (t,) is determined by the formula:

th = tmax T tmin
2
where
tmax IS the average of the maxima;
tmin IS the average of the minima.

}Maxima

}Minima

Time

—

IEC 1563/05

Figure B.1 — Determination of arithmetic average temperature
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For the tests in Clauses B.4 and B.6, the temperature limits, as specified in Table B.2, shall
not be exceeded for each class of insulating material.

B.4 Running overload test 00((\\

A running overload protection test is conducted by operating the motor %\/ORMAL LOAD.
The load is then increased so that the current is increased in app dual steps, the
motor supply voltage being maintained at its orlg/nal valu p@@steady conditions are
established, the load is again increased. The logd 3&'@ progressively increased in
appropriate steps but without reaching locked- rot /t/on (see Clause B.5), until the
overload protection device operates.

The motor winding temperatures af

temperature recorded shall /@Q

Table B.2 — PePMmitted temperature limits for running overload tests

ined during each steady period and the maximum
the values specified in Table B.2.

Maximum temperature °C

Thermal class

105 (A) 120 (E) 130 (B) 155 (F) 180 (H) 200 220 250

140 155 165 190 215 235 255 275

The designations A to H, formerly assigned in IEC 60085 to thermal classes 105 to 180, are given in parentheses.

B.5 Locked-rotor overload test
A locked-rotor test is conducted starting at room temperature.

The duration of the test is as follows:

— a motor protected by inherent or external impedance is operated with its rotor locked for
15 days except that testing may be discontinued when the windings of the motor, of either
the open or totally enclosed type, reach a constant temperature, provided that the
constant temperature is not more than that specified in 4.5.3, Table 4B for the insulation
system used;

— a motor with an automatic reset protection device is cycled with its rotor locked for
18 days;

— a motor with a manual reset protection device is cycled with its rotor locked for 60 cycles,
the protection device being reset after each operation as soon as possible for it to remain
closed, but after not less than 30 s;

— a motor with a non-resettable protection device is operated with its rotor locked until the
device operates.

Temperatures are recorded at regular intervals during the first three days for a motor with
inherent or external impedance protection or with an automatic reset protection device, or
during the first ten cycles for a motor with a manual reset protection device, or at the time of
operation of a non-resettable protection device.
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The temperatures shall not exceed the values specified in Table B.1.

the motor frame or permanent damage to the motor, including excessive deterioration

G
e>:
Permanent damage to the motor includes: g

A\
. a‘

— electrical or mechanical breakdown of any assocj ponent part such as a capacitor
or starting relay;

During the test, protective devices shall operate reliably without breakdown of insulation c\

insulation.

— severe or prolonged smoking or flaming;

— flaking, embrittlement or charring i:l

Discoloration of the insulatio itted but charring or embrittlement to the extent that
insulation flakes off or m %@emoved when the winding is rubbed with the thumb is not
permitted.

After the period specified for temperature measurement, the motor shall withstand the electric
strength test in 5.2.2 after the insulation has cooled to room temperature and with test
voltages reduced to 60 % of the specified values. No further electric strength test is required.

NOTE Continuation of the test of an automatic reset protection device beyond 72 h, and of a manual reset
protection device beyond 10 cycles, is for the purpose of demonstrating the capability of the device to make and
break locked-rotor current for an extended period of time.

B.6 Running overload test for d.c. motors in secondary circuits

B.6.1 General

The running overload test is conducted only if a possibility of an overload occurring is
determined by inspection or by review of the design. The test need not be conducted, for
example, where electronic drive circuits maintain a substantially constant drive current.

Motors shall pass the test in B.6.2, except that, if difficulty is experienced in obtaining
accurate temperature measurements, due to the small size or unconventional design of the
motor, the method of B.6.3 can be used instead. Compliance may be established by either
method.

B.6.2 Test procedure

The motor is operated under NORMAL LOAD. The load is then increased so that the current is
increased in appropriate gradual steps, the motor supply voltage being maintained at its
original value. When steady conditions are established the load is again increased. The load
is thus progressively increased in appropriate steps until either the overload protection device
operates or the winding becomes an open circuit.

The motor winding temperatures are determined during each steady period and the maximum
temperature recorded shall not exceed the value in Table B.2.
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B.6.3 Alternative test procedure

The motor is placed on a wooden board that is covered with a single layer of WRAPPING\
TISSUE, and the motor in turn is covered with a single layer of CHEESECLOTH.

At the conclusion of the test, there shall be no ignition of the WRAP@%T%UE or
CHEESECLOTH.

Compliance with either method is acceptable; it is not na'esg'y to comply with both

methods. G“\

B.6.4 Electric strength test

Following the test of B.6.2 or B.6. 3 plicable, if the motor voltage exceeds 42,4 V peak,
or 60 Vd.c.,, and after it h to room temperature, the motor shall withstand the
electric strength test in 5)(& th test voltages reduced to 60 % of the specified values.

B.7 Locked-rotor overload test for d.c. motors in secondary circuits

B.7.1 General

Motors shall pass the test in B.7.2, except that, where difficulty is experienced in obtaining
accurate temperature measurements, due to the small size or unconventional design of the
motor, the method of B.7.3 can be used instead. Compliance may be established by either
method.

B.7.2 Test procedure

The motor is operated at the voltage used in its application and with its rotor locked for 7 h or
until steady state conditions are established, whichever is the longer. However, if the motor
winding opens, or the motor otherwise becomes permanently de-energized, the test is
discontinued.

Temperatures shall not exceed the values specified in Table B.1.

B.7.3 Alternative test procedure

The motor is placed on a wooden board that is covered with a single layer of WRAPPING
TISSUE, and the motor in turn covered with a single layer of bleached cotton CHEESECLOTH of
approximately 40 g/m?2.

The motor is then operated at the voltage used in its application and with its rotor locked for
7 h or until steady state conditions are established, whichever is the longer. However, if the
motor winding opens, or the motor otherwise becomes permanently de-energized, the test is
discontinued.

At the conclusion of the test there shall be no ignition of the WRAPPING TISSUE or
CHEESECLOTH.

B.7.4 Electric strength test

Following the test of B.7.2 or B.7.3, as applicable, if the motor voltage exceeds 42,4 V peak,
or 60V d.c., and after it has cooled to room temperature, the motor shall withstand the
electric strength test in 5.2.2 but with test voltages reduced to 60 % of the specified values.
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B.8 Test for motors with capacitors

Motors having phase-shifting capacitors are tested under locked rotor conditions Wfth(@\
capacitor short-circuited or open-circuited (whichever is the more unfavourable). 0

.
The short-circuit test is not made if the capacitor is so designed that, A@Q&re, it will not
remain short-circuited. a

O
Temperatures shall not exceed the values specified inﬁ‘@@'

NOTE Locked rotor is specified because some motors ay t" start and variable results could be obtained.

B.9 Test for three-phas\g&v@'&)s

Three-phase motors are tested under NORMAL LOAD, with one line conductor disconnected,
unless circuit controls prevent the application of voltage to the motor with one or more supply
conductors disconnected.

The effect of other loads and circuits within the equipment may necessitate that the motor be
tested within the equipment and with each of the three line conductors disconnected one at a
time.

Temperatures shall not exceed the values specified in Table B.1.

B.10 Test for series motors

Series motors are operated at a voltage equal to 130 % of the motor voltage rating for 1 min
with the lowest possible load.

After the test, windings and connections shall not have worked loose and no hazard shall be
present in the meaning of this standard.
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Annex C
(normative)

Transformers GO('(\
(see 1.5.4 and 5.3.3) 66 .
S

C.1 Overload test G“\

.
If the tests in this clause are condyct r simulated conditions on the bench, these
conditions shall include any proz:e‘& vice that would protect the transformer in the

complete equipment. \\'Q .

Transformers for switch mdde power supply units are tested in the complete power supply unit
or in the complete equipment. Test loads are applied to the output of the power supply unit.

A linear transformer or a ferro-resonant transformer has each secondary winding loaded in
turn, with any other secondaries loaded between zero and their specified maxima to result in
the maximum heating effect.

The output of a switch mode power supply unit is loaded to result in the maximum heating
effect in the transformer.

NOTE For examples of loading to give the maximum heating effect, see Annex X.

Where an overload cannot occur or is unlikely to create a hazard, the above tests are not
made.

Maximum temperatures of windings shall not exceed the values in Table C.1 when measured
as specified in 1.4.12 and 1.4.13, and determined as specified below:

— with external overcurrent protection: at the moment of operation, for determination of the time
until the overcurrent protection operates, it is permitted to refer to a data sheet of the
overcurrent protection device showing the trip time versus the current characteristics;

— with an AUTOMATIC RESET THERMAL CUT-OUT: as shown in Table C.1 and after 400 h;

—  with a MANUAL RESET THERMAL CUT-OUT: at the moment of operation;

— for current-limiting transformers: after temperature has stabilized.

If the temperature of the windings of a transformer with a ferrite core, measured as specified

in 1.4.12, exceeds 180 °C, it shall be retested at maximum rated ambient temperature
(Tamp = Tma), @nd not as calculated according to 1.4.12.

NOTE The above procedure is to ensure that deteriorating Curie characteristics of ferrite at temperatures
approaching 200 °C do not cause thermal runaway (unpredictable temperature rise).
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Secondary windings that exceed the temperature limits but that become open circuit or
otherwise require replacement of the transformer do not constitute a failure of this test,
provided that no hazard is created in the meaning of this standard. ((\\

S-
Table C.1 — Temperature limits for transformer w%@e

For compliance criteria see 5.3.9.

P Maximum temperature °C
. q' -
ass
.\(\?&5‘
Method of protection 105 (A) | 120 (E) )e \»f55 (F) | 180 (H) 200 220 250
Protection by inherent or 150 175 200 225 245 265 295
external impedance \

.
r_ N
¥
Protection by protective device\\\&'\) " 215 225 250 275 295 315 345

that operates during the first
hour

Protection by any protective

device:
— maximum after first hour 175 190 200 225 250 270 290 320
— arithmetic average during 150 165 175 200 225 245 265 295

the 2nd hour
and during the 72nd hour

The designations A to H, formerly assigned in IEC 60085 to thermal classes 105 to 180, are given in parentheses.

The arithmetic average temperature is determined as follows:

The graph of temperature against time (see Figure C.1), while the power to the transformer is
cycling on and off, is plotted for the period of test under consideration. The arithmetic average
temperature (t,) is determined by the formula:

th = tnax T tmin
2
where
tmax IS the average of the maxima;
tmin IS the average of the minima.

}Maxima

}Minima

—

Time

IEC 1563/05

Figure C.1 — Determination of arithmetic average temperature
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C.2 Insulation

Insulation in transformers shall comply with the following requirements. 0((\\
Windings and conductive parts of transformers shall be treated as parts U|ts to
which they are connected, if any. The insulation between them shall co he relevant
requirements of 2.10 (or Annex G) and pass the relevant test cording to the

application of the insulation in the equipment (see 2.9. 3) a,

Precautions shall be taken to prevent the reductlo he specified minimum values of
CLEARANCES and CREEPAGE DISTANCE th e BASIC INSULATION, SUPPLEMENTARY
INSULATION or REINFORCED INSULATION b

— displacement of windings, qgh |r t\Irns
— displacement of internm or wires for external connections;
— undue displacement of parts of windings or internal wiring, in the event of rupture of wires

adjacent to connections or loosening of the connections;

— bridging of insulation by wires, screws, washers and the like should they loosen or
become free.

It is not expected that two independent fixings will loosen at the same time.
All windings shall have the end turns retained by positive means.
Compliance is checked by inspection, measurement and, if necessary, by the following tests.

If the transformer is fitted with a screen for protective earthing purposes that is separated
from the primary winding connected to a HAZARDOUS VOLTAGE circuit by BASIC INSULATION only,
the screen shall comply with one of the following:

— meet the requirements of 2.6.3.3;

— meet the requirements of 2.6.3.4 between the earthed screen and the main protective
earthing terminal of the equipment;

— pass a test simulating breakdown of BASIC INSULATION between the screen and the
associated primary winding. The transformer shall be protected by any protective device
used in the end application. The protective earthing path and the screen shall not be
damaged.

If tests are conducted, a specially prepared sample transformer having an extra lead-out wire
from the free end of the screen is used to ensure that the current during the test passes
through the screen.

Examples of acceptable forms of construction (see 1.3.8) are the following:

— windings isolated from each other by placing them on separate limbs of the core, with or
without spools;

— windings on a single spool with a partition wall, where either the spool and partition wall
are pressed or moulded in one piece, or a pushed-on partition wall has an intermediate
sheath or covering over the joint between the spool and the partition wall;



BS EN 60950-1:2006+A2:2013
-213 - IEC 60950-1:2005+A2:2013 (E)

concentric windings on a spool of insulating material without flanges, or on insulation
applied in thin sheet form to the transformer core;

insulation is provided between windings consisting of sheet insulation extending beyon, \
the end turns of each layer;

concentric windings, separated by an earthed conductive screen that consist f‘ I foil
extending the full width of the windings, with suitable insulation betwee-xkSy=dinding and
the screen. The conductive screen and its lead-out wire have a ¢ lon sufficient to

ensure that on breakdown of the insulation an overload deviceg‘ en the circuit before
the screen is destroyed. The overload device may be a n‘a_f't ransformer.

o

o
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Annex D
(normative)
Measuring instruments for touch current tests 0((\\
(see 5.1.4) G

S.
9

D.1 Measuring instrument \
c®

.
The measuring instrument of Figure D.1 j lgure 4 of IEC 60990.

il

A
Test terminals R1
“ | S
B T R Uq C1 — Uy
IEC 1564/05
Rs 1500 Q
Rs 500 Q
R 10 kQ
Cs
Cy
Voltmeter or oscilloscope Input resistance: 21 MQ
(r.m.s. or peak reading) Input capacitance: <200 pF
Frequency range: %) 20 Hz up to 1 MHz

(appropriate for the highest frequency of
interest, see 1.4.7)

Figure D.1 — Measuring instrument

The measuring instrument is calibrated by comparing the frequency factor of U, with the solid
line in Figure F.2 of IEC 60990 at various frequencies. A calibration curve is constructed
showing the deviation of U, from the ideal curve as a function of frequency.
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D.2 Alternative measuring instrument

00“\\

R Rv1

L = Vo

1-D4 S \{
T Y
iy

M 0 mA — 1 mA moving coil movement

Ry+Rys+ Ry,at0,5mAd.c. = 1500 Q +1 % with C=150 nF £ 1 % or
2000Q+1%withC=112nF+1 %

D1-D4 Rectifier

Ry Non-inductive shunt for x 10 range

S Sensitivity button (press for maximum
sensitivity)

Figure D.2 — Alternative measuring instrument

The instrument comprises a rectifier/moving coil meter with additional series resistance, the
two being shunted by a capacitor, as shown in Figure D.2. The effect of the capacitor is to
reduce the sensitivity to harmonics and other frequencies above the power frequency. The
instrument should also include a x 10 range obtained by shunting the meter coil by a non-
inductive resistor. It is also permitted to include overcurrent protection, provided that the
method used does not affect the basic characteristics of the instrument.

Ry is adjusted for the desired value of total resistance at 0,5 mA d.c.

The meter is calibrated at the following calibration points on the maximum sensitivity range at
50 Hz to 60 Hz sinusoidal:

0,25 mA, 0,5 mA, 0,75 mA.
The following response is checked at the 0,5 mA calibration point:

Sensitivity at 5 kHz sinusoidal: 3,6 mA £ 5 %.
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Annex E
(normative)

Temperature rise of a winding 0((\\
(see 1.4.13) ges G

The value of the temperature rise of a winding is ca/thhe formula:

Ry &
for a copper winding At“ ( 34,5 +ty)—(t, —t;)
. 1

e

t=u(

1

for an aluminium winding 225 +t,)—(t, —t,)

where

At is the temperature rise, in kelvins;

R, is the resistance of the winding at the beginning of the test, in ohms;

R, is the resistance of the winding at the end of the test, in ohms;

t, is the room temperature at the beginning of the test, in degrees Celsius;
t, isthe room temperature at the end of the test, in degrees Celsius.

At the beginning of the test, the windings are at room temperature.

It is recommended that the resistance of windings at the end of the test be determined by
taking resistance measurements as soon as possible after switching off, and then at short
intervals so that a curve of resistance against time can be plotted for ascertaining the
resistance at the instant of switching off.

For comparison of winding temperatures determined by the resistance method of this annex
with the temperature limits of Table 4B, 25 °C shall be added to the calculated temperature
rise.
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Annex F
(normative)

Measurement of clearances and creepage distances 0((\\

S.
O

The methods of measuring CLEARANCES and CREEPAGE DI hat are specified in the
following figures are used in interpreting the requirem%f standard.

(see 2.10 and Annex G)

a&e F.1. Where the distance shown is less

In the following figures, the value of X' is giv,
' arded when measuring a CREEPAGE DISTANCE.

than X, the depth of the gap or groo e\
A\ d

Table F.1 is valid only if &%fed minimum CLEARANCE is 3 mm or more. If the specified
minimum CLEARANCE is le n3 mm, the value of X is the lesser of:

— the relevant value in Table F.1; or

— one third of the specified minimum CLEARANCE.

Table F.1 — Value of X

Pollution degree X
(see 2.10.1.2) mm
1 0,25
2 1,0
3 1,5
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than X mm.

eSo:
Condition: Path under consideration includes a parallel or converging-sided groova\a\)gpth with width less

Rule: CLEARANCE and CREEPAGE DISTANCE are measured directly We ove.

Figurwoq XB§ve
.

. \\ >X mm

(.

IEC 1567/05

Condition: Path under consideration includes a parallel-sided groove of any depth, and equal to or more than
X mm wide.

Rule: CLEARANCE is the "line of sight" distance. CREEPAGE DISTANCE path follows the contour of the groove.

Figure F.2 — Wide groove

IEC 1568/05

Condition: Path under consideration includes a V-shaped groove with internal angle of less than 80° and a width
greater than X mm.

Rule: CLEARANCE is "line of sight" distance. CREEPAGE DISTANCE path follows the contour of the groove but
"short-circuits" the bottom of the groove by a link X mm long.

Figure F.3 — V-shaped groove

350

11111
::::00%0\
S

&%
prote!
&
o
&

Condition: Path under consideration includes a rib.

Rule: CLEARANCE is the shortest direct air path over the top of the rib. CREEPAGE DISTANCE path follows the
contour of the rib.

Figure F.4 — Rib

CLEARANCE EmmEmEmmEE CREEPAGE DISTANCE
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<X'mm <X mm
—

- - GO('(\\

5 .
K :@6«\)(36

.
Condition: Path under consideration includes an uncemented JCY\\@ oves less than X mm wide on either

side. G

A\
Rule: CLEARANCE and CREEPAGE DISTANCE p ine of sight" distance shown.
- . - - -
Figure %'QJQXXmented joint with narrow groove
>X' mm >X'mm

| T

L .

L o

|| .
IIIIII. .IIIIII

IEC 1571/05

Condition: Path under consideration includes an uncemented joint with a groove equal to or more than X mm
wide each side.

Rule: CLEARANCE is the "line of sight" distance. CREEPAGE DISTANCE path follows the contour of the groove.

Figure F.6 — Uncemented joint with wide groove

>X mm <X'mm
|- ’<—>
LI L]
||
||
||
IEC 1572/05

Condition: Path under consideration includes an uncemented joint with a groove on one side less than X mm wide
and a groove on the other equal to or more than X mm wide.

Rule: CLEARANCE and CREEPAGE DISTANCE path are as shown.

Figure F.7 — Uncemented joint with narrow and wide grooves

CLEARANCE mmmmEmmE CREEPAGE DISTANCE
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<X'mm

b IEC 714/13

Gap between head of screw and wall of recess too narrow to be taken into account.

Measurement of creepage distance is from screw to wall where the distance is equal to X mm.

Figure F.8 — Narrow recess

CLEARANCE mmmmEmmEE CREEPAGE DISTANCE

]

b IEC 716/13

Gap between head of screw and wall of recess wide enough to be taken into account.

Figure F.9 — Wide recess

CLEARANCE mmmmmmE CREEPAGE DISTANCE
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IEC 1575/05
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1S £
(0]
T
A
sttt
,a Seeleteteletetatety!
N @ PSS
©
o P, aaa
o
g
= &
o o
> 5
S o [0}
33 =
3

CLEARANCE to
meet 2.10.3

S M
Nt
{etetatetetatete

Terminal pin

CREEPAGE DISTANCE
to meet 2.10.4

IEC 1576/05

EmmmmEmE CREEPAGE DISTANCE

Separation distance before
coating to meet 2.10.6.2,

CREEPAGE DISTANCE to meet 2.10.4
Table 2Q

CLEARANCE to meet 2.10.3

Figure F.10 — Coating around terminals
CLEARANCE

Figure F.11 — Coating over printed wiring

Component pin

Coating
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Outside of equipment |

e ENCLOSURE Of insulating material ((\\
S ¥

Inside of equipment

Internal conductive part.

ol
“\ Fictitious layer of metal foil
.

accessible to test finger

M/ Point of contact

_______________ F------

Point of contact

Inaccessible to test finger

Point X is used for measurements of CLEARANCES and CREEPAGE DISTANCES from
the BOUNDING SURFACE of an ENCLOSURE of insulating material to an % internal
conductive part (see 2.10.3.1 and 2.10.4)
IEC 1577/05

Figure F.12 — Measurements through openings in enclosures

Unconnected conductive part

Condition: Insulation distance with intervening, unconnected conductive part.

Rule: CLEARANCE is the distance d + D.
CREEPAGE DISTANCE is also d + D.
Where the value of d or D is smaller than X, it shall be considered as zero.

Figure F.13 — Intervening, unconnected conductive part

CLEARANCE mmmmmmE CREEPAGE DISTANCE
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Conductive
N part 1 \
Minimum 0,4 mm
Insulatio distance thro gh ((\
inlsulation ) GO

| conductive 66 *
part 2 a\)g

CLEARANCE = CREEPAGE DISTANCE ,g
. (\a 1579/05

Thick sheet or solid insulating material as SUPPLEMENTARY IN m@XN\)r REINFORCED INSULATION
.

Figure F.1( sulating material

onductive
part 1
_ Insulation layer 1 No minimum distance
E T II TTT II Itl_ TT III TTTTI through insulation
E nsulation layer
; BLLIICI] (see 2.10.5.6)
Conductive
part 2

CLEARANCE = CREEPAGE DISTANCE IEC 1580/05

Two layers of thin sheet material as SUPPLEMENTARY INSULATION or REINFORCED INSULATION

Figure F.15 — Thin sheet insulating material

Potential CLEARANCE and CREEPAGE DISTANCE
along the cemented joint

Conductive | Insulating
part 1 compound part 2

IEC 1581/05

Insulating compound as SUPPLEMENTARY INSULATION or REINFORCED INSULATION

Figure F.16 — Cemented joints in multi-layer printed board
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Distance through Insulating casing

Distance JS— \
Insulating ; : : 66 ‘C’O((\

compound ;:{':*:*:‘*‘****
I
HEEK

<, C:

\\\3"\\ bl

Potential CLEAR E and
CREEPAGE DISTANCE

along the joint IEC 1582/05

Insulating compound as SUPPLEMENTARY INSULATION or REINFORCED INSULATION inside a component

Figure F.17 — Component filled with insulating compound

Potential CLEARANCE and
CREEPAGE DISTANCE along

the cemented joint Adhesive or insulating
compound
Partition
- Winding 2
Winding 1
@, &3@& ()
Bobbin
IEC 1583/05

Cemented joint as SUPPLEMENTARY INSULATION or REINFORCED INSULATION

Figure F.18 — Partitioned bobbin
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Annex G
(normative)
Alternative method for determining minimum clearances 0((\\
oxa
G.1 Clearances a*ga
A

CLEARANCES shall be so dimensionedthgt Itages, including transients, which may enter
the equipment, and peak voltages that y be generated within the equipment, do not break
down the CLEARANCE.

G.1.1 General

It is permitted to use x}er the requirements of 2.10.3 for Overvoltage Category | or
Overvoltage Category Il, using the PEAK WORKING VOLTAGE, or the requirements in Annex G for
Overvoltage Category I, Overvoltage Category Il, Overvoltage Category Ill or Overvoltage
Category IV, using the REQUIRED WITHSTAND VOLTAGE, for a particular component or
subassembly or for the whole equipment.

NOTE It is considered to be good practice to design SOLID INSULATION for higher transient overvoltages than the
associated CLEARANCE.

G.1.2 Summary of the procedure for determining minimum clearances

NOTE 1 The minimum CLEARANCES for FUNCTIONAL INSULATION, BASIC INSULATION, SUPPLEMENTARY INSULATION and
REINFORCED INSULATION, whether in a PRIMARY CIRCUIT or another circuit, depend on the REQUIRED WITHSTAND
VOLTAGE. The REQUIRED WITHSTAND VOLTAGE depends in turn on the combined effect of the normal operating
voltage (including repetitive peaks due to internal circuitry such as switch mode power supplies) and non-repetitive
overvoltages due to external transients.

To determine the minimum value for each CLEARANCE, the following steps shall be used.
(1) Measure the PEAK WORKING VOLTAGE across the CLEARANCE in question.

(2) If the equipment is mains operated:

— determine the MAINS TRANSIENT VOLTAGE (Clause G.2); and

— for equipment to be connected to an AC MAINS SUPPLY, calculate the peak value of the
nominal AC MAINS SUPPLY voltage.

(3) Use the rules in G.4.1 and the above voltage values to determine the REQUIRED WITHSTAND
VOLTAGE for mains transients and internal repetitive peaks. In the absence of transients
coming from a TELECOMMUNICATION NETWORK, go to step 7.

(4) If the equipment is to be connected to a TELECOMMUNICATION NETWORK, determine the
TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE (Clause G.3).

(5) Use the TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE and the rules in G.4.2 to
determine the REQUIRED WITHSTAND VOLTAGE for TELECOMMUNICATION NETWORK TRANSIENTS.
In the absence of mains and internal repetitive peaks, go to step 7.

(6) Use the rule in G.4.3 to determine the total REQUIRED WITHSTAND VOLTAGE.

(7) Use the REQUIRED WITHSTAND VOLTAGE to determine the minimum CLEARANCE (Clause G.6).

NOTE 2 The effect of transients from a CABLE DISTRIBUTION SYSTEM is not taken into account (see G.4.4 and
7.4.1).
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G.2 Determination of mains transient voltage

G.21  AC mains supply (’(\\

For equipment to be supplied from the Ac MAINS SuPPLY, the value of the MAI QRQENT
VOLTAGE depends on the overvoltage category and the AC MAINS SUPPLY n general,
CLEARANCES in equipment intended to be connected to the AC MAINS all be designed
for Overvoltage Category Il.

NOTE 1 See Annex Z for further guidance on the determination OW category

Equipment that is likely, when installed, to be s to transient overvoltages that exceed
those for its design Overvoltage Categor equwe additional protection to be provided
external to the equipment. In this T installation instructions shall state the need for

such external protection. \,Q
The applicable value 0“

e MAINS TRANSIENT VOLTAGE shall be determined from the
overvoltage category and the AC MAINS SUPPLY voltage, using Table G.1.

Table G.1 — AC mains transient voltages

AC MAINS SUPPLY voltage ° MAINS TRANSIENT VOLTAGE "
V peak
Vr.m.s. Overvoltage Category

up to and including 50 330 500 800 1500

over 50 up to and including 100 500 800 1 500 2 500

over 100 up to and including 150 ° 800 1500 2 500 4 000
over 150 up to and including 300 d 1500 2 500 4 000 6 000
over 300 up to and including 600 ¢ 2 500 4 000 6 000 8 000

a  For equipment designed to be connected to a three-phase, three-wire supply, where there is no neutral
conductor, the AC MAINS SUPPLY voltage is the line-to-line voltage. In all other cases, where there is a
neutral conductor, it is the line-to-neutral voltage.

b The MAINS TRANSIENT VOLTAGE is always one of the values in the table. Interpolation is not permitted.
¢ Including 120/208 V and 120/240 V.

d Including 230/400 V and 277/480 V.

€ Including 400/690 V.

Note deleted
G.2.2 Earthed d.c. mains supplies

If a DC MAINS SUPPLY is connected to protective earth and is entirely within a single building,
the MAINS TRANSIENT VOLTAGE shall be assumed to be 71 V peak. If this connection is within
the EUT, it shall be in accordance with 2.6.1 e).

NOTE The connection to protective earth can be at the source of the DC MAINS SUPPLY or at the equipment
location, or both (see ITU-T Recommendation K.27).
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G.2.3 Unearthed d.c. mains supplies

If a DC MAINS SUPPLY is not earthed and located as in G.2.2, the MAINS TRANSIENT VOLTAGE
shall be assumed to be equal to the MAINS TRANSIENT VOLTAGE in the AC MAINS SUPPLYf
which the DC MAINS SUPPLY is derived. CJ

G.2.4 Battery operation g

If equipment is supplied from a dedicated battery that has ng ;@ for charging from an
external MAINS SUPPLY, the MAINS TRANSIENT VOLTAGE sha éu d to be 71 V peak.

G.3 Determination of telecommunlc mg'work transient voltage
If the TELECOMMUNICATION NET A SIENT VOLTAGE is known for the TELECOMMUNICATION
NETWORK in question, it i ‘to use the known value in G.4.2.

If the TELECOMMUNICATION®*NETWORK TRANSIENT VOLTAGE is not known, one of the following
values shall be used:

— 1500V peak if the circuit connected to the TELECOMMUNICATION NETWORK is a
TNV-1 CIRCUIT or a TNV-3 CIRCUIT; or

— 800 V peak if the circuit connected to the TELECOMMUNICATION NETWORK is an SELV CIRCUIT
or a TNV-2 CIRCUIT.

The effect of a telephone ringing signal is not taken into account for this purpose.

G.4 Determination of required withstand voltage

G.41 Mains transients and internal repetitive peaks

In G.4.1, the effect of transients coming from a TELECOMMUNICATION NETWORK is ignored (see
G.4.3).

The REQUIRED WITHSTAND VOLTAGE is determined according to ltems a), b) or c).
NOTE Items a) and b) apply only for an AC MAINS SUPPLY. Item c) applies only for a DC MAINS SUPPLY.

The following abbreviations are used.

Upw the PEAK WORKING VOLTAGE of the CLEARANCE

u peak value of the AC MAINS SUPPLY voltage in the first column of Table
G.1 corresponding to the RATED VOLTAGE or the upper limit of the RATED
VOLTAGE RANGE.

a.c. mains peak

U the MAINS TRANSIENT VOLTAGE determined in G.2.1 or G.2.2

mains transient

U the maximum transient voltage from the mains, determined according

to G.5 a)

measured
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a) PRIMARY CIRCUITS

It is permitted to use a1) or a2).

al) The following Rules 1) and 2) shall be applied: 0((\\
Rule 1) If Upw < Ua.c. mains peak 66 G
v 209

Urequired withstand = “mains transient.

Rule 2) If U, >U
required withstand ~ Umalns transz*\\@E ba c. mains peak.

u
a2) The above Rules 1) and 2) shall be a Umains transient Shall be replaced by

U

a.c. mains peak

measured.

b) SECONDARY CIRCUITS whose Pal‘d IRCUIT is supplied from an AC MAINS SUPPLY

It is permitted to use %@r‘ ).
b1) The following Rul®d 3) shall be applied:

Rule 3) Urequired withstand = Umains transient OF Upw, whichever is the greater.
b2) The above Rule 3) shall be applied, but with U, ,ins transient €Placed by U casured.

b3) The above Rule 3 shall be applied, but with U, 4ins transient F€Placed by a voltage that
is one step smaller in the following list from Table G.1:

330, 500, 800, 1 500, 2 500, 4 000, 6 000 and 8 000 V peak.

This is permitted in the following cases:

— a SECONDARY CIRCUIT, derived from an AC MAINS SUPPLY, that is connected to the main
protective earthing terminal in accordance with 2.6.1 e);

— a SECONDARY CIRCUIT, derived from an AC MAINS SUPPLY and separated from the PRIMARY
CIRCUIT by a metal screen that is connected to the main protective earthing terminal in
accordance with 2.6.1 e).

C) SECONDARY CIRCUIT supplied from a DC MAINS SUPPLY
The above b1) or b3) shall be applied.

G.4.2 Transients from telecommunication networks

In G.4.2, the effect of transients coming from the mains and from internal circuitry is ignored
(see G.4.3).

For transients from a TELECOMMUNICATION NETWORK, the REQUIRED WITHSTAND VOLTAGE is:

— the TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE determined in Clause G.3;

— or the value measured in accordance with G.5 b);

whichever is less.

G.4.3 Combination of transients

If the transients described in G.4.1 and those described in G.4.2 affect the same CLEARANCE,
the REQUIRED WITHSTAND VOLTAGE is the larger of the two voltages. The two values shall not
be added together.
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G.4.4 Transients from cable distribution systems

The effect of transients from a CABLE DISTRIBUTION SYSTEM is not taken into account when
determining REQUIRED WITHSTAND VOLTAGE (however, see 7.4.1). 0(’(\

G.5 Measurement of transient voltages g

The following tests are conducted only if it is required to ggaé whether or not the
maximum transient voltage across the CLEARANCE in uitefs lower than the MAINS
TRANSIENT VOLTAGE determined in Clause G.2 (for e E‘Kxue to the effect of a filter in the
equipment). If these tests are not conductedy th Xximum transient voltage across the
CLEARANCE shall be assumed to be equ MAINS TRANSIENT VOLTAGE. If the situation
covered by G.2.2 or the situation C/%& G.2.4 applies, the transient voltage across the

CLEARANCE shall be assumed to ible and no test is conducted.

If necessary, the trans:enmage across the CLEARANCE is measured using the following test
procedure.

During the tests, the EUT is connected to its separate power supply unit, if any, but is not
connected to the MAINS SUPPLY, nor to any TELECOMMUNICATION NETWORKS, and any surge
suppressors in PRIMARY CIRCUITS are disconnected.

A voltage measuring device is connected across the CLEARANCE in question.

a) Transients from a MAINS SUPPLY

To measure the transient voltages across a CLEARANCE due to transients on a MAINS
SUPPLY, the impulse test generator reference 2 of Table N.1 is used to generate 1,2/50 us
impulses. U, is equal to the MAINS TRANSIENT VOLTAGE determined in Clause G.2.

Three to six impulses of alternating polarity, with intervals of at least 1s between
impulses, are applied between each of the following points where relevant:

For an AC MAINS SUPPLY:
— line-to-line;
— all line conductors conductively joined together and neutral;

— all line conductors conductively joined together and the main protective earthing
terminal;

— neutral and the main protective earthing terminal.
For a DC MAINS SUPPLY:
— the positive and negative supply connection points;

— all supply connection points conductively joined together and the main protective
earthing terminal.

b) Transients from a TELECOMMUNICATION NETWORK

To measure the transient voltage across a CLEARANCE due to transients on a
TELECOMMUNICATION NETWORK, the impulse test generator reference 1 of Table N.1 is used
to generate 10/700 us impulses. U, is equal to the TELECOMMUNICATION NETWORK
TRANSIENT VOLTAGE determined in Clause G.3.

Three to six impulses of alternating polarity, with intervals of at least 1s between
impulses, are applied between each of the following TELECOMMUNICATION NETWORK
connection points of each interface type:
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— each pair of terminals (for example, A and B or tip and ring) in an interface;
— all terminals of a single interface joined together and earth.

Where there are several identical circuits, only one is tested. 0((\\
G.6 Determination of minimum clearances \)ges‘
For equipment to be operated up to 2 000 m above sea level_e aEARANCE shall comply

with the minimum dimensions given in Table G.2, usi (ﬁ\@‘al of REQUIRED WITHSTAND
VOLTAGE determined according to G.4. ni

2000 m above sea level, the minimum
or given in Table A.2 of IEC 60664-1. Linear
interpolation is permitted bet earest two points in Table A.2 of IEC 60664-1. The
calculated minimum CLEA ‘%‘e@ﬁg this multiplication factor shall be rounded up to the next
higher 0,1 mm increment.

I’ For equipment to be operated at mor
CLEARANCES shall be multiplied by\A
t

.

The specified minimum CLEARANCES are subject to the following minimum values:

— 10 mm for an air gap serving as REINFORCED INSULATION between a part at HAZARDOUS
VOLTAGE and an accessible conductive part of the ENCLOSURE of floor-standing equipment
or of the non-vertical top surface of desk-top equipment;

— 2 mm for an air gap serving as BASIC INSULATION between a part at HAZARDOUS VOLTAGE
and an earthed accessible conductive part of the ENCLOSURE of PLUGGABLE EQUIPMENT
TYPE A.

The above two dashed paragraphs do not apply between a part at a HAZARDOUS VOLTAGE and
a BOUNDING SURFACE.

Except as required by 2.8.7.1 the specified minimum CLEARANCES do not apply to the air gap
between the contacts of THERMOSTATS, THERMAL CUT-OUTS, overload protection devices,
switches of microgap construction and similar components where the air gap varies with the
contacts.

NOTE 1 For air gaps between contacts of disconnect devices, see 3.4.2. For air gaps between the contacts of
interlock switches, see 2.8.7.1.

The CLEARANCES between the BOUNDING SURFACE of a connector and conductive parts within
the connector that are connected to a HAZARDOUS VOLTAGE shall comply with the requirements
for REINFORCED INSULATION. As an exception, for connectors that are

— fixed to the equipment; and
— located internal to the outer ENCLOSURE of the equipment; and

— only accessible after removal of a USER-replaceable subassembly that is required to be in
place during normal operation,

these CLEARANCES shall comply with the requirements for BASIC INSULATION.

NOTE 2 The tests of 2.1.1.1 for access to hazardous parts apply to such connectors after removal of the
subassembly.
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For all other CLEARANCES in connectors, including connectors that are not fixed to the
equipment, the minimum values specified in Table G.2 apply.

The above minimum CLEARANCES for connectors do not apply to connectors that comply (Q\
standard harmonized with IEC 60083, IEC 60309, IEC 60320, IEC 60906-1 or IEC@
see also 1.5.2.

Table G.2 — Minimum clearances up to 2 000 m abovwg

a'f CLEARANCES in mm
REQUIRED FUNCTIONAL BASIW \ REINFORCED
WITHSTAND VOLTAGE INSULATION ° and NTARY INSULATION
LATION
V peak or d.c. n\\N Pollution degree
up to and including 1° 2, “3‘ M 1° 2 3 1° 2 3
400 QX! 08 [o201)] o2 08 | 04(0,2) | 0,4 1,6
800 ANV Y 0,8 |02(01) | 02 0,8 | 0402 | 04 1,6
1000 0,2 , 0,8 0,3 (0,2) 0,8 0,6 (0,4) 1,6
1200 0,3 0,8 0,4 (0,3) 0,8 0,8 (0,6) 1,6
1500 0,5 0,8 0,8 (0,5) 0,8 1,6 (1,0 1,6
2 000 1,0 1,3 (1,0) 2,6 (2,0)
2 500 1,5 2,0 (1,5) 4,0 (3,0)
3000 2,0 2,6 (2,0) 5,2 (4,0)
4000 3,0 4,0 (3,0) 6,0
6 000 5,5 7,5 (5,5) 11
8 000 8,0 11 (8,0) 16
10 000 11 15 (11) 22
12 000 14 19 (14) 28
15 000 18 24 (18) 36
25 000 33 44 (33) 66
40 000 60 80 (60) 120
50 000 75 100 (75) 150
60 000 90 120 (90) 180
80 000 130 173 (130) 260
100 000 170 227 (170) 340

Linear interpolation is permitted between the nearest two points, the calculated minimum CLEARANCES being
rounded up to the next higher 0,1 mm increment.

The values in parentheses apply only if manufacturing is subjected to a quality control programme that provides
at least the same level of assurance as the example given in Clause R.2. DOUBLE INSULATION and REINFORCED
INSULATION shall be subjected to ROUTINE TESTS for electric strength.

In @ SECONDARY CIRCUIT, @ minimum CLEARANCE of 5 mm replaces any higher value, provided that the insulation

involved passes an electric strength test according to 5.2.2 using:

- an a.c. test voltage whose r.m.s. value is 106 % of the PEAK WORKING VOLTAGE (peak value 150 % of the PEAK
WORKING VOLTAGE), or

- ad.c. test voltage equal to 150 % of the PEAK WORKING VOLTAGE.
If the CLEARANCE path is partly along the surface of insulation that is not Material Group I, the test voltage is

applied across the air gap and the Material Group | only. The part of the path along the surface of any other
insulating material is bypassed.

a  There is no minimum CLEARANCE for FUNCTIONAL INSULATION unless it is required by 5.3.4 a).

b |t is permitted to use the values for Pollution Degree 1 if one sample passes the tests of 2.10.10.
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Compliance is checked by measurement, taking into account Annex F. The following
conditions apply

— movable parts shall be placed in the most unfavourable position;

— for equipment incorporating ordinary NON-DETACHABLE POWER SUPPLY CORDS, CL@@@
measurements are made with supply conductors of the largest cross-s%ﬁq area

specified in 3.3.4, and also without conductors; g
NOTE 3 The force tests of 4.2.2, 4.2.3 and 4.2.4 apply. \)

— when measuring CLEARANCES from the BOUNDING SURFAC ENCLOSURE of insulating
material through a slot or opening in the ENC ‘X through an opening in an
accessible connector, the accessible surface sh nsidered to be conductive as if it
were covered by metal foil wherever it R&‘touched by the test finger, Figure 2A
(see 2.1.1.1), applied without apprizi e (see Figure F.12, point X).

There is no need to conduct ‘g r’c strength test to verify CLEARANCES except as required
in Table G.2 if a minimuw EARANCE is used.
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Annex H
(normative)

lonizing radiation GO('(\\
(see 4.3.13) 66‘
a\)g

Equipment that might produce ionizing radiation is \My measuring the amount of
radiation. G

.
The amount of radiation is determgi eans of a radiation monitor of the ionizing
chamber type with an effective gre 00 mm? or by measuring equipment of other types

giving equivalent results. \\' .

Measurements are made with the equipment on test operating at the most unfavourable
supply voltage (see 1.4.5) and with OPERATOR controls and service controls adjusted so as to
give maximum radiation whilst maintaining the equipment operative for normal use.

Internal preset controls not intended to be adjusted during the lifetime of the equipment are
not considered to be service controls.

[©) At any point 10 cm from the surface of the OPERATOR ACCESS AREA, the dose rate shall not
exceed 1 uSv/h (0,1 mR/h) (see NOTE). Account is taken of the background level.

NOTE These values appear in Directive 96/29/Euratom.
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Annex J
(normative) \
Table of electrochemical potentials (see 2.6.5.6) 0((\
Table J.1 — Electrochemical potentials (V) 66 ‘C’

0 2 g@\)
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= Ngsfx 8§ 2 8 3 3 &6 6% o aw z ® 2w O O
0 05 055/07 08 08509 1,0 1,051,1 1,15 1,25 1,35 1,4 1,45 1,6 1,65 1,7 1,75| Magnesium, magnesium

alloys
0 0,05 0,2 0,3 0,3504 0,5 0,550,6 (0,650,750,850,9 0,95 1,1 1,15 1,2 1,25] Zinc, zinc alloys

0 0,15 0,25 0,3 0,35 0,45 0,5 0,550,6 |0,7 0,8 0,850,9 1,051,1 1,15 1,2 | 80 tin/20 zinc on steel,
zinc on iron or steel
0 0,1 0,150,2 0,3 0,350,4 0,45 0,55|0,65 0,7 0,75 0,9 0,95 1,0 1,05 Aluminium

0 0,056 0,14 0,2 0,25 0,3 0,35 0,45 0,55 0,6 |0,65 0,8 0,85 0,9 0,95 Cadmium on steel

0 0,05 0,15 0,2 0,25 0,3 0,4 0,5 0,55 0,6 (0,75 0,8 0,85 0,9 | Aluminium/magnesium
alloy
0 0,17 0,15 0,2 0,25 0,35 0,45 0,5 0,55/|0,7 0,75 0,8 0,85]| Mild steel

0 0,05 0,1 0,15 0,25 0,35 0,4 0,45 0,6 |0,65 0,7 0,75 Duralumin

0 0,06 0,1 0,2 03 0,350,4 0,550,6 |0,66 0,7 |Lead

0 0,05 0,15 0,25 0,3 0,35 0,5 0,55 0,6 [0,65| Chromium on steel, soft
solder

0 0,17 0,2 0,250,3 0,45 0,5 0,55 0,6 [ Cron Nion steel, tin on
steel, 12 % Cr stainless
Ni = Nickel steel

0 0,1 0,15 0,2 0,35 0,4 0,45 0,5 | High chromium
stainless steel
0 0,05 0,17 0,25 0,3 0,35 0,4 | Copper, copper alloys

Cr = Chromium

0 0,05 0,2 0,25 0,3 0,35] Silver solder, austenitic
stainless steel
0 0,15 0,2 0,25 0,3 | Nickel on steel

0 0,05 0,1 0,15] Silver

0 0,05 0,1 [ Rhodium on silver on
copper, silver/gold alloy
0 0,05 | Carbon

0 Gold, platinum

NOTE Corrosion due to electrochemical action between dissimilar metals which are in contact is minimized if the
combined electrochemical potential is below about 0,6 V. In the above table the combined electrochemical
potentials are listed for a number of pairs of metals in common use. Combinations above the dividing line should
be avoided.
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Annex K
(normative)

Thermal controls 0((\\
(see 1.5.83 and 5.3.8) ges G

K.1 Making and breaking capacity (\a'g
THERMOSTATS and TEMPERATURE LIMITERS shal equate making and breaking capacity.

Compliance is checked by subject/ e samples either to the tests of Clauses K.2 and
K.3, or to the tests of K.4, a ate If the component is T-marked, one sample is tested
with the switch part at mperature and two samples with the switch part at a
temperature in accordance*with the marking.

Components not marked with individual ratings are tested either in the equipment or
separately, whichever is more convenient, but, if tested separately, the test conditions are to
be similar to those occurring in the equipment.

During the tests, no sustained arcing shall occur.

After the tests, the samples shall show no damage impairing their further use. Electrical
connections shall not have worked loose. The component shall withstand an electric strength
test as specified in 5.2.2, except that the test voltage for the insulation between the contacts
is twice the voltage applied when the equipment is operated at RATED VOLTAGE or at the upper
voltage of the RATED VOLTAGE RANGE.

For test purposes the switching frequency can be increased above the normal switching
frequency inherent to the equipment, provided that no greater risk of failure is induced.

If it is not possible to test the component separately, three samples of the equipment in which
it is used are tested.

K.2 Thermostat reliability

THERMOSTATS are caused, thermally, to perform 200 cycles of operation (200 makes and
200 breaks) when the equipment is operated at a voltage equal to 110 % of the RATED
VOLTAGE or to 110 % of the upper voltage of the RATED VOLTAGE RANGE, and under NORMAL
LOAD.

K.3 Thermostat endurance test

THERMOSTATS are caused, thermally, to perform 10 000 cycles of operation (10 000 makes
and 10 000 breaks) when the equipment is operated at RATED VOLTAGE or at the upper voltage
of the RATED VOLTAGE RANGE, and under NORMAL LOAD.
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K.4 Temperature limiter endurance

TEMPERATURE LIMITERS are caused, thermally, to perform 1 000 cycles of operam\\
(1 000 makes and 1 000 breaks) when the equipment is operated at RATED VOLTAGE,
upper voltage of the RATED VOLTAGE RANGE, and under NORMAL LOAD.

K.5 Thermal cut-out reliability g@
(4

THERMAL CUT-OUTS shall operate reliably. GK\\

Compliance is checked while the GW ?Jperating under the conditions specified
in 4.5.2. \\
A\ d

.
AUTOMATIC RESET THERMAW TS are caused to operate 200 times; MANUAL RESET THERMAL
CUT-OUTS are reset after edch operation and thus caused to operate ten times.

After the tests, the samples shall show no damage impairing their further use.

Forced cooling and resting periods are permitted to prevent damage to the equipment.

K.6 Stability of operation

THERMOSTATS, TEMPERATURE LIMITERS and THERMAL CUT-OUTS shall be so constructed that their
setting is not changed appreciably by heating, vibration, etc., occurring in normal use.

Compliance is checked by inspection during the abnormal operation tests of 5.3.
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Annex L
(normative)

Normal load conditions GO('(\\

for some types of electrical business equipment 6

(see 1.2.2.1 and 4.5.2) ga\)(})
e

L.1  Typewriters

Typewriters are energized with n applied until steady conditions are established.
Manually keyed mach/nes erated at a rate of 200 characters per minute, with a
line transport operation a&ﬁ 60 characters including spaces, until steady conditions are
established. Automaticallyd operated machines are operated at the maximum typing speed
recommended in the manufacturer's instructions.

L.2 Adding machines and cash registers

For adding machines and cash registers, four digit numbers are entered or set and the repeat
key or operating bar activated 24 times per minute, until steady conditions are established,
the four digit number to be used being that which loads the machine most heavily. If the cash
register has a drawer that opens every time an item is rung up, the cash register is operated
at a rate of 15 operation cycles per minute, the drawer being shut after each operation, until
steady conditions are established. For an adding machine or cash register, an operation
consists of the OPERATOR setting or inserting the figures with which the machine is to operate
and then pressing the operating bar, repeating key or the like for each operation.

L.3 Erasers

Erasers are operated continuously at no load for 1 h.

L.4 Pencil sharpeners

For a pencil sharpener, five new pencils are each sharpened eight times according to the
following timetable. Except for new pencils, the point is broken off before each sharpening.

Sharpening period 4 s for a new pencil
2 s for subsequent sharpenings
Interval between sharpenings 6s
Interval between pencils 60 s
All times are approximate.
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L.5 Duplicators and copy machines

Duplicators and copy machines are operated continuously at maximum speed until stem\
conditions are established. It is permitted to introduce a rest period of 3m/n a
500 copies if this is compatible with the design of the machine.

L.6 Motor-operated files a'\)g

Motor-operated files are loaded to simulate a co \Q‘ unbalance caused by uneven
distribution of the contents. During operation, anced load is moved approximately
one-third of the total carrier travel of the t Will impose maximum loading during each
operation. The operation is repeate <\ until steady conditions are established.

A load caused by the noW distribution of the contents is permitted to be simulated as
follows.

In the case of vertical transport, three-eighths of the filing area are to be loaded, without
leaving clearances, with three-eighths of the admissible load. The entire transport way is to
be travelled with this load. The transport cycle is to be repeated, at intervals of 10 s, until the
temperature has stabilized.

In the case of a different transport, for example, horizontal or circular mode of transport, the
total load is moved over the whole transport way. The transport cycle is to be repeated, at
intervals of 15 s, until the temperature has stabilized.

L.7 Other business equipment

Other business equipment is operated according to the most unfavourable way of operation
given in the operating instructions.
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Annex M
(normative)

Criteria for telephone ringing signals 00((\\

(see 2.3.1) ges
M.1 Introduction a’ga‘

The two alternative methods described in thls flect satisfactory experience in
different parts of the world. Method A is typi alogue telephone networks in Europe,
and Method B of those in North Am rica o methods result in standards of electrical

safety that are broadly equivalent.

\(\\\\3

This method requires that the currents 14V Irg, &1 and Irg, flowing through a 5 000 L2 resistor,
between any two conductors or between one conductor and earth do not exceed the limits
specified, as follows.

M.2 Method A

a) For normal operation, lrs4 M, the current determined from the calculated or measured
current for any single active ringing period t; (as defined in Figure M.1), does not exceed:

1) for cadenced ringing (t; < =), the current given by the curve of Figure M.2 at t;

2) for continuous ringing (t; = =), 16 mA.
Its1 @, in mA, is as given by

/ t1 < 600 ms
Irs1 =% for

-600 lpp 1200-t Ip (600ms < t; < 1200 ms
X +

lrg1 = X —— for
ST7"600 " 2J2 600 2

for (ty 2 1200 ms

/
lrs1=—"%
22

where

IID is the peak current, in mA, of the relevant waveform given in Figure M.3;

Ipp is the peak-to-peak current, in mA, of the relevant waveform given in Figure M.3;
t, is expressed in ms.
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b) For normal operation, I;s,, the average current for repeated bursts of a cadenced ringing
signal calculated for one ringing cadence cycle t, (as defined in Figure M.1), does not
exceed 16 mA r.m.s.

Irsoin mA is as given by CJO((\

, 66 *
Irs2 = gx/%s1+t2t2 h Xgl;ﬁ ga\)g

where “\
lIts1 @1 in mA, is as given by item a) of ang;
lye is the d.c. current in‘x& ng through the 5 000 2 resistor during the non-

active period of, ce cycle;

t;and t, are expres&) In milliseconds.

NOTE The frequencies of telephone ringing voltages are normally within the range of 14 Hz to 50 Hz.
¢) Under single fault conditions, including where cadenced ringing becomes continuous:

— 1y, &l shall not exceed the current given by the curve of Figure M.2, or 20 mA,
whichever is greater;

— g5 shall not exceed a limit of 20 mA.

tyis:

— the duration of a single
ringing period, where the
ringing is active for the whole

t of the single ringing period;

t

— the sum of the active periods
of ringing within the single
ringing period, where the
single ringing period contains

L u two or more discrete active
periods of ringing, as in the
example shown, for which
ty =ty +lgp-

t2

IEC 1584/05

t, is the duration of one com-
plete cadence cycle.

Figure M.1 — Definition of ringing period and cadence cycle
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M.3 Method B

NOTE This method is aligned with USA CFR 47 ("FCC Rules") Part 68, Sub-part D, with additional requiren@\

that apply under fault conditions.
5L
M.3.1 Ringing signal \)ge

M.3.1.1 Frequency -

The ringing signal shall use only frequencies whosew ntal component is equal to or
less than 70 Hz.

.

.

The ringing voltage shal @ than 300 V peak-to-peak and less than 200 V peak with
respect to earth, measure 0SS a resistance of at least 1 MQ.

M.3.1.2 Voltage \

M.3.1.3 Cadence

The ringing voltage shall be interrupted to create quiet intervals of at least 1 s duration
separated by no more than 5s. During the quiet intervals, the voltage to earth shall not
exceed 60 V d.c.

M.3.1.4 Single fault current

Where cadenced ringing becomes continuous as a consequence of a single fault, the current
through a 5 000 Q resistor connected between any two output conductors or between one
output conductor and earth shall not exceed 56,5 mA peak-to-peak, as shown in Figure M.3.

M.3.2 Tripping device and monitoring voltage
M.3.2.1 Conditions for use of a tripping device or a monitoring voltage

A ringing signal circuit shall include a tripping device as specified in M.3.2.2, or provide
a monitoring voltage as specified in M.3.2.3, or both, depending on the current through a
specified resistance connected between the ringing signal generator and earth, as follows:

— if the current through any resistor of 500 Q or greater, does not exceed 100 mA peak-to-
peak, neither a tripping device nor a monitoring voltage is required,;

— if the current through any resistor of 1 500 Q or greater, exceeds 100 mA peak-to-peak, a
tripping device shall be included. If the tripping device meets the trip criteria specified in
Figure M.4 with any resistor of R = 500 Q or greater, no monitoring voltage is required. If,
however, the tripping device only meets the trip criteria with any resistor of R =1 500 Q or
greater, a monitoring voltage shall also be provided;

— if the current through any resistor of 500 Q or greater, exceeds 100 mA peak-to-peak, but
the current through any resistor of 1 500 Q or greater, does not exceed this value, either:

e a tripping device shall be provided, meeting the trip criteria specified in Figure M.4 with
any resistor of R = 500 Q or greater, or

e a monitoring voltage shall be provided.

NOTE 1 Tripping devices are, in general, current-sensitive and do not have a linear response, due to the
resistance/current characteristics and time delay/response factor in their design.

NOTE 2 In order to minimize testing time, a variable resistor box should be used.
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1000 — Tripping

Ringing device N
< (28 ms, 600 mA) voltage R (.(\\
E 500 — source GO
5 .
3 - au0°
g_ 200 — a
@]
T 100 ----————————-——————mm———————— -3
©
&

C
. ‘\\“\N“\N
\(\\\\3 ‘

0,02 0,05 0,1 0,5 1,0 5,0

20

Maximal time to tript s IEC 1587/05

NOTE 1 tis measured from the time of connection of the resistor R to the circuit.

NOTE 2 The sloping part of the curve is defined as / = 100 /4/t .

Figure M.4 — Ringing voltage trip criteria

M.3.2.2 Tripping device

A series current-sensitive tripping device in the ringlead that will trip ringing as specified in
Figure M.4.

M.3.2.3 Monitoring voltage

A voltage to earth on the tip or ring conductor with a magnitude of at least 19 V peak, but not
exceeding 60 V d.c., whenever the ringing voltage is not present (idle state).
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Annex N
(normative)

Impulse test generators GO('(\\

(see 1.5.7.2,1.5.7.3, 2.10.3.9, 6.2.2.1, 7.4.2, 7.4.3 and Clause G@S

-~
NOTE Extreme care is necessary when using these test generators @be%h electric charge stored in the
capacitor Cy. w

.

N.1  ITU-T impulse test generators

The circuit in Figure N.1, usj “ Smponent values in references 1 and 2 of Table N.1, is
used to generate impulse“ capacitor being charged initially to a voltage U..

Circuit reference 1 of Table N.1 generates 10/700 ys impulses (10 ys virtual front time,
700 ps virtual time to half value) as specified in ITU-T Recommendation K.44 to simulate
lightning interference in the TELECOMMUNICATION NETWORK.

Circuit reference 2 of Table N.1 generates 1,2/50 ys impulses (1,2 ys virtual front time, 50 ys
virtual time to half value) as specified in ITU-T Recommendation K.44 to simulate transients in
power distribution systems.

The impulse wave shapes are under open-circuit conditions and can be different under load
conditions.

Ry Rs3
Py 1 ’e)
J | S| | |
1
R4 =T G2

TC1
L g . O

IEC 1588/05

Figure N.1 - ITU-T impulse test generator circuit
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N.2 |IEC 60065 impulse test generator

The circuit in Figure N.2, using the component values reference 3 in Table N.1, is use \
generate impulses, the C, capacitor being charged initially to a voltage U,. The switc i
Figure N.2 is a critical part of the circuit. See 10.1 of IEC 60065, for further inf o
. PN\
— J .
Ug 'G
A\
\A*"o * ® o
\\\' A IEC 1589/05

Figure N.2 — [EC 60065 impulse test generator circuit

Table N.1 — Component values for Figures N.1 and N.2

Test .
Reference impulse Figure C, C, R R, R3 R See
1°2 10/700 ps N.1 20 uF [ 0,2 uF | 50 Q 15 Q 25Q - 1.5.7.3,2.10.3.9,
6.2.2.1,7.4.3
and item b) of
Clause G.5
2° 1,2/50 ps N.1 1 uF 30nF | 76 Q 13 Q 25Q - 1.5.7.2,2.10.3.9
and item a) of
Clause G.5
3° - N.2 1nF - 1kQ - - 15 MQ 1.5.7.3
and 7.4.2

a Reference 1 impulse is typical of voltages induced into telephone wires and coaxial cables in long outdoor
cable runs by nearby lightning strikes to earth.

b Reference 2 impulse is typical of earth potential rises caused either by lightning strikes to power lines or
by power line faults.

¢ Reference 3 impulse is typical of voltages induced into antenna system wiring caused by nearby lightning
strikes to earth.
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Annex P
(normative)

Normative references 00((\\
I The following referenced documents are indispensable for the application document.
For dated references, only the edition cited applies. For undated referenc Q latest edition
of the referenced document (including any amendments) appli to account any
transition period, effective date or date of withdrawal establis existing document.

These documents are referenced, in whole, in p @alternative requirements to the
requirements contained in this standard. Thei S specified, where necessary, for the
application of the requirements of this sta

NOTE The list below is a summary Ofad I*t n®ards that are referred to within this standard. Appearance of a
standard in the list on itself dois ‘ % tMat the standard or parts of it are applicable. Only those parts that are
N (v

specifically referenced in this s e applicable.

Further information on the reference documents, including how to obtain copies, can be found
on the following internet sites:

http://www.iec.ch
http://www.iso.org
http://www.itu.int

For the locations in the standard where these documents are mentioned, see the Index.

IEC 60065:2001:, Audio, video and similar electronic apparatus — Safety requirements
Amendment 12)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
State

IEC 60073, Basic and safety principles for man-machine interface, marking and identification
— Coding principles for indicators and actuators

IEC 60083, Plugs and socket-outlets for domestic and similar general use standardized in
member countries of IEC

IEC 60085:2004, Electrical Insulation — Thermal classification

IEC 60112, Method for determination of the proof and the comparative tracking indices of
insulating materials

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

Text deleted
Text deleted

IEC 60227-1:2007, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 1: General requirements

IEC 60227-2:1997, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 2: Test methods
Amendment 1: 2003

2) To be published.
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IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including
450/750 V

IEC 60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes ((\\
IEC 60317 (all parts), Specifications for particular types of winding wires CJO

IEC 60317-43, Specifications for particular types of winding wiri 6% 43 Aromatic
polyimide tape wrapped round copper wire, class 240 %»

IEC 60320 (all parts), Appliance couplers for househo Mar general purposes

IEC 60364-1:2001, Electrical msta//at:ons o) l/&gs - Part 1: Fundamental principles,
assessment of general characterlst/cs d,

IEC 60384-14:1993, leed c for use in electronic equipment — Part 14: Sectional
specification: Fixed capa ectromagnet/c interference suppression and connection to
the supply mains

Amendment 1 (1995)

IEC 60417-DB:20023), Graphical symbols for use on equipment

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

Amendment 1 (2000)

Amendment 2 (2002)

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

IEC 60695-2-20, Fire hazard testing — Part 2-20: Glowing/hot wire based test methods — Hot-
wire coil ignitability - Apparatus, test method and guidance

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

) IEC 60695-10-3, Fire hazard testing — Part 10-3: Abnormal heat — Mould stress relief
distortion test®l

IEC 60695-11-3, Fire hazard testing — Part 11-3: Test flames — 500 W flames — Apparatus and
confirmational test methods

IEC 60695-11-4, Fire hazard testing — Part 11-4: Test flames — 50 W flames — Apparatus and
confirmational test methods

IEC 60695-11-5:2004, Fire hazard testing — Part 11-5: Test flames — Needle-flame test
method — Apparatus, confirmatory test arrangement and guidance

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

IEC 60730-1:1999, Automatic electrical controls for household and similar use — Part 1:

General requirements®)
Amendment 1 (2003)

3) “DB” refers to the IEC on-line database.
4) A consolidated edition 1.2 exists, including IEC 60664-1:1992 and its Amendments 1 (2000) and 2 (2002).

5) A consolidated edition 3.1 exists, including IEC 60730-1:1999 and its Amendment 1 (2003).
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IEC 60747-5-5,  6) Discrete semiconductor devices — Part 5-5: Optoelectronic devices —
Photocouplers, optocouplers

IEC 60825-1, Safety of laser products — Part 1: Equipment classification, requ:rements an \
user's guide

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre commun/

IEC 60825-9, Safety of laser products — Part 9: Compilation o @um permissible
exposure to incoherent optical radiation

IEC 60825-12, Safety of laser products - Part 12: Sa space optical communication
systems used for transmission of information

%2 IEC 60851-3:2009, Winding wires — S S — Part 3: Mechanical properties

IEC 60851-5:2008, Winding W;{‘?

IEC 60851-6:1996, Wlndl

st methods — Part 5: Electrical properties ¢
Test methods — Part 6: Thermal properties

IEC 60885-1:1987, Electrical test methods for electric cables — Part 1: Electrical tests for
cables, cords and wires for voltages up to and including 450/750 V

IEC 60906-1, IEC system of plugs and socket-outlets for household and similar purposes —
Part 1: Plugs and socket-outlets 16 A 250 V a.c.

IEC 60906-2, IEC system of plugs and socket-outlets for household and similar purposes —
Part 2: Plugs and socket-outlets 15 A 125 V a.c.

IEC 60947-1:2004, Low voltage switchgear and control gear - Part 1. General rules

IEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 60998-1, Connecting devices for low-voltage circuits for household and similar purposes
— Part 1: General requirements

IEC 60999-1, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 1. General requirements and particular
requirements for clamping units for conductors from 0,2 mm? up to 35 mm? (included)

IEC 60999-2, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 2: Particular requirements for clamping
units for conductors above 35 mm2 up to 300 mm?2 (included)

IEC 61051-2:1991, Varistors for use in electronic equipment — Part 2: Sectional specification
for surge suppression varistors

IEC 61058-1:2000, Switches for appliances — Part 1: General requirements

IEC 62133:2012, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications

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

IEC 62471:2006, Photobiological safety of lamps and lamp systems
ISO 178, Plastics — Determination of flexural properties
ISO 179 (all parts), Plastics — Determination of Charpy impact properties

ISO 180, Plastics — Determination of Izod impact strength

6) To be published.
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ISO 261, ISO General-purpose metric screw threads — General plan

ISO 262, ISO General-purpose metric screw threads — Selected sizes for screws, bolts a\\

nuts 00

ISO 527 (all parts), Plastics — Determination of tensile properties \)ges *

ISO 3864 (all parts), Graphical symbols — Safety colours and \%?@

ISO 4892-1, Plastics — Methods of exposure to lapoXa ight sources — Part 1: General
guidance

.

ISO 4892-2, Plastics —

Methods of ‘X
sources \\'Q .

ISO 4892-4, Plastics, Methods of exposure to laboratory light sources — Part 4: Open-flame
carbon-arc lamps

re to laboratory light sources — Part 2: Xenon-arc

ISO 7000-DB:20049), Graphical symbols for use on equipment — Index and synopsis
ISO 8256, Plastics — Determination of tensile-impact strength

ISO 9772, Cellular plastics — Determination of horizontal burning characteristics of small
specimens subjected to a small flame

ISO 9773, Plastics — Determination of burning behaviour of thin flexible vertical specimens in
contact with a small-flame ignition source

ITU-T Recommendation K.44, Resistibility tests for telecommunication equipment exposed to
overvoltages and overcurrents — Basic Recommendation

9) “DB” refers to the IEC and ISO on-line database.
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Annex Q
(normative)

Voltage dependent resistors (VDRs) 00((\\
(see 1.5.9.1) ges

2 A VDR shall comply with IEC 61051-2, whether a FIRE g cta_ﬁg provided or not, taking
into account all of the following: %\
— Preferred climatic categories (2.1.1 of IEC i- 1991
e |ower category temperature
e upper category temp @
e duration of damp h dy state test: 21 days.
— Maximum continuous voltage
e atleast 1,25 times the rated voltage of the equipment or

o atleast 1,25 times the upper voltage of the rated voltage range.

NOTE The maximum continuous voltages are not limited to values specified in 2.1.2 of IEC 61051-2:1991, other
voltages are permitted.

— Combination pulse (Table | group 1 of IEC 61051-2:1991 including Amendment 1:2009).

For the test, a combination pulse is selected from 2.3.6 in IEC 61051-2:1991,
Amendment 1: 2009. The test consists of 10 positive pulses or 10 negative pulses, each
having a shape of 1,2/50 us for voltage and 8/20 us for current.

For the selection, AC MAINS SUPPLY voltage and overvoltage category, see Table G.1.
MAINS suPPLY under 300 V is considered to be 300 V.

For overvoltage category IV of Table G.1, a combination pulse 6 kV/3 kA is used except
for equipment intended for connection to a system supply of 600 V, for which a
combination pulse of 8 kV/4 kA is used. As an alternative to the 6 kV/3 kA test, the
combination pulse test of IEC 61051-2:1991, Amendment 1:2009 (2.3.6, Table | group 1
and Annex A), including consideration of the nominal MAINS SUPPLY voltage and
overvoltage category, is acceptable.

In addition to the performance requirements of Table | group 1 of IEC 61051-2: 1991 and
its Amendment 1: 2009, the VDR voltage at the manufacturer's specified current after the
test shall not have changed by more than 10 % when compared to the value before the
test.

The body of the VDR shall comply with the needle flame according to IEC 60695-11-5, with
the following test severities:

— duration of application of the test flame: 10 s;
— after flame time: 5 s.

If the body of the VDR complies with V-1 CLASS MATERIAL, the needle flame test does not need
to be performed.
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Annex R
(informative)

Examples of requirements for quality control programmes 0('(\\

NOTE This annex gives examples of requirements for quality control programmes as specijp 6 2 for
minimum separation distances for coated printed boards and in 2.10.3 and Clause G. \S CLEARANCES

o

R.1  Minimum separation distances for unpo é\& oated printed boards
(see 2.10.6.2)

A manufacturer wishing to use th d separation distances permitted by 2.10.6.2,
Table 2Q, shall implement a ntrol programme for those features of the boards that
are listed in Table R.1. T K& mme shall include specific quality controls for the tools and
materials that affect cm tor spacing, adequate inspection of pattern and spacing,
cleanliness, coating thickness, electrical tests for short-circuits, insulation resistance and
electric withstand voltage.

The manufacturer shall also identify and plan the protection and, where applicable,
installation processes that directly affect quality and shall ensure that these processes are
conducted under controlled conditions. Controlled conditions shall include the following:

— documented work instructions defining process, equipment, environment and manner of
production where the absence of such instructions would adversely affect quality, use of
suitable production and installation equipment, suitable working environment, compliance
with reference standards, specifications and quality plans;

— monitoring and control of suitable processes and product characteristics during production
and installation in the equipment;

— criteria for workmanship stipulated to the extent necessary in written specifications or by
means of representative samples;

— records maintained for qualified processes, equipment and personnel as appropriate.
Table R.1 provides the sampling plan for attributes and tests necessary to conform to the

requirements of 2.10.6.2. The number of samples of production boards shall be based on
IEC 60410 or ISO 2859-1 or equivalent national standards.
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Table R.1 — Rules for sampling and inspection — coated printed boards

V—

Tests BASIC SUPPLEMENTARY REINFORCED
INSULATION INSULATION INSULATI‘QyO
: a . ) \J
Spacing mm Sampling Sampling g
S2 AQL 1,0 S2 AQL 1,0 Q AQL 1,0
AR
Electric strength test ° Sampling Samplmg ROUTINE TEST;
S2 AQL 2,5 S2,A one failure requires
\(\\ evaluation for cause
Usar
Abrasion resistance Sampling ampling Sampling
S1 AQL 2,5 * S1AQL25 S1 AQL 2,5
Thermal ageing ° Sam%\N\‘ Sampling Sampling
S3 AQL 4 S3 AQL 4
‘k\’,( A\ e
Thermal cycling ° \ Sampling Sampling Sampling
S1 AQL 1,5 S1 AQL 1,5 S1 AQL 1,5
Insulation resistance ¢ Sampling Sampling Sampling
S2 AQL 2,5 S2 AQL 2,5 S2 AQL 2,5
Visual inspection ROUTINE TEST ROUTINE TEST ROUTINE TEST
of coating °

a To minimize test and inspection time,

it is permitted to replace measurement of separation distances by

measurement of breakdown voltage. Initially the breakdown voltage is established for ten uncoated boards for
which the correct spacing measurements have been confirmed. The breakdown voltage of subsequent
uncoated production boards is then checked against a lower limit equal to the minimum breakdown voltage for

the ten initial boards minus 100 V.

d The insulation resistance shall be not less than 1 000 MQ.

¢ The thermal ageing and thermal cycling tests shall be done whenever the type of coating material,
board material, or the process is changed. It is recommended that it should be done at least once a year.

If breakdown occurs at this lower limit, a board is considered a failure
unless direct measurement of the spacing conforms with the requirement.

b The electric strength test shall be conducted according to 5.2.2 except that the duration shall be 1 s to 5 s.

printed

e Visual inspection without optical magnification or automated optical inspection with equivalent resolution shall
show no cracks, no bubbles, no pinholes, or detachment of the coating in the area of reduced spacings. Any
such defects shall be reason for rejection of the printed board.

R.2

Reduced clearances (see 2.10.3)

A manufacturer wishing to use reduced CLEARANCES permitted by 2.10.3, Tables 2J, 2K, 2L
and G.2, shall implement a quality control programme for those features of the construction
listed in Table R.2. This programme shall include specific quality controls for the tools and
materials that affect CLEARANCES.

The manufacturer shall also identify and plan the protection and, where applicable,
installation processes that directly affect quality and shall ensure that these processes are
conducted under controlled conditions. Controlled conditions shall include the following:
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— documented work instructions defining process, equipment, environment, and manner of
production where the absence of such instructions would adversely affect quality, suitable
working environment, compliance with reference standards or specifications and quallty

plans; g\
— monitoring and control of suitable processes and product characteristics dur|
and installation in the equipment;

— criteria for workmanship stipulated to the extent necessary in wrj catlons or by
means of representative samples;

— records maintained for qualified processes, equrx\r\f\(waers%nel as appropriate.

Table R.2 provides the sampling plan for atfyi
requirements of 2.10.3. The number of
based on IEC 60410 or ISO 2859-1 ‘

d tests necessary to conform to the
of production parts or assemblies shall be
lent national standards.

Table R.2 - Rﬁ'&amplmg and inspection — reduced clearances

Tests BASIC SUPPLEMENTARY REINFORCED
INSULATION INSULATION INSULATION

CLEARANCE ? Sampling Sampling
S2 AQL 4 S2 AQL 4 S2 AQL 4

ROUTINE TEST;
Electric strength test ° No test No test one failure requires

evaluation for cause

a To minimize test and inspection time, it is permitted to replace measurement of CLEARANCES by
measurement of breakdown voltage. Initially the breakdown voltage is established for ten
samples for which the correct CLEARANCE measurements have been confirmed. The breakdown
voltage of subsequent parts or assemblies is then checked against a lower limit equal to the
minimum breakdown voltage of the initial ten samples minus 100 V. If breakdown occurs at this
lower limit, a part or assembly is considered a failure unless direct measurement of the
CLEARANCE conforms to the requirement.

b The electric strength test for REINFORCED INSULATION shall consist of one of the following
alternatives:

- six impulses of alternating polarity, using a 1,2/50 ys impulse with a magnitude equal to
the peak of the test voltage in accordance with 5.2.2;

- a three cycle pulse of a.c. power frequency with a magnitude equal to the test voltage in
accordance with 5.2.2;

- six impulses of alternating polarity, using 10 ms d.c. impulses with a magnitude equal to
the peak of the test voltage in accordance with 5.2.2.
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Annex S
(informative)

Procedure for impulse testing 0(’(\\
(see 6.2.2.3) 65 C’
>

S.1 Test equipment G“\

Impulse generator according to Annex N

.
Storage oscilloscope with a Wid\h of a few MHz.

High voltage probe with compensating elements.

S.2 Test procedure

Apply the required number of impulses to the equipment under test and record the waveform
patterns.

Examples are given in S.3 to assist in judging whether or not a surge suppressor has
operated or insulation has broken down.

S.3 Examples of waveforms during impulse testing

2KV

} -
1000pus ¢
IEC 1590/05

Consecutive impulses are identical in their waveforms.

Figure S.1 — Waveform on insulation without surge suppressors and no breakdown
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Ut

vl \
WO o

G“\“% 1591/05

rms. The pulse shape changes from pulse to pulse until a
stablished. Breakdown can be seen clearly on the shape of the

Consecutive impulses are not identical in t
stable resistance path through the |ns t\‘
pulse voltage oscillogram.

Figure S.2 - Waveforms on insulation during breakdown without surge suppressors

uti . Ut
1kv + ’ 3 1kV

/_\\// I - -
S5us t 1000us t
IEC 1592/05 IEC 1593/05

1 — gas discharge type
2 — semiconductor type
3 — metal oxide type

Consecutive impulses are identical in their waveforms.

Figure S.3 — Waveforms on insulation with surge suppressors in operation

IEC 1594/05

Figure S.4 — Waveform on short-circuited surge suppressor and insulation
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Annex T
(informative)
Guidance on protection against ingress of water 0((\\
(see 1.1.2) ges‘
When the intended application is such that ingress of f SS|bIe an appropriate degree
of protection other than IPX0 should be selected manufacturer from IEC 60529, an

extract from which is included in this annex.

Additional design features should t luded to ensure that ingress of water does not
affect insulation.

IEC 60529 gives test conWs%r each degree of protection other than IPX0. The conditions
appropriate to the selected degree of protection should be applied to the equipment,
immediately followed by an electric strength test as specified in 5.2.2 on any insulation that
may have become wet, and inspection should show that water has not created a risk of
personal injury or fire. In particular, there should be no trace of water on insulation that is not
designed to operate when wet.

If the equipment is provided with drain holes, inspection should show that any water that
enters does not accumulate and that it drains away without affecting compliance.

If the equipment is not provided with drain holes, account should be taken of the possibility of
build-up of water.

Where equipment is only partly exposed to water, for example, when it is to be installed
through an opening in an outside wall, only the exposed parts should be subjected to the
IEC 60529 test conditions. For these tests, such equipment should be installed in an
appropriate test assembly, simulating actual conditions of installation according to the
installation instructions, including the use of a kit of sealing parts where required.

It should not be possible to remove, without the aid of a TooL, parts that ensure the required
degree of protection against ingress of water.

The information in Table T.1 is extracted from IEC 60529.



- 257 -

BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E)

Table T.1 — Extract from IEC 60529

Second Degree of protection
characteristic "{\‘
numeral Brief description Definition CO\
0 Non-protected 6‘3
P ~ O\
1 Protected against vertically falling | Vertically falling water ITgle no harmful
water drops effects
2 Protected against vertically falling | Vertic \‘gxirops shall have no harmful effects
water drops when enclosure tilted whe th closure is tilted at any angle up to 15° on
up to 15° ‘\ ide of the vertical
P \N
3 Protected against spr x\r Water sprayed at an angle up to 60° on either side of
the vertical shall have no harmful effects
4 Protectex\ﬁyplashmg water | Water splashed against the enclosure from any
direction shall have no harmful effects
5 Protected against water jets Water projected in jets against the enclosure from any
direction shall have no harmful effects
6 Protected against powerful water | Water projected in powerful jets against the enclosure
jets from any direction shall have no harmful effects
7 Protected against the effects of Ingress of water in quantities causing harmful effects
temporary immersion in water shall not be possible when the enclosure is temporarily
immersed in water under standardized conditions of
pressure and time
8 Protected against the effects of Ingress of water in quantities causing harmful effects

continuous immersion in water

shall not be possible when the enclosure is
continuously immersed in water under conditions which
shall be agreed between the manufacturer and user but
that are more severe than for numeral 7
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Annex U
(normative)

Insulated winding wires for use without interleaved insulation 0((\\
(see 2.10.5.4) Qes

%
U.1 General G“\(\a' g

This annex specifies winding wires whose i Nyt may be used to provide BASIC INSULATION,
SUPPLEMENTARY INSULATION, DOUB TION or REINFORCED INSULATION in wound
components without interleaved i

This annex applies to so éd winding wires having diameters between 0,01 mm and
5,0 mm, stranded winding wires with equivalent cross-sectional areas and solid square and
solid rectangular (flatwise bending) winding wires with cross-sectional areas of 0,000 079
mm? to 19,6 mm2).

NOTE See 2.10.5.12 for the minimum number of overlapping layers.
U.2 Type tests

U.2.1 General

The winding wire shall pass the following TYPE TESTS, carried out at a temperature between
15 °C and 35 °C and a relative humidity between 45 % and 75 %, unless otherwise specified.

U.2.2 Electric strength
U.2.2.1 Solid round winding wires and stranded winding wires
U.2.2.1.1 Wires with a nominal conductor diameter up to and including 0,100 mm

The test specimen is prepared according to 4.3 of IEC 60851-5:2008. The specimen is then
subjected to the electric strength test of 5.2.2 between the conductor of the wire and the
cylinder, with a minimum test voltage of:

— 3kV r.m.s. or 4,2 kV peak for REINFORCED INSULATION, or

— 1,5kV r.m.s. or 2,1 kV peak for BASIC INSULATION or SUPPLEMENTARY INSULATION.

U.2.2.1.2 Wires with a nominal conductor diameter over 0,100 mm up to and including
2,500 mm

The test specimen is prepared according to 4.4.1 of IEC 60851-5:2008 (twisted pair). The
specimen is then subjected to the electric strength test of 5.2.2 with a test voltage that is not
less than twice the appropriate voltage of 5.2.2, with a minimum of:

— 6 kVr.m.s. or 8,4 kV peak for REINFORCED INSULATION, or
— 3 kVr.m.s. or 4,2 kV peak for BASIC INSULATION or SUPPLEMENTARY INSULATION.
U.2.2.1.3 Wires with a nominal conductor diameter over 2,500 mm

The test specimen is prepared according to 4.5 of IEC 60851-5:2008. The specimen is then
subjected to the electric strength test of 5.2.2 between the conductor of the wire and the shot,
with a minimum test voltage of:

— 3kVr.m.s. or 4,2 kV peak for REINFORCED INSULATION, or

— 1,5kV r.m.s. or 2,1 kV peak for BASIC INSULATION or SUPPLEMENTARY INSULATION.
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U.2.2.2 Square or rectangular wires

The test specimen is prepared according to 4.7.1 of IEC 60851-5:2008 (single conductor\
surrounded by metal shots). The specimen is then subjected to the electric strength t

5.2.2, with a minimum test voltage of: CJ
- 3kVr.m.s. or4,2 kV peak for REINFORCED INSULATION, or %66 *

- 1,5kV r.m.s. or 2,1 kV peak for BASIC INSULATION or SUPPLEMENT, L2TION.

-
U.2.3 Flexibility and adherence \(\\(\6-

Subclause 5.1 (in Test 8) of IEC 60851-3:200 aiﬁe used, using the mandrel diameters of

Table U.1.

.
The test specimen is then e d\r\ accordance with 5.1.1.4 of IEC 60851-3:2009, followed
by the electric strength te“ 2 in this standard, with minimum test voltage of:

— 3 kVr.m.s. or 4,2 kV peak for REINFORCED INSULATION, or
- 1,5kVr.m.s. or 2,1 kV peak for BASIC INSULATION or SUPPLEMENTARY INSULATION.

The test voltage is applied between the wire and the mandrel.

Table U.1 — Mandrel diameter

Nominal conductor diameter Mandrel diameter
or thickness mm
mm
less than

0,35 4,0+0,2

0,50 6,0 +0,2

0,75 8,0 +0,2

2,50 10,0 £ 0,2

5,00 Four times the conductor diameter or thickness *

® In accordance with IEC 60317-43.

The tension to be applied to the wire during winding on the mandrel is calculated from the
wire diameter to be equivalent to 118 MPa + 10 % (118 N/mm® + 10 %).

Edgewise bending on the smaller dimension side (width) is not required for rectangular wire.

For mandrel winding test of the square and rectangular wire, two adjacent turns do not need
to contact each other.

U.2.4 Heat shock

The test specimen shall be prepared in accordance with 3.1.1 (in Test 9) of
IEC 60851-6:1996, followed by the electric strength test of 5.2.2 in this standard , with a
minimum test voltage of:

— 3kVr.m.s. or 4,2 kV peak for REINFORCED INSULATION, or
— 1,5 kV r.m.s. or 2,1 kV peak for BASIC INSULATION or SUPPLEMENTARY INSULATION.

The test voltage is applied between the wire and the mandrel. The oven temperature is the
relevant temperature of the thermal class of insulation in Table U.2. The mandrel diameter
and tension applied to the wire during winding on the mandrel are as in Table U.1. The
electric strength test is conducted at room temperature after removal from the oven.
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Table U.2 — Oven temperature

Class Class Class Class Class Class Class Class
Thermal class 105 120 130 155 180 200 220 250(’(‘
(A) (E) (B) (F) (H) (N) (R) cC

°C

Oven 6 ‘\J
temperature 200 215 225 250 275 Qﬁ@ 345

295 \

A\

Oven temperatures shall be maintained within +5 ° of the specified temperaére,%o
d EISsina

ccordance with

The classes are related to the classification of electrical insulatin f\ ri
IEC 60085. The assigned letter designations are given in parer}t-bg&.

\d

Edgewise bending on the smaller cﬂr‘% n side (width) is not required for rectangular wire.

.
NOTE Subclause 3.1.2 in Tes¥9¥$§ 60851-6:1996 is not used for solid square and solid rectangular winding
wires.

U.2.5 Retention of electric strength after bending

Five specimens are prepared as in U.2.3 and tested as follows. Each specimen is removed
from the mandrel, placed in a container and positioned so that it can be surrounded by at
least 5 mm of metal shot. The ends of the conductor in the specimen shall be sufficiently long
to avoid flash over. The shot shall be not more than 2 mm in diameter and shall consist of
balls of stainless steel, nickel or nickel plated iron. The shot is gently poured into the
container until the specimen under test is covered by at least 5 mm of shot. The shot shall be
cleaned periodically with a suitable solvent.

The specimen shall be subjected to the electric strength test of 5.2.2, with a minimum test
voltage of:

— 3 kVr.m.s. or 4,2 kV peak for REINFORCED INSULATION, or

— 1,6 kV r.m.s. or 2,1 kV peak for BASIC INSULATION or SUPPLEMENTARY INSULATION.

The mandrel diameter and tension applied to the wire during winding on the mandrel are as in
Table U.1.

U.3 Testing during manufacturing

U.3.1 General

The wire shall be subjected by the wire manufacturer to electric strength tests during
manufacture as specified in U.3.2 and U.3.3.

U.3.2 Routine test

The test voltage for ROUTINE TEST shall be in accordance with the electric strength test of
5.2.2, with a minimum of:

— 3 kVr.m.s. or 4,2 kV peak for REINFORCED INSULATION, Or
- 1,5kV r.m.s. or 2,1 kV peak for BASIC INSULATION Oor SUPPLEMENTARY INSULATION.

U.3.3 Sampling test

THE SAMPLING TEST SHALL BE CONDUCTED ACCORDING TO THE SUITABLE TEST SPECIFIED IN U.2.2

\
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Annex V
(normative)

AC power distribution systems 0('(\\
(see 1.6.1) ‘G

V.1 Introduction G\(\\

In 3.1.2 of IEC 60364-1, a.c. power
depending on the arrangement 01: -Carrying conductors and the method of earthing.
The classes and codes are ex ey his annex. Some examples of each class are given in
the figures; other configu SQ& o exist.

In the figures:
— in most cases, the power distribution systems apply for single-phase and three-phase
equipment, but for simplicity, only single-phase equipment is illustrated;

— the power sources may be transformer secondaries, motor-driven generators or
uninterruptible power distribution systems;

— for transformers within a user’s building, some of the figures apply, and the building
boundary represents a floor of the building;

— some power distribution systems are earthed at additional points, for example, at the
power entry points of users’ buildings (see 413.1.3.1, Notes 1 and 2 of IEC 60364-4-41).

The following types of equipment connection are taken into account; the numbers of wires
mentioned do not include conductors used exclusively for earthing.

Single-phase, two-wire

Single-phase, three-wire

Two-phase, three-wire

Three-phase, three-wire

Three-phase, four-wire

The system codes used have the following meaning:

— First letter: relationship of the power distribution system to earth;

T means direct connection of one pole to earth,

I  means system isolated from earth, or one point connected to earth through an
impedance.

— Second letter: earthing of the equipment;

T means direct electrical connection of the equipment to earth, independently of the
earthing of any point of the power distribution system,

N means direct electrical connection of the equipment to the earthed point of the power
distribution system (in a.c. systems, the earthed point of the power distribution system
is normally the neutral point or, if a neutral point is not available, a phase conductor).
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— Subsequent letters if any: arrangement of neutral and protective conductors;

S means the protective function is provided by a conductor separate from the neutral or

from the earthed line (or in a.c. systems, earthed phase) conductor,
C means the neutral and protective functions are combined in a single

(PEN conductor).

V.2 TN power distribution systems

TN power distribution systems are directly earthed, th
earthed being connected by PROTECTIVE EARTHING C

distribution systems are considered:
— TN-S power distribution system

A\
5
— TN-C-S powerdistribm“z tem,

— TN-C power distribution system,

06@;:&\\

WO

ep g@h %wpment required to be
X\?& Three types of TN power

in which a separate protective
conductor is used through-out the
system;

in  which neutral and protective
functions are combined in a single
conductor in part of the system,;

in  which neutral and protective
functions are combined in a single
conductor throughout the system.

Some TN power distribution systems are supplied from a secondary winding of a transformer
that has an earthed centre tap (neutral). Where the two-phase conductors and the neutral
conductor are available, these systems are commonly known as "single-phase, three-wire

power distribution systems".
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Power source
g L1 0(’(\\
- — -2 L2 S ‘G
Dist@%@
| o 3 3 gﬁ
N PPN
PE \r\\\\‘a,;,;
P @A W
P AN ‘\7_1
k“ ) J L2 L
. ‘ L3 Building
\ boundary
\(\ I PE
Equipment

Separate neutral and protective conductors

Power source

L1 L1
L2 L2
Distribution
cable
L3 L3
PE PE
= L1
L2 Buildi
uilding
L3 boundary
PE
)|
Equipment
Earted line conductor
IEC 1595/05

Figure V.1 — Examples of TN-S power distribution systems
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Power source

L1

- 264 -

— —
- — 2
- —

L1

Building or
installation 1

Building or
installation 2

L3
PEN r\a.v
-
l .f\ﬂ. \9 PE
\
L1
L2 Buildi
L3 uilding
bounda
N ry
PE
Equipment

Neutral and protective functions combined in a single conductor in part of the system (PEN)

NOTE

rib

o“‘\

IEC 1596/05

Figure V.2 — Example of TN-C-S power distribution system

Power source

L1

L2

L1

L3

|1

L2

PEN

L3

|

Equipment

L1
L2
L3

PE

PEN

Building
boundary

Distribution
cable

Neutral and protective functions combined in one conductor (PEN)

IEC 159

Figure V.3 — Example of TN-C power distribution system

7/05

The point at which the PEN conductor is separated into protective earth and neutral conductors may be at
the building entrance or at distribution panels within the building.
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Power source

L1

00“\\

PEN Distributi 66
"0
L2 a
\

'\
\

.
) .

N L1
1 ‘\‘ A N
NN

"a W L2 Buiding
W\J[ T PE  boundary
120 V 240 V 120/240 V

Equipment Equipment Equipment

>—y

Protective and neutral functions combined in one conductor (PEN)
This system is widely used in North America at 120/240 V.

IEC 1598/05
Figure V.4 — Example of single-phase, three-wire TN-C power distribution system

V.3 TT power distribution systems

TT power distribution systems have one point directly earthed, the parts of the equipment
required to be earthed being connected at the user’s premises to earth electrodes that are
electrically independent of the earth electrodes of the power distribution system.

Power source

- — L1
| o 2 L2
Distribution
L3 cable
- L3
N N
—— L1
L2 Buildi
uilding
L3
bounda
N ry
PE
!
Equipment

Earthed neutral and independent earthing of equipment
IEC 1599/05

Figure V.5 — Example of three line and neutral TT power distribution system
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Power source

L1

L1

L2

L

- o o9

N
o
89
=0
o o
o
C
=
o]
o

c\
N MtZ
‘“‘\l L3 Building
" '\\ boundary
= PE
\(\\ EEES

Earthed line and independent earthing of equipment
IEC 1600/05

Figure V.6 — Example of three line TT power distribution system

V.4 IT power distribution systems

IT power distribution systems are isolated from earth, except that one point may be connected

to earth through an impedance or a voltage limiter. The parts of the equipment required to be
earthed are connected to earth electrodes at the user’s premises.

Power source

L1
| o -2 L2
Distribution
cable
e L3
N N
L1
2 By
uilding
L3
bounda
1 N i
1
Equipment

The neutral may be connected to earth through an impedance or surge
suppressor, or isolated from earth.

IEC 1601/05

This system is widely used isolated from earth, in some installations in France, with impedance to earth, at
230/400 V, and in Norway, with surge suppressor, neutral not distributed, at 230 V line-to-line.

Figure V.7 — Example of three line (and neutral) IT power distribution system
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Power source

: ) Distribution 6 C’O((\\
0O

L3 ‘ s g@.
R

N

’ L3 Building

V\\’\‘Q * : oe boundary

L2

Equipment

The system may be isolated from earth
IEC 1602/05

Figure V.8 — Example of three line IT power distribution system
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Annex W
(informative)

Summation of touch currents 00((\\
ge‘j .
This annex explains the background to the requirements and t%t? 71".8.2.

e

W.1 Touch current from electronic circuigs
.

at determine the current through a human body
that touches an electronic cirgy{ok bower bus), depending on whether or not the circuit is
earthed. This distinction &S@?érthed and unearthed (floating) circuits is not the same as
between CLASS | EQUIPM&% nd CLASS Il EQUIPMENT. Floating circuits can exist in CLASS |
EQUIPMENT and earthed circuits in CLASS Il EQUIPMENT. Floating circuits are commonly, but not
exclusively, used in telecommunication equipment and earthed circuits in data processing
equipment, also not exclusively.

There are two quite different mech‘\ j

In order to consider the worst case, it will be assumed in this annex that TELECOMMUNICATION
NETWORKS are floating and that the AC MAINS SUPPLY and human bodies (SERVICE PERSONS or
USERS) are earthed. It should be noted that a SERVICE PERSON can touch some parts that are
not USER-accessible. An "earthed" circuit means that the circuit is either directly earthed or in
some way referenced to earth so that its potential with respect to earth is fixed.

W.1.1 Floating circuits

If the circuit is not earthed, the current (/;) through the human body is "leakage" through stray
or added capacitance (C) across the insulation in the mains transformer (see Figure W.1).

C
I °
AC MAINS SUPPLY ‘ ‘ ‘ ‘ Ele_ctrqnlc E
circuit .
N
Transformer .

IEC 1603/05

Figure W.1 — Touch current from a floating circuit

This current comes from a relatively high voltage, high impedance source, and its value is
largely unaffected by the operating voltage on the electronic circuit. In this standard, the body
current (/.) is limited by applying a test using the measuring instrument in Annex D, which
roughly simulates a human body.
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If the electronic circuit is earthed, the current through the human body (/,) is due to the\
operating voltage (V) of the circuit, which is a source of low impedance compared with
body (see Figure W.2). Any leakage current from the mains transformer (see W.1.1¢; @
conducted to earth and will not pass through the body.

AC MAINS SUPPLY

Electronic
circuit

Figure W.2 — Touch current from an earthed circuit

IEC 1604/05

In this standard, the body current (/,) is limited by specifying maximum voltage values for the
accessible circuit, which shall be an SELV CIRCUIT or (with restricted accessibility) a TNV

CIRCUIT.

W.2

Interconnection of several equipments

It is a characteristic of information technology equipment, in particular in telecommunication
applications, that many equipments may be connected to a single central equipment in a
"star" topology. An example is telephone extensions or data terminals connected to a PABX,
which may have tens or hundreds of ports. This example is used in the following description

(see Figure W.3).

Terminals

Extension

ports \

AC MAINS SUPPLY

—

Le

AC MAINS SUPPLY

Interconnection
circuits

AC MAINS SUPPLY

PABX

Common
return point

To public
TELECOMMUNICATION
NETWORK (floating)

-

Exchange
port

Figure W.3 — Summation of touch currents in a PABX

IEC 1605/05



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) - 270 -

Each terminal equipment can deliver current to a human body touching the interconnecting
circuit (/4, I, etc.), added to any current coming from the PABX port circuitry. If several
circuits are connected to a common point, their individual TOUCH CURRENTS will add together
and this represents a possible risk to an earthed human body that touches the mterconnﬁvﬁ

circuit. 66 G

Various ways of avoiding this risk are considered in the following subcla%

W.2.1  Isolation g\agg

Isolate all interconnection circuits from each other m earth, and limit /4, /5, etc., as

described in W.1.1. This implies either the b J PABX of a separate power supply for
each port, or the provision of an iRdiyi € (signal) transformer for each port. Such
solutions may not be cost effective, ’\

W.2.2 Common returé(k“agd from earth

Connect all interconnection circuits to a common return point that is isolated from earth.
(Such connections to a common point may in any case be necessary for functional reasons.)
In this case the total current from all interconnection circuits will pass through an earthed
human body that touches either wire of any interconnection circuit. This current can only be
limited by controlling the values Iy, I5,... I, in relation to the number of ports on the PABX.
However, the value of the total current will probably be less than /; + [, +... + [, due to
harmonic and other effects.

W.2.3 Common return, connected to protective earth

Connect all interconnection circuits to a common return point and connect that point to
protective earth. The situation described in W.1.2 applies regardless of the number of ports.
Since safety depends on the presence of the earth connection, it may be necessary to use
high-integrity earthing arrangements, depending on the maximum value of the total current
that could flow.
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Annex X
(informative)

Maximum heating effect in transformer tests GO('(\\

(see Clause C.1) ges

Clause C.1 requires transformers to be loaded in suc a'to give the maximum heating
effect. In this annex examples are given of vanous of producing this condition. Other
methods are possible and compllance with ClI |s not restricted to these examples.

X.1 Determination of m lnput current

The value of the input cu\git at rated load is established. This is I, see step A of Table X.1.
The value may be established by test or from manufacturer's data.

A load is applied to the output winding or to the output of the switch mode power supply unit
while measuring the input current. The load is adjusted as quickly as possible to provide the
maximum value of input current that can be sustained for approximately 10 s of operation.
This is I, see step B of Table X.1. The test is then repeated according to step C and, if
necessary, steps D to J of Table X.1. The input current at each step is then noted and
maintained until either:

a) the temperature of the transformer stabilizes without the operation of any component or
protective device (inherent protection) in which case no further testing is conducted; or

b) component or protective device operates, in which case the winding temperature is noted
immediately and the test of Clause X.2 is then conducted depending on the type of
protection.

If any component or protective device operates within 10 s after the application of the primary
voltage, I, is the value recorded just before the component or protective device operates.

In conducting the tests described in steps C to J of Table X.1, the variable load is adjusted to
the required value as quickly as possible and readjusted, if necessary, 1 min after application
of the primary voltage. The sequence of steps C to J may be reversed.
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Table X.1 — Test steps

Steps

Input current of the transformer or
switch mode power supply unit

A Input current at rated load = I,

Maximum value of input current after 10 s k}
of operation = I,
I+ 0,75 (In — 1)

I, + 0,50 (I — 1)

e\ \ Al

L4025 (In— 1)\ O\
“‘

Y

10,10 (I — 1)

C
D
E
i 1+ 020 i
G
;
J

\“\3‘?+ 0,05 (In — 1)

X.2

Overload test procedure

If the test of Clause X.1 results in condition X.1 b), the following applies depending on type of

protection.

Electronic protection:

Thermal protection:

Overcurrent protection:

The current is either reduced in steps of 5 % from the
current of condition X.1 b) or increased in steps of 5 %
from the rated load to find the maximum overload at
which the temperature stabilizes without the operation of
any electronic protection.

An overload is applied such that the operating
temperature remains a few degrees below the rated
opening temperature of the thermal protection.

An overload is applied such that a current flows in
accordance with the current versus time trip curves of
the overcurrent protective device.
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Annex Y
(normative)

Ultraviolet light conditioning test GO('(\\

(see 4.3.13.3) S
VO°

Y.1 Test apparatus G“\

.
ne of the following apparatus:

Samples are exposed to ultraviolet /iggt

— a twin enclosed carbon-ar 'g .3), with continuous exposure for a minimum of 720 h.
The test apparatus s %Q ate with a black-panel temperature of 63 °C #3 °C in a
relative humidity of ) (%0 ¥ 5) % ¢d; or

— a xenon-arc, (see Y.4) with continuous exposure for a minimum of 1 000 h. The test
apparatus shall operate with a 6 500 W, water-cooled xenon-arc lamp, a spectral

irradiance of 0,35 W/mZ2 at 340 nm, a black-panel temperature of 63 °C +3 °C in a relative
humidity of ) (50 +5) %®d.

Y.2 Mounting of test samples

The samples are mounted vertically on the inside of the cylinder of the light exposure
apparatus, with the widest portion of the samples facing the arcs. They are mounted so that
they do not touch each other.

Y.3 Carbon-arc light-exposure apparatus

The apparatus described in ISO 4892-4, or equivalent, is used in accordance with the
procedures given in ISO 4892-1 and ISO 4892-4 using a type 1 filter, without water spray.

Materials tested with water spray are also considered acceptable.

Y.4 Xenon-arc light-exposure apparatus

The apparatus described in 1SO 4892-2, or equivalent, is used in accordance with the
procedures given in ISO 4892-1 and ISO 4892-2 using method A, without water spray.

Materials tested with water spray are also considered acceptable.

NOTE The wording "without water spray" indicates that the samples are not sprayed with water during the test.
This should not be confused with water cooling which is necessary for operation of the apparatus.
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Annex Z
(informative)

Overvoltage categories 6 GO('(\\
e .
,g@,\)g

.
The largest peak value of transient overvoltage likel \Ke\ xperienced at the power input
interface of equipment connected to a MAIN is known as the MAINS TRANSIENT
VOLTAGE. In this standard, minimum CLEARA ot insulation in PRIMARY CIRCUITS are based
on the MAINS TRANSIENT VOLTAGE. \

(see 2.10.3.2 and Clause G.2)

.

According to IEC 60664- &Qu’e of the MAINS TRANSIENT VOLTAGE of an AC MAINS SUPPLY
depends on the AC MAIN PLY voltage and the Overvoltage Category, | to IV, see also
Table G.1.

The Overvoltage Category therefore has to be identified for each equipment intended to be
connected to the AC MAINS SUPPLY.

The Overvoltage Category depends on the manner of connection of the equipment to the
building power supply arrangements. It is normally considered to be as shown in Table Z.1.
Where transient limiting measures are provided, such as external filters in the AC MAINS
SUPPLY, the equipment can be used in a higher Overvoltage Category.

The term Overvoltage Category is not used in connection with DC MAINS SUPPLIES.

Table Z.1 — Overvoltage categories

Overvoltage
Category

Equipment and its point of connection
to the AC MAINS SUPPLY

Examples of equipment

v

Equipment that will be connected to the point
where the AC MAINS SUPPLY enters the building

Electricity meters

Communications information technology
equipment for remote electricity metering

Equipment that will be an integral part of the
building wiring

Socket-outlets, fuse panels and switch
panels

Power monitoring equipment

PLUGGABLE or PERMANENTLY CONNECTED EQUIPMENT
that will be supplied from the building wiring

Household appliances, portable tools,
home electronics

Most information technology equipment
used in the building

Equipment that will be connected to a special
AC MAINS SUPPLY in which measures have been
taken to reduce transients

Information technology equipment
supplied via an external filter or a motor
driven generator
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Annex AA
(normative)

nar \
Mandrel st o™
WO

NOTE This test is based on IEC 61558-1 and will give the same results.
e

Three test samples, each individual sample cons:stmg ofst e Iayers of
non-separable thin sheet material forming REINFORCE ON, are used. One sample at a
time is fixed to the mandrel of the test fixture (Fi as shown in Figure AA.2.
Dimensions in millimeters
(3)RO,5 £ 0,1
A
—~Tip
50 £ 0,5
Each side
Side view
Material: corrosion-resistant metal
RO,5 + 0,02
% 2+0,1
1
60° + 5°
Detail A - Tip

IEC 1606/05

Figure AA.1 — Mandrel
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Fixing system

N
©©
o

S

Metal foil
Tip
G
Insulating \ L\'
.
‘ 10° £ 5%
Y\\\' iEc 1607105 1N+0,1N

Y150N+ 10N

IEC 1608/05
The final position of the mandrel is rotated
230° = 5° from the initial position

Figure AA.2 - Initial position of mandrel Figure AA.3 - Final position of mandrel

A downward force of 1560 N + 10 N is applied to the free end of the sample (see Figure AA.3),
using an appropriate clamping device. The mandrel is rotated

— from the initial position (Figure AA.2) to the final position (Figure AA.3) and back;
— as above for a second time;

— from the initial position to the final position.

If a sample breaks during rotation where it is fixed to the mandrel or to the clamping device,
this does not constitute a failure. If a sample breaks at any other place, the test has failed.

After the above test, a sheet of metal foil, 0,035 mm = 0,005 mm thick, at least 200 mm long,
is placed along the surface of the sample, hanging down on each side of the mandrel (see
Figure AA.3). The surface of the foil in contact with the sample shall be conductive, not
oxidized or otherwise insulated. The foil is positioned so that its edges are not less than
18 mm from the edges of the sample (see Figure AA.4). The foil is then tightened by two
equal weights, one at each end, using appropriate clamping devices.
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Dimensions in millimeters

% Insulating material C,O((\\
Metal foil —_| I g a\)ge 6 !
e

>18 30 2 218

p__ N ‘ L
\ \\'\) . IEC 1609/05

Figure AA.4 — Position of metal foil on insulating material

While the mandrel is in its final position, and within the 60 s following the final positioning, an
electric strength test is applied between the mandrel and the metal foil in accordance with
5.2.2. The test voltage is 150 % of Uy, , but not less than 5 kV. Uy, is the test voltage
specified in 5.2.2 for SUPPLEMENTARY INSULATION or REINFORCED INSULATION as appropriate.

The entire test procedure is repeated on the other two samples.
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Annex BB
(informative)

Changes in the second edition

\
Q»e‘b 'C’O«\
\)

The following subclause, annex, figure and table numbers h wged since the first edition
of IEC 60950-1.

BB.1 Numbering changes table

ol

First Edition Action This edition s Mrst Edition Action This edition
1.2.2.3 deleted ¢ 7.3.1t07.3.3 renumbered 7.4.11t07.4.3
new 1203, \ \‘ e 2'3'1 to 4
1.2.2.4 deleted e
see B.7.1to B.7.3 | renumbered | B.7.2 to B.7.4
1.2.2.5 deleted A V2 new G
new \[\%2.5% aLE
1.253t05 renumbered | 1.2.541t0 6 G.1 renumbered g;g
new 1.2.8.3 new Goa
1.2.8.3t0 13 | renumbered | 1.2.8.4 to 14 57 ?eer;Numbered e
new 1.2.9.7 . —
1.2.9.7 10 10| renumbered | 1.2.9.8 to 11 g'j 2)) :223222;23 g'j'g
new 1.2.10.4 - —
new 1.2.13.15 G.4 d) ;‘Z\‘;mbered fr'::]':)( 3
new 1.2.13.16 —
now 121317 Annex Q renamed 2|b|logrzaphy
156,157.2 | replaced 156 new A””ex o
157 replaced 157 e A::Zi =5
new 1.5.9 -
new 1.7.2.1t0 3 new Flgu.re 2D
1.7.10 renumbered | 1.7.2.4 new gE'rgeugézzE and
1;1; Leer;:tn;gered 1.7.10 Figure 2D to renumbered Figure 2F to
17131015 | renumbered | 1.7.11 to 13 Figure 2H Figure 2K
— — Figure F.12 split and | Figures 2D and
1.7.16 renumbered 1.7.2.5 renumbered F12
1.7.17 renumbered | 1.7.14 new Fiqure F14 to
new 1.7.2.6 Fag
new 2.1.1.8 new Figure AA.1 to
new 2.1.1.9 AA.4
2.2.3.1 deleted new TaBIe 1B
2.2.3.2 deleted new Table 1C
2.2.3.3 deleted new Table 1D
new 2321104 new Table 2E
2.6.1¢) combined Table 2E to renumbered | Table 2F to
with 2.6.1 b) Table 2G Table 2H
2.6.1d) tog) renumbered 2.6.1c)tof) new Table 2J
new 2.9.4 Table 2H to renumbered Table 2K to
2.10 replaced 2.10 Table 2L Table 2N
new 3.54 new Table 2P
new 4.5.1 Table 2M renumbered Table 2R
4.5.1 renumbered | 4.5.2 Table 2N renumbered | Table 2Q
452 renumbered | 4.5.5 Table 4B part | renumbered | Table 4B
new 4.5.3 1
new 4.5.4 Table 4B part | renumbered | Table 4C
new 4.6.4.1t03 2
new 5121t03 Table 4C renumbered Table 4D
new 51.71t02 Table 4D renumbered Table 4E
new 5.3.6 new Table 5C
5.3.6 to renumbered 5.3.7t0 5.3.9.2 new Table 5D
5.3.8.2 new Table Z.1
new 7.1
7.1t07.2 renumbered 7.2t07.3
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Changes to this edition

The principal changes in this edition as compared with the first edition of IEC 60950-1 are(f\\

follows. Minor changes are not listed. 0
S ¥

Audio amplifiers, requirements added for consistency with IEC 60065 (2.1.1.9, 4.5.1). ge

Ball pressure test, test procedure corrected, different at high ambients (4.5.5). a\)

Batteries, requirements enhanced (4.3.8). P

.
Bibliography moved to a new section after the Annexes “\(\

CABLE DISTRIBUTION SYSTEMS, Voltage tests clarified (7.4.2, 7

Cathode ray tubes, requirements aligned with IEC 6
Connectors, lower minimum CLEARANCES a‘n;\;\

Data ports for additional equipmen\ﬁ'@e
Definitions added:

- CHEESECLOTH (1.2.13.15);

DISTANCES (2.10.3.1, 2.10.4.3, G.6).
ts added to limit power output (3.5.4)

- EQUIPMENT, PLUGGABLE (1.2.5.3);

- INSULATION, SOLID (1.2.10.4);

- RATING, PROTECTIVE CURRENT (1.2.13.17);

- SUPPLY, MAINS (1.2.8.3);

- TIME, RATED RESTING (1.2.2.3);

- TISSUE, WRAPPING (1.2.13.16);

- VOLTAGE, RMS WORKING (1.2.9.7).

DC MAINS SUPPLIES, more detailed requirements regarding:

- CLEARANCES [2.10.3.2 b) and c), 2.10.3.7, 2.10.3.9, G.2.2, G.2.3, G.4.1 ¢c), G.5 a)];

- shock hazard (2.1.1.7, 2.1.1.8).

Distance through insulation, requirements clarified (2.10.5) in particular:

- optocouplers, aligned with IEC 60747 (2.10.5.4, Figure F.17);

- non-separable thin sheet material (2.10.5.8).

"Hiccup" mode of power supplies (2.2.3).

Insulation having starting pulses, requirements added (2.10.1.7, 2.10.2.1, 2.10.3.5).

Insulation in non-separable thin sheets, aligned with IEC 61558-1 (2.10.5.8, 2.10.5.9, Annex AA).
Insulation in wound components, requirements clarified (2.10.5.11, 2.10.5.14, Annex U) including:
- winding wire (2.10.5.12);

- solvent-based enamel on winding wire (2.10.5.1, 2.10.5.13).

Language for marking, requirement for local language removed (1.7.2.1 Note 3).

Limited power sources, tests clarified (2.5).

Mechanical strength, tests clarified (4.2.5, 4.2.6).

Motor test, alternative procedure added (B.6.3).

Non-continuous operation, requirements clarified (1.2.2, 1.7.3, 4.5.2, 5.3.8).

Overcurrent protective devices to be specified if required externally (1.7.2.3).

Overvoltage categories Il and IV, requirements added or clarified (2.10.3.1, 5.2.2, G.1.1, Annex Z).
Pollution degrees 2 and 3, CLEARANCES modified to align with IEC 60664-1 (Table G.2).
PROTECTIVE BONDING CONDUCTORS, requirements and test procedure modified (2.6.3.3, 2.6.3.4).
Resistors, bridging insulation (1.5.7).

Ringing signals, test procedure for "Part 68" corrected and clarified (M.3).
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Scope clarified, this standard can be used for:
- partial compliance of component subassemblies (1.1.1);

- electronic parts of certain other equipment (1.1.1 Note 2). \
SELV CIRCUIT and TNV CIRCUIT requirements for separation aligned (2.3.2, 2.3.3, 2.9.4). ((\
Single-pole isolators, rules clarified (3.4.6). GO
Starting pulses, requirements added (2.10.1.7, 2.10.2.1, 2.10.3.5). 66

Surge suppressors: a\)g

- VDRs in PRIMARY CIRCUITS, requirements clarified (1.5.9); ,g
- more detail to determine minimum rated operating voltage K a'
Eh;)rmal classes of insulation, classes 200, 220 and 250 addegme with IEC 60085 (Tables 5D, B.1, B.2, C.1,
TRANSPORTABLE EQUIPMENT, requirements for gpeQi CLOSURES (4.6.4).
TOUCH CURRENT: \
- test procedure clarified f r@t‘mth multiple supply connections (5.1.2, 5.1.7.2);
- requirements extended fmGGABLE EQUIPMENT TYPE A (5.1.7.1).
Wall-mounted equipment, test procedure modified (4.2.10).

X and Y capacitors bridging insulation, applications clarified, aligned with IEC 60384-14 (1.5.6).
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Annex CC
(normative)

Evaluation of integrated circuit (IC) current limiters 00((\\
CC.1 Integrated circuit (IC) current limiters Qe
IC current limiters (used for current limiting the output of a urce in accordance with
the requirements of a limited power source, see 2. 5 \G@horted from input to output if
they comply with all of the following:
— CLEARANCES and CREEPAGE DISTA INFORCED INSULATION are provided between the
input and output pins for the WORKING VOLTAGE, except for IC current limiters in
SELV CIRCUITS; 6p

— the IC current limiters m|t the current to the manufacturer’s specified value (not to be
more than 5 A) under normal operating conditions with any specified drift taken into
account;

— the IC current limiters are entirely electronic and have no means for manual operation or
reset;

— the IC current limiters shall limit the current to 5 A, taking into account the manufacturer’s
specified drift, as applicable, (an open circuit is considered an acceptable result) after each
of the conditioning tests given in either of the test programs specified in CC.2, CC.3 or
CC.4. The IC current limiter need only meet one of the test programs.

NOTE The power source for the tests should be capable of delivering 250 VA minimum unless the IC current
limiter is tested in the end product.

A different sample may be used for each test.

CC.2 Test program 1

Test program 1 consists of the following:

— 10 000 cycles of turning enable on and off with a 100 Q2+ 5 Q resistor and a
425 uF + 10 uF capacitor in parallel with the output;

— 10 000 cycles of turning enable on and off with a ferrite-core inductor having
0,35 mH + 0,1 mH inductance at 1 kHz and a d.c. resistance not exceeding 1 Q connected
in the output circuit;

— 10 000 cycles of turning enable on and off with the input connected to a capacitor rated
425 uF + 1 uF and shorting the output;

— 10 000 cycles of turning the input pin on and off with a capacitor rated 425 uF + 10 uF
connected to the input supply while keeping enable active and shorting the output;

— 10 000 cycles of turning the input pin on and off with a ferrite-core inductor having
0,35 mH + 0,1 mH inductance at 1 kHz and a d.c. resistance not exceeding 1 Q connected
to the input supply and return while keeping enable active and shorting the output; ¢

— 50 cycles with the enable pin held active with the output open-circuited, each cycle
consisting of shorting the output and then opening the output;

— 50 cycles with the enable pin held active while applying a short to the output, each cycle
consisting of turning the power on and off;

— 50 cycles with the enable pin held active while power is applied, each cycle consisting of
shorting the output, removing power, reapplying power, removing the short, followed by
removal of power.
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CC.3 Test program 2

Test program 2 consists of the following:

— 50 cycles with the enable pin held active with the output open-circuited; ea@@ﬁg
consisting of shorting the output and then opening the output;

— 50 cycles with the enable pin held active while applying a short tg @@%t each cycle
consisting of turning the power on and off;

— b0 cycles with the enable pin held active with the ou¥ (@d 90 maximum power, each
cycle consisting of turning the power on and off;

— 50 cycles with the enable pin held actlv wer is applied, each cycle consisting of
shorting the output, removmg p py/ng power, removing the short, followed by
removal of power;

— 3 cycles of exposing e (not energized) to 70 °C + 2 °C for 24 h; followed by at
least 1 h at room ambi ollowed by at least 3 h at -30 °C + 2 °C; followed by 3 h at room
ambient;

— 10 cycles of exposing the device (while energized) to 50 °C + 2 °C for 10 min; followed by
10 min at 0 °C = 2 °C with a 5 min period of transition from one state to the other;

7 days with the output short-circuited and the device wrapped in a double layer of
CHEESECLOTH. A fast blow 5 A fuse (complying with IEC 60127-1) kept in series with the
output shall not open.

CC.4 Test program 3

Test program 3 consists of the following:

— H.17.1.4.2 of IEC 60730-1:1999;

— 10 000 cycles of turning enable on and off with a 100 Q resistor and 425 uF capacitor in
parallel with the output;

— 10 000 cycles of turning enable on and off with a ferrite-core inductor having 0,35 mH +
0,1 mH inductance at 1 kHz and a d.c. resistance not exceeding 1 Q2 connected in the
output circuit;

— 10 000 cycles of turning enable on and off while input connected to a capacitor rated
425 uF and shorting the output;

— 10 000 cycles of turning input pin on and off while a capacitor rated 425 uF to the input
supply keeping enable active and shorting the output;

— 10 000 cycles of turning input pin on and off with a ferrite-core inductor having 0,35 mH
inductance at 1 kHz and a d.c. resistance not exceeding 1 2 connected to the input supply
keeping enable active and shorting the output;

— 50 cycles with enable pin held active and applying short to output with power on and off;

— 50 cycles with enable pin held active and output loaded to maximum power with power on
and off;

— 50 cycles with enable pin held active and applying power, apply short to output; remove
power, apply power, remove short, remove power;

— 3 cycles of exposing the device (not energised) to 70 °C for 24 h; followed by at least 1 h
at room ambient; followed by at least 3 h at — 30 °C; followed by 3 h at room ambient;

— 10 cycles of exposing the device (while energised) to 49 °C for 10 min; followed by 10 min
at 0 °C with a 5 min period of transition from one state to the other.

CC.5 Compliance

After each of the tests in CC.2, CC.3 and CC.4, the device shall limit the current in
accordance with its specification as applicable or the device shall become open circuit. An
open-circuited device is replaced with a new sample and tests continued as applicable.
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Annex DD
(normative)

Requirements for the mounting means 0('(\\
of rack-mounted equipment G
il

DD.1 General (\a'g
o@ﬁment having a mass exceeding 7 kg

rh the rack for installation, service and the
ent fixed in place and provided with equipment
Mstallation position less than 1 m in height from the

These requirements apply to the mounting mea
installed in a rack that can be extended a
like. This requirement does not appl
subassemblies or racks havmgQ

supporting surface.

For the purpose of these requirements, the mechanical mounting means for such equipment
will be referred to as slide rails. These requirements are intended to reduce the likelihood of
injury by retaining the equipment in a safe position and not allowing the slide rails to buckle,
the means of attachment to break, or the equipment to slide past the end of the slide rails.

NOTE 1 Slide rails include bearing slides, friction slides or other equivalent mounting means.

NOTE 2 Slide rail constructions of integrated parts/units of the end product (for example, pullout paper trays in
copiers/printers) are not considered to be rack-mounted equipment.

Slide rails shall have end stops that prevent the equipment from unintentionally sliding off the
mounting means.

DD.2 Mechanical strength test, variable N

The slide rails shall be installed in a rack with the equipment, or equivalent setup, in
accordance with the manufacturer’s instructions. With the equipment in its extended position,
a force in addition to the weight of the equipment is to be applied downwards through the
centre of gravity for 1 min by means of a suitable test apparatus providing contact over a
circular plane surface of 30 mm in diameter. If applying this force could damage the
equipment, a metal plate or other means to distribute the force may be placed under the test
apparatus. The total force shall be calculated based on the mass of the equipment plus an
additional mass as determined below.

NOTE This additional force is intend to take into account other items or devices that may be stacked on top of the
installed rack-mounted equipment while in the extended position during installation of other equipment.

For slide-rail mounted equipment, where the slide rails are mounted horizontally on each side
of the equipment, the total force applied to the slide rails shall be equal to the greater of the
following two values:

— 150 % of the equipment mass plus 330 N,

— 150 % of the equipment mass, plus an additional mass, where the additional mass is equal
to the equipment mass or 530 N, whichever is less.

For slide rail mounted equipment where the slide rails are mounted vertically on the top and
bottom of the equipment in the rack, the total force applied to the slide rails shall be 150 % of
the equipment mass, with a minimum force of 260 N and a maximum force of 530 N.
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If the supporting surface is intended to be a shelf, then the distribution of force over a metal
plate under the test apparatus does not apply. The manufacturer shall specify the maximum
load intended to be placed on the shelf in order to determine the force that needs to be
applied to the shelf. A marking shall be provided on the shelf to indicate the maximum wej \
that can be added to the shelf. The force test shall be conducted at 125 % of the @%
weight stated by the manufacturer. The force is to be applied directly by mea 0@1 test
apparatus providing contact over a circular plane surface of 30 mm in dia\riﬁe

DD.3 Mechanical strength test, 250 N, including ‘e%{aoga

The slide rail mounted equipment is installed in g r4ck\Nir* accordance with the manufacturer’s
instructions. A 250 N static force is appli he~slide rail mounted equipment, in every

direction except upward to include& favourable position of the slide rail mounted

equipment, for a period of 1 min. J e is applied to the slide rail mounted equipment in
its fully extended (service) n'as well as its normally recessed (operating) position by
means of a suitable test nt providing contact over a circular plane surface of 30 mm
in diameter. The force is*applied with the complete flat surface of the test instrument in
contact with the equipment. The test instrument need not be in full contact with uneven
surfaces (for example corrugated or curved surfaces).

NOTE Additional requirements for a dynamic force test on the end stops are under consideration.
DD.4 Compliance

Compliance is checked by inspection and available manufacturer’s data. If data is not
available, then the tests according to DD.2 and DD.3 are conducted.

The equipment and its associated slide rails shall remain secure during the tests. One
complete cycle of travel of the equipment on the slide rails shall be performed after
completion of each test. If the mounting means is not able to perform one complete cycle
without binding, a force of 100 N shall be applied horizontally to the front centre point of the
equipment with the intent to completely retract the equipment into the rack. Should the
equipment fail to fully retract, the mounting means shall not bend or buckle to any extent that
could introduce an injury. End stops shall retain the equipment in a safe position and shall not
allow the equipment to slide past the end of the slide rails.
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Annex EE
(normative)

Household and home/office document/media shredders 0('(\\

S-
EE.1 General ga Qe

HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHRED Q@'addmonally comply with the

requirements of this annex.

EE.2 Markings and lnstructh \N

For HOUSEHOLD AND HOME@& DOCUMENT/MEDIA SHREDDERS, markings or symbols alerting
o]

the USER to the followin nsiderations shall be provided adjacent to the document/media
feed opening:

this equipment is not intended for use by children (the product is not a toy);
— avoid touching the document/media feed opening with the hands;

— avoid clothing touching the document/media feed opening;

— avoid hair touching the document/media feed opening; and

— keep aerosol products away [for equipment incorporating a universal (brush) motor only].

Additionally, the symbol Zﬁ (1ISO 7000-0434) and the symbol I:B] (1ISO 7000-1641) (or a
combination of the two) shall be marked adjacent to the document/media feed opening to alert
the USER to the presence of important operating, maintenance and/or servicing instructions in
the USER instructions accompanying the product, and the symbols required above shall be
explained in the instructions.

The markings shall be permanent and easily discernible on the equipment when ready for
use.

EE.3 Inadvertent reactivation

With the HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDER held in any position,
including being removed from any waste container, it shall not be possible to defeat any
SAFETY INTERLOCK or switch that provides protection against the activation of the shredder
mechanism by means of the test finger of Figure 2A.

Note deleted

Compliance is checked by inspection and, where necessary, by a test with the test finger of
Figure 2A.

EE.4 Disconnection of power to hazardous moving parts

An isolating switch complying with 3.4.2 shall be provided to disconnect power to hazardous
moving parts. This switch may be a two-position (single-purpose) switch or a multi-position
(multi-function) switch (for example, a slide switch). This switch shall be located where it is
easily accessible to a USER whose body part or clothing may be caught at the feed opening.



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) - 286 -

[*) The “ON” and “OFF” positions of a two-position switch shall be marked in accordance with
1.7.8.

with 1.7.8, and the other positions shall be marked with appropriate words or sy,
symbols are used, they shall be explained in the USER instructions. 66 .

Compliance is checked by inspection. a\)
S
A\

EE.5 Protection against hazardous moving

For a multi-position switch, the “OFF” position of the switch shall be marked in accor%a@\

.
For HOUSEHOLD AND HOME/OFFICE DOCUME IA SHREDDERS contact with hazardous moving
parts shall be prevented. A WarrJi tement shall not be used in lieu of construction
features that prevent access t @zq us moving parts.

Compliance is checked by Yhe following.

The test finger in Figure 2A shall be inserted into each opening in the MECHANICAL ENCLOSURE,
without appreciable force. The test finger shall not contact hazardous moving parts. This
consideration applies to all sides of the MECHANICAL ENCLOSURE when the HOUSEHOLD AND
HOME/OFFICE DOCUMENT/MEDIA SHREDDERS is mounted as intended in accordance with the
manufacturer's instructions for use. In some cases, operation of the equipment may be
necessary to determine accessibility (for example, where a guard or cover is only opened
after the unit is energized and ready for use) when applying both the test finger and wedge
probe.

The wedge probe, illustrated in Figure EE.1 and Figure EE.2, shall be inserted into each feed
opening in the MECHANICAL ENCLOSURE. A force not exceeding 45 N for strip-cut type
HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDERS and not exceeding 90 N for cross-
cut type HOUSEHOLD AND HOME/OFFICE DOCUMENT/MEDIA SHREDDERS shall be applied to the
wedge probe in any direction relative to the opening. The mass of the wedge probe is to be
factored into the overall applied force. Before application of the wedge probe, any MECHANICAL
ENCLOSURES or guards that are removable without the use of a ToOL shall be removed. The
wedge probe shall not contact hazardous moving parts, including the shredding
rollers/mechanisms.
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Dimensions in millime(te<\\

See NOTE 1

IEC 2176/09

NOTE 1 The thickness of the probe varies linearly, with slope changes at the following points along the probe:

Distance from probe tip, mm Probe thickness, mm
0 2
12 4
180 24

NOTE 2 Tolerances on linear dimensions without specific tolerances:
<25 mm £ 0,13 mm;

> 25 mm + 0,3 mm.

Figure EE.1 — Wedge probe (overall view) ¢l
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A , . . .
Dimensions in millimeters

- 33 - \
- 30 ——= 0('(\
= 12 ‘G

50

W

=
N Rounded to allow rotation about

See NOTE 1 hinge pin (screw) in one direction
for thickness dimensions

IEC 2177/09

NOTE 1 The thickness of the probe varies linearly, with slope changes at the following points along the probe:

Distance from probe tip, mm Probe thickness, mm
0 2
12 4
180 24

NOTE 2 Tolerances on linear dimensions without specific tolerances:
<25 mm = 0,13 mm;

> 25 mm + 0,3 mm.

Figure EE.2 — Wedge probe (tip detail)
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Bibliography

annexes in the standard. Further information on the listed documents, including how to

This Bibliography contains information about documents referred to in notes and informat |v§\
copies, can be found on the following internet sites:

http:/www.bsonline.techindex.co.uk ges
http:/www.cas.org a
http://www.cenelec.org ¢g

http://www.cie.co.at a'

http://www.icrp.org and (to obtaln tp /lwww .elsevier.nl/locate/icrp)
http://www.iec.ch

http://www.iso. org
http://www.itu. |nt

http:/www. t com au
http: //w?é@ gov/rules htm (for CFR 47 Part 68)

For the locations in the standard where these documents are mentioned, see the Index.

IEC 60050-212:1990, International Electrotechnical Vocabulary — Chapter 212: Insulating
solids, liquids and gases

IEC 60127 (all parts), Miniature fuses
NOTE Harmonized in EN 60127 series (not modified).
IEC 60269-2-1, Low voltage fuses — Part 2-1: Supplementary requirements for fuses for use

by authorized persons (fuses mainly for industrial application) — Sections | to VI: Examples of
types of standardized fuses

NOTE Harmonized as HD 60369-2-1:2005 (modified).

IEC 60364-4-41, Electrical installations of buildings — Part 4-41: Protection for safety —
Protection against electric shock

NOTE Harmonized as HD 384.4.41 S2:1996 (modified).

IEC 60410, Sampling plans and procedures for inspection by attributes

IEC 60529, Degrees of protection provided by enclosures (IP Code)

NOTE Harmonized as EN 60529:1991 (not modified).

IEC 60664-4, Insulation coordination for equipment within low voltage systems — Part 4:
Considerations of high-frequency voltage stress

NOTE Harmonized as EN 60664-4:2006 (not modified).

IEC 60728-11:2005, Cable networks for television signals, sound signals and interactive
services — Part 11: Safety

NOTE Harmonized as EN 60728-11:2005 (modified).

IEC 60896-21, Stationary lead-acid batteries — Part 21: Valve regulated types - Methods of
test

NOTE Harmonized as EN 60896-21:2004 (not modified).

IEC 60896-22, Stationary lead-acid batteries — Part 22: Valve regulated types — Requirements
NOTE Harmonized as EN 60896-22:2004 (not modified).

I*» IEC 60908, Audio recording — Compact disc digital audio system
NOTE Harmonized as EN 60908.
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IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification
NOTE Harmonized as EN 61032:1998 (not modified). \
IEC 61140, Protection against electric shock — Common aspects for instal/atioow
equipment

NOTE Harmonized as EN 61140:2002 (not modified).

IEC 61558-1, Safety of power transformers, power supply units aqmgPart 1: General

requirements and tests (\a¢

NOTE Harmonized as EN 61558-1:2005 (not modified).

IEC 61643-21, Low voltage surge prote /ces — Part 21: Surge protective devices
connected to telecommun/cat/ons ing networks — Performance requirements and
test/ng methods

NOTE Harmonized as ENV\& 001 (not modified).

IEC 61643-311, Components for low-voltage surge protective devices — Part 311:
Specifications for gas discharge tubes (GDT)

NOTE Harmonized as EN 61643-311:2001 (not modified).

IEC 61643-321, Components for low-voltage surge protective devices — Part 321:
Specifications for avalanche breakdown diode (ABD)

NOTE Harmonized as EN 61643-321:2002 (not modified).

IEC 61643-331, Components for low-voltage surge protective devices — Part 331:
Specifications for metal oxide varistors (MOV)

NOTE Harmonized as EN 61643-331:2003 (not modified).
IEC 61965, Mechanical safety of cathode ray tubes
NOTE Harmonized as EN 61965:2003 (not modified).

IEC Guide 112, Guide on the safety of multimedia equipment

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1. Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection

ISO 4046-4, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and board
grades and converted products

ISO 4892 (all parts), Plastics — Methods of exposure to laboratory light sources
NOTE Harmonized in EN ISO 4892 series (not modified).

ITU-T Recommendation K.11 Principles of protection against overvoltages and overcurrents

ITU-T Recommendation K.20, Resistibility of telecommunication equipment installed in a
telecommunications centre to overvoltages and overcurrents

ITU-T Recommendation K.21 Resistibility of telecommunication equipment installed in
customer premises to overvoltages and overcurrents

ITU-T Recommendation K.27 Bonding configurations and earthing inside a
telecommunication building
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ITU-T Recommendation K.45 Resistibility of telecommunication equipment installed in the
access and trunk networks to overvoltages and overcurrents

AS/NZS 3112, Approval and test specification - Plugs and socket-outlets 0(’(\\
BS 1363 (all parts), 13 A plugs, socket-outlets and adaptors 66 ‘G
CAS#110-54-3, American Chemical Society definition \)g

CFR 47, Part 68: Code of Federal Regulations (USA) P /Yy Connection of terminal
equipment to the telephone network (commonly referr t\@ C Rules, part 68")

CIE Publication 63, The spectroradiometric m regént of light sources
") ECMA 267, 120 mm DVD - Read-O
A\ d

EN 50272-2, Safety requiy for secondary batteries and battery installations - Part 2:
Stationary batteries

EN 50332-1:2000, Sound system equipment: Headphones and earphones associated with
portable audio equipment - Maximum sound pressure level measurement methodology and
limit considerations - Part 1: General method for “one package equipment”

EN 50332-2:2003, Sound system equipment: Headphones and earphones associated with
portable audio equipment - Maximum sound pressure level measurement methodology and
limit considerations - Part 2: Matching of sets with headphones if either or both are offered
separately {Cl

EN 60950-1, Information technology equipment - Safety - Part 1: General requirements

ICRP 60, Recommendations of the International Commission on Radiological Protection
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INDEX \
This index is for information only and does not purport to be a complete gmde tot @e((\
this standard. The inclusion or omission of items in the index does not im varticular
importance. @

Location references are clause or subclause numbers or annea?tg

In the standard, table numbers and figure numbegs @\ed to the clause or annex in which

they are found,for example:

- Table 2A is the first Table in Cla % )

- Figure F.2 is the secW@ th Annex F.

Principal references are printed in bold type.

If a term is defined in 1.2 of this standard,

asterisk, for example:

— RATED VOLTAGE 1.2.1.1%.

its definition is indicated in the index by an

This index is also used to explain some abbreviations, for example:

— EUT EQUIPMENT UNDER TEST.

Country notes are listed, but the contents of country notes are not indexed.

Bib is an abbreviation for Bibliography, which precedes this Index.

A
abnormal conditions 0.1,1.3.2
audio amplifiers 5.3.6
heat 455
overload protection 5.3.1,5.33
sequence of testing 1.4.3
simulated
fan not running 4.3.12
general 471
one at a time 1.4.14
test under abnormal conditions of
electrical components 5.3.7
electromechanical components 5.3.5
materials 4.7.3
thermoplastic parts 455
motors 5.3.2, Annex B
thermostats K.6
THERMAL CUT-OUT operates 1.2.11.3
transformers 5.3.3, C.1, Annex X
within FIRE ENCLOSURE 4.7.3.2

abnormal operating conditions  see abnormal conditions
abrasion resistance test 2.10.7, 2.10.8.4, Annex R (Table R.1)

AC MAINS SUPPLY

F1.28.1*% 1.7.1.1 &1

adjustable 4.3.3
capacitor 1.5.6,2.1.1.7
connections 3.2.1.1,3.2.5.1,34.2,5.1.21,5.1.2.2,5.1.2.3
equivalent source 1.2.8.1,14.5
for a limited power source 2.5
for a telecommunications medium

1.1.1, Clause 6 (note 4), Clause 7.1 (note 4)

frequency 1.4.7
isolation see disconnection

neutral 3.4.6,34.7
terminals 1.7.7.2,3.3.7

see also mains, OVERVOLTAGE CATEGORY, POWER
SUPPLY CORD, PRIMARY CIRCUIT, transients and WIRING
TERMINALS

a.c. and d.c. waveform, resultant voltage 2.10.2.2 (note)

a.c. power distribution system
see power distribution system, a.c.

access, accessibility

by
a SERVICE PERSON see SERVICE ACCESS AREA
a USER or OPERATOR see OPERATOR ACCESS AREA

see also RESTRICTED ACCESS LOCATION
definitions 1.2.7*
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into a battery compartment 211.2 as disconnect device see disconnection for servicing
meaning in OPERATOR access (area) 1.2.7.1 as means of connection to earth 2.6.54
prevention by a SAFETY INTERLOCK 2111 fault testing 5.3.7
through an opening in an ENCLOSURE 2.1.1.1 and Figure 2D in PLUGGABLE EQUIPMENT \1 252
to ONn DETACHABLE POWER SUPPLY CORD
CABLE DISTRIBUTION NETWORK 72,73 €g .5.1 (note 1)
connector shell 21141 reversible (unpolarized) é 4. 6 (note), 4.3.7
connectors, by a SERVICE PERSON 4.3.5 that fills an aperture in a r@a 4.7.3.2
controls 4.3.3 . .
disconnect device 1.7.2,2 appliance inlet 3.2.4
ELV CIRCUIT see ELV CIRCUIT, accessibility as meang jon to power 3.21.1,3.2.1.2
energized part 01,211 aﬂ 26422643
fan blades 441,445 G also appliance coupler
fuses 7.
handles, levers, knobs . pplicability
internal wiring 2.1.1.3 % of requirements 1.3.1
laser radiation  see laser radiation * \ of tests 1.4,1.5.2
plugs and sockets, by a SERVICE PE \'Q *" 435 of this standard 1.1.1
SAFETY INTERLOCK, moving part 2.8.2, 4.4 to components and subassemblies 1.1.1 (note 1)
sharp edge 4.31 to electronic parts of equipment 1.1.1 (and note 2)
shredder mechanism Annex EE (&
standard outlets 1.7.5 .
TELECOMMUNICATION NETWORK 6.2.1 arcing
terminals in supply wiring space 3.29 as energy hqzard - 022
TNV CIRCUIT  see TNV CIRCUIT, accessibility causing ignition of air filter 4.7.35
ultraviolet radiation, see ultraviolet radiation In DC SUPPLY 34.2
with a tool 1725 in FIRE ENCLOSURE 47.21,473.2
in thermostats K.1
actuators, mechanical, in SAFETY INTERLOCK system2-8.5’ - asbestos, not to be used as insulation 201
acoustic noise hazard 0.2.6 attitude  see orientation
additional requirements to those in this standard 1.1.2 audio amplifiers 2.1.1.9,45.1,5.3.6
. . AWG (American Wire Gage)
additional equipment 3.54 2.6.3.3 (Table 2D), 3.2.5.1 (Table 3B)
adhesive
ageing test 4.6.5
application 2.10.5.5 (note 2), 4.3.2 B
foil 5.14,522,6.22
tape, as insulating material 4734 backup
) overcurrent protection 2.7.3
adjustment source of power see multiple power sources
marking
for rated voltage 1.7.4 baffle in bottom of FIRE ENCLOSURE 4.6.2
mefgt:::ia(:rg(;ittitastssg 127812 ball pressure test on thermoplastic part 4.5.5
must not create a hazard 4.3.3 bandwidth of measuring instrument 1.4.7,S.1
worst case conditions for test 1.4.4,14.10,2.1.1.1, .
2.1.1.5,2.1.1.8, 2.5, 4.3.8, Annex H, Annex X barrier , 0.2.3
) for electrical separation 294 a)
air gap for power connection 3.1.9
behind conductive ENCLOSURE 2.10.3.1,4.2.1,G.6 in bottom of FIRE ENCLOSURE 462
CLEARANCE applicable 210.3.1,G.6 in TRANSPORTABLE EQUIPMENT 46.4
CLEARANCE not applicable 210.3.1,G.6 no mechanical strength test within MECHANICAL
disconnect device 3.4.2 ENCLOSURE 421
mechanical force tests, if over 1 kV 421 secured with adhesive 4.6.5
SAFETY INTERLOCK switch 28.71 to prevent ignition 46.2,47.3.1,4734,4735

tip of test finger if voltage is over 1 kV
2.1.1.1 and Figure 2D

altitude (elevation) during operation 0.1, 1.1.2,2.10.3.1, G.6

ampacity
see current carrying capacity and wiring terminals,
ampacity

antenna 7.1 (note 2), 7.4.1, N.2 (Table N.1/Footnote c)

as a CABLE DISTRIBUTION SYSTEM 1.2.13.14
aperture  see opening in an ENCLOSURE

appliance coupler Annex P (IEC 60320)

BASIC INSULATION 0.2.1,1.2.9.2*,1.2.9.3,

1.2.9.4,1.2.9.5 (note)

application 21.1.1,293
in

a contact gap 2.8.7.1,34.2

an ELV CIRCUIT 1.2.8.7,2.1.1.3

a FUNCTIONAL EARTHING circuit 26.2

an SELV CIRCUIT 224,294

a TNV CIRCUIT
a wound component
on coated printed board
BASIC and SUPPLEMENTARY can be interchanged

23.22,233,234
2.10.5.11, Annex U
2.10.6, Annex F (Figure F.11)
293
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bridging see bridging of insulation

consequences of failure  2.2.1,2.2.3,2.3.21,2.4.1,2.6.1
dimensions 2.10.3, 2.10.4, 2.10.5, Annex F, G.6, R.2
electric strength 5.2
failure to be simulated 1.4.14,2.3.2.3,2.6.3.4

integrity
after a test 5.3.4,5.39.2
in service 3.3.8
one element of DOUBLE INSULATION 1.2.94,210.2.1¢e),
5.2.2,5.3.9.2
WORKING VOLTAGE 2.10.2

battery

as SECONDARY CIRCUIT 1.2.8.5

battery-powered equipment
external to equipment

in a limited power source . \\ 5
replaceable “’Q? 3,4.3.8
requirement \\ .1.1.8,4.3.8

battery backup systems, not in Scope of this standard  1.1.3

1.1.1,2.10.3.2 d), G.24

battery compartment, access to a TNV CIRcuIT  2.1.1.1, 2.1.1.2

bead, ceramic 3.1.5
OPERATOR access 2.1.1.1 (note 1)

belt 21.1.1,29.1,47.3.3,4.7.3.4
Bib (Bibliography follows Annex BB)

body (human)

current through 0.2.1,5.1.4 (note 1), 5.1.6, Annex W,

Bib

see also TOUCH CURRENT
BODY (of equipment) 1.2.7.5*
conductive 1.6.4, 2.9.3 (Table 2H), 3.2.6, 5.1.3,
5.2.2 (Table 5B)
effect of ultraviolet radiation 4.3.13.4

bonding see PROTECTIVE BONDING CONDUCTOR and
protective earthing and bonding

1.2.10.1,1.2.10.2, 1.2.10.3%,2.9.3
2.10.3.1,2.10.4.3, G.6

breakdown (of insulation) see failure (of insulation)
1.5.7,2.9.3,6.1.2.1

BOUNDING SURFACE

bridging of insulation
by
capacitor
conductive object
21.15b),21.2,2.1.3,3.1.9,46.1,4.64,C.2
resistor 1.5.7, 5.2.2 (note 4)
surge suppressor including a VDR 1.5.9,6.1.21
components removed for test
see components, removal during a test
in TRANSPORTABLE EQUIPMENT 46.4

see also energy hazard and
short-circuit of insulation for test

1.5.6, 1.5.8, 5.2.2 (notes 3 and 4)

building installation (fixed wiring)
1.24.1,125.1,1252,1.254,1.2.13.10

see also |IEC 60364, all parts

disconnection device in 3.4.6,34.7
not in Scope of this standard 1.1.3
short-circuit backup protection 2.7.3

special earthing requirements
5.1.7.1, Bib (IEC 364-7-707)
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building wiring  see building installation

building-in see equipment for building-in
burn hazard 0.2.1, 0.2(.(7\&3, 0.2.4

see also flammability G

S.

as internal wiring \ )%e 3.1.1

as PROTECTIVE E, @ CTOR 2.6.4.3

colour a—,q 2.6.3.5
.

busNj x(\
a anchorage 3.2.6
« M metal 3.1.2

busbar

power cord 3.2.7,3.2.8
business equipment 1.1.1
normal load conditions Annex L

Cc

CABLE DISTRIBUTION SYSTEM 0.1,1.1.1,1.2.13.14* Clause 7
coaxial cable 1.2.13.14, 7.1 (notes 1 and 5), 7.3
connected to a circuit in equipment 2.2.2 (note1), 7.2
connections to 1.2.11.6, Clause 7
disconnection marking 2323
earthing requirements

2.6.1c),d)andf), 2.6.3.4¢€),51.8.1,7.2,7.3

insulation 741

not a reliable earth 2.6.5.8

not a TELECOMMUNICATION NETWORK ~ 1.2.13.8, 7.1 (note 4)

TOUCH CURRENT 2.6.1f),5.1.8.1
transients

1.2.9.11 (note), 1.2.13.14, 2.10.3.8, G.1.2 (note 2), G.4.4

CABLE, INTERCONNECTING
see INTERCONNECTING CABLE

cable
coaxial 1.2.13.14, 7.1 (notes 1 and 5), 7.3
earthing conductor, colour of insulation 2.6.2,2.6.3.5
FIRE ENCLOSURE not required 4.7.2.2

power 3.3.4, 3.3.5, Annex P (2 IEC 60227-1, IEC 60227-2

IEC 60245, IEC 60885-1)
sheath is SUPPLEMENTARY INSULATION 3.14

telecommunication, wire size 6.3 (note 2)
television distribution 1.2.13.14
ultraviolet radiation, effect of 4.3.13.3

calibre of conductor see current carrying capacity

capacitors

application 1.5.6, (Table 1D)
bridging insulation 1.5.6
class X (IEC 60384-14) 1.5.6
class Y (IEC 60384-14) 1.5.6,1.5.8
connected to IT power distribution system 1.5.8
energy hazard 1.2.8.10,2.1.1.5
failure 1.4.14
IEC 60065 4.7.3.6
in filter 1.5.6, 1.5.8, 5.2.2 (notes 3 and 4)

discharging 211.7,21.1.8
in FIRE ENCLOSURE 4734
motor B.5,B.8
not protected by fuse 5.3.8
outside FIRE ENCLOSURE 4.7.3.3
ratings (Table 1C)

separate testing see separate testing

stored charge 2.1.1.7,2.1.1.8,2.4.2
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cathode ray tube, mechanical strength
0.2.5, 4.2.8, Annex P (IEC 61965)

no test 421,425

CCITT Recommendations  see ITU-T Recommendations

Note - CCITT Recommendations are now ITU-T
Recommendations

ceiling-mounted equipment 4.2.10

cemented joints

BS EN 60950-1:2006+A2:2013
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integrity in service 210.3.1,C.2
measured through an opening

2.10.3.1, Annex F (Figure F.§2), G.6

overvoltage categories 2.10.3.1, G.1L.j~\Mnex Z
reduced R.2
varying GO 2.10.1.5
WORKING VOLTAGE . 2.10.2

aration distances

see also |EC 60664 , interpolation,
TELECOMMU RK TRANSIENT VOLTAGE,
@ SW)

transie tSj
in insulation 2.10.5.5, 2.10.6.3, 2.10.11, .
Annex F (Figures F.5, F.6, F.7, F.16 and F.18) cmil
in windi i 2.10.5.12
n winding wire col\tgdprinted board  2.10.6.2, Annex F (Figure F.11), R.1
ceramic and glass insulation 2.10.6.4 (Table 2R/note 2 cc:lours

CREEPAGE DISTANCE
flammability, no test

on printed board
temperature during a test

see also bead, ceramic

CFR 47, part 68

M.3 (note), Bib

comparative tracking index (CTI)

controls and indicators

1.7.8.2, Annex P (IEC 60073, ISO 3864)
flexible printed wiring 2.6.3.5
FUNCTIONAL EARTHING conductor 2.6.2
PROTECTIVE EARTHING CONDUCTOR 2.6.3.5 %) text deleted

see tracking

changes in this edition of the standard  Foreword, Annex BB compliance checked by inspection of relevant data 1.4.15
chemical hazard 027 see also separate testing
in battery 4.3.8 .
ozone 1.7.2.6 component 1.2.11

see also corrosion

conditioning of test samples

conductive liquid
conductor size
conductor

connection terminals

bridging insulation see bridging of insulation
electromechanical see electromechanical component
high voltage 4.7.3.6
material selection 4.7.3
removal during a test 2.10.3.9,5.1.5,5.2.2,6.1.2.1,
6.2.2.2,6.223,74.2,74.3
selection 0.3,1.5.1,1.5.8,4.7.1
separate testing see separate testing
used within its rating 152,156,164
wound 2.10.5.11, 5.3.5, Annex U

see also capacitor, resistor, sealed components,
semiconductor device and transformers

29.2,
2.10.6.4 (Table 2R/Footnote a), 2.10.8.2, 2.10.8.3,
2.10.9, 2.10.10, 2.10.11, 4.3.13.3, 4.6.5, 4.7.3.6,
74.2,743,A1.2,A22 R.1, AnnexY

see liquid, conductive
see current carrying capacity
see busbar and wire, wiring

see wiring terminals

connections

CHEESECLOTH 1.2.13.15*, A.3.1, A.3.2, A.3.3,B.6.3,B.7.3
CIE (Commission Internationale de I'Eclairage)

Publication 63 4.3.13.4 (note 3), Bib
circuit characteristics (definitions) 1.2.8%
circuit-breaker

CLEARANCE between contacts not applicable  2.10.3.1, G.6

see also fuse and overcurrent and earth fault
protection
circuit

ELV  see ELV CIRCUIT

interconnection 3.51,352

LIMITED CURRENT  see LIMITED CURRENT CIRCUIT

PRIMARY see PRIMARY CIRCUIT

SECONDARY see SECONDARY CIRCUIT

SELV  see SELV CIRCUIT

TNV see TNV CIRCUIT
classification of equipment

(for protection against electric shock) 1.2.4*

CLASS | EQUIPMENT 1.2.4.1*, W.1
CLASS Il EQUIPMENT Fy1.24.2% 1.7.1.1, W.1

CLASS Il EQUIPMENT 1.2.4.3*

CLEARANCE 1.2.10.1*, 2.10.3, Annex F, Annex G

as FUNCTIONAL INSULATION 2.10.1.3,5.34

as minimum CREEPAGE DISTANCE 2.10.4.3

behind conductive ENCLOSURE 2.10.3.1,4.2.1,G.6
divided by floating part 2.10.1.4, Annex F (Figure F.13)
in

coated board 2.10.6.2
disconnect device 3.4.2
encapsulated part 2.10.5.3
enclosed part 2.10.12
uncoated board 2.10.6.1
increased by coating 2.10.7

224,234,243
2.6.2

between circuits
FUNCTIONAL EARTHING
to
CABLE DISTRIBUTION SYSTEM 1.1.1, 2.2.2 (note 1), Clause 7
multiple power sources see multiple power sources
other equipment see interconnection of equipment
protective earth .
supply source 1.2.5%3.1,3.2,33,5.1.2
TELECOMMUNICATION NETWORK 1.1.1,1.4.11,
2.2.2 (note 1), Clause 6, Bib (CFR 47, part 68)

see also disconnection and INTERCONNECTING CABLES

connectors
contact by test probe

2.1.1.1,2.10.4.3,6.2.1
4722
4722 ,4732,47.33,47.34

FIRE ENCLOSURE not required
flammability
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mismating, not to create a hazard 4.3.5
multiway 3.1.9
power 3.2

protective earthing contact in 2.6.4.2,2.6.54

see also appliance coupler, appliance inlet, mains
plug and socket-outlet

construction
details 4.3
general requirements 1.3.1,1.3.2
not covered by this standard 1.3.4

consumable supplies
0.2.3,0.2.7,1.4.14,47.3.2,47.3.3,47.3.4

3.1\.6\\1'\'@3.‘&.&, 3.8

contact
gap see air gap
pressure
see also access

control, quality see quality control

controls

manual 21.1.6
accessibility 4.3.3
fixing 4.3.2
operated during a test 14.4,515,5.1.8.1,5.3.38,
Annex H

marking 1.7.8
supply voltage adjustment 174,433
temperature 4.5.4 (Table 4C)

see also colours and symbols, informative

cord anchorage, power cord 3.2.6
cord guard (for power cord) 3.2.7,3.2.8
integral with cord 1.2.5.6
cord, telephone 21.1.2
cord, power supply  see power supply cord
corrosion
by consumable materials 4.3.10
by electrochemical action Annex J
by environment 1.1.2
in protective earthing connection 2.6.5.6

country notes can be found in the following subclauses:
general 1.1.2,1.2.13.10,1.7.2.1, 2.6.3.3 (Table 2D),
3.2.1.1, 3.2.5.1 (Table 3B), 6.1.2.1, M.1,
Annex V (Figure V.4)

Australia 3.25.1,4.3.6,4.7,6.2.2,
6.2.2.1,6.2.2.2
Canada 14.8,1.7.21,2.2.3,2.3.2.1,2.6.3.3,

3.2.3 (Table 3A), 4.7.2.2,4.7.3.1, 5.3.7, Clause 6

I~2 China 2.7.1,2.10.3.1¢4
CENELEC countries 2.7.1, Annex H
Denmark 5.1.7.1
France Annex V (Figure V.7)
Germany 1.7.21
Finland 1.5.7.1,1.59.4,1.7.2.1,2.3.2,2.10.5.13, @l

51.71,6.1.21,6.1.22,7.2
Japan 2.10.3.2

Norway 1.5.7.1,1.5.8,1.5.94,1.7.2.1,2.2.4,2.3.2,2.3.4,¢1

2.10.5.13,5.1.7.1,6.1.2.1,7.2,7.3
6.1.2.2,7.2, 7.3, Annex V (Figure V.7)

Sweden ?1.5.7.1, 1.5.1,1.5.9.4, 1.7.2.1, 2.3.2, 2.10.5.13, &1

517.1,6.1.2.1,61.22,7.2,7.3
Switzerland 1.5.1
United Kingdom 2.6.3.3,3.2.1.1,4.3.6
United States of America 1.4.8,22.3,2.3.21,
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2.6.3.3, 3.2.3 (Table 3A), 4.7.2.2,4.7.3.1,5.3.7, Clause 6
covering, protective, in place during a test 5.31
covers see doors and covers
CREEPAGE DISTANCE 1.2.1(@ .4, Annex F

as FUNCTIONAL INSULATION 2.10.1.3,5.34

in cemented joints 2.10.5.5

in coated board 2.10.6.2

in encaps adg 2.10.5.3

i enqlys 2.10.12

X\ of resistors 15.7.2

@: eased by coating 2.10.7

* integrity in service 2.10.3.1,C.2
measured through an opening

2.10.4.3, Annex F (Figure F.12)

not less than CLEARANCE 2.104.3

varying 2.10.1.5
WORKING VOLTAGE 2.10.2,2.104.3

see also |EC 60664, interpolation, and
separation distances

divided by floating part Q@%Annex F (Figure F.13)

CTI (comparative tracking index) see tracking

current
in human body 0.2.1,5.1
input, determination 1.4.10
input, maximum 1.6.2
limiter 2.5
locked rotor B.1, B.5
maximum ringing signal M.2, M.3
r.m.s. value implied unless otherwise specified 1.2
to telecommunication wiring 6.3
see also PROTECTIVE CONDUCTOR CURRENT,
TOUCH CURRENT and RATED CURRENT
current-carrying capacity
INTERCONNECTING CABLE 3.1.1
internal wiring 3.1.1
power supply cord 3.251,3.25.2
PROTECTIVE BONDING CONDUCTOR 2.6.3.3
PROTECTIVE EARTHING CONDUCTOR 2.6.3.2
telecommunication wiring 6.3

wiring terminals
see wiring terminals, current carrying capacity

CUT-OUT, THERMAL see THERMAL CUT-OUT

D

data port 3.54

d.c. component of waveform  1.2.9.7,1.2.9.8, 1.4.7,2.3.1 b)
see also ripple

d.c. current for test 2.6.3.4

DC MAINS SUPPLY 1.2.8.2*%,1.2.8.3
capacitor 21.1.7,2.1.1.8
circuitry considered to be a SECONDARY CIRCUIT 1.2.8.2
connections 3.21.2,3.25.2
energy hazard 21.1.8
isolation see disconnection
marking 1.7.1.1
overvoltage category not applicable Annex Z
polarity 1.4.5,1.7.7.3
power cord 3.25.2
protective conductor sizing 2.6.34



terminals 1.7.7.3,3.3.7
test voltage 5.2.2 (Table 5B/Footnotes a, b, ¢ and d)
TOUCH CURRENT requirements not applicable 5.1
tolerance 145

transients 2.10.3.2,2.10.3.7, 2.10.3.9, G.2.2, G.2.3, G.5 a)

see also mains and PRIMARY CIRCUIT
d.c. power supply distribution system
see power distribution system, d.c.
d.c. motor, testing B.1, B.6, B.7, B.10

d.c. voltage
for test, instead of a.c.

Note - where electric strength testing is required, a d.c. test

voltage is permitted, see 5.2.2 \.‘\

for testing a capacitor

see also ripple

DC VOLTAGE 0 2.1,1.2.13.4*
DECORATIVE PART 1.2.6.5%,4.7.3.1 (note 2), 4.7.3.3

see also ENCLOSURE

definitions 1.2*
miscellaneous 1.2.13*

design, general requirements 0.1,1.3,4.3,4.7.1,5.3.1

DETACHABLE POWER SUPPLY CORD see power supply cord

different criteria and tests in this standard,
manufacturer’s choice 1.3.7,1.5.6,2.3.2.1,R.1,R.2

DIRECT PLUG-IN EQUIPMENT 1.2.3.6%, 3.2.1.1, 3.4.2,4.2.6, 4.3.6

disconnection

automatic 2.7,5.3.2 (note)
by a SAFETY INTERLOCK 2.8.2
for servicing (isolation) 3.4
from CABLE DISTRIBUTION SYSTEM 2.3.2.3Db)
from protective earth 2.6.5.3,2.6.5.5

from TELECOMMUNICATION NETWORK 2.1.1.2,23.23Db)
marking 1.7.22,17.9
of components, during a test
see component, removal during a test
of heating element 4.3.7

distance through insulation 2.10.5.2,2.10.5.3

printed board 2.10.6.4
varying 2.10.1.5,5.2.2
wiring in an ELV CIRCUIT 2113

doors and covers 423,46.1,46.3
access through
see opening in an ENCLOSURE, access

marking on or near

of supply wiring space 3.29
position during a test 21.1.1,4.1,4.3.134,44.2,46.4
transparent, no mechanical strength test 421
DOUBLE INSULATION 0.2.1,1.2.9.4*, 1295
application 293
in

a FUNCTIONAL EARTHING circuit 2.6.2

a HAZARDOUS VOLTAGE circuit 21.1.4
manual control 2.1.1.6

an SELV CIRCUIT 224,294

a TNV CIRCUIT 2.3.3,2.34

a wound component 2.10.5.11, Annex U
BASIC and SUPPLEMENTARY can be interchanged 2.9.3

2.1.1.2,4.3.13.4¢1
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bridging see bridging of insulation
care during electric strength tests 5.2.2
dimensions

see BASIC INSULATION and SUPPLEMENTARY mXHON
integrity

after a test 6 5.3.9.2
in service e 3.3.8
protective dewce % 2.7.4
unearthed parts 2.9.3
WORKING vo 2.10.2
LE INSULATION 2.10.2.1¢e)
ro@g\ 4.2.6
ust
additional requirements if present 1.1.2,4.3.10
excluded in pollution degree 1 2.10.1.2
explosion limit 1.2.12.15*

duty cycle, marking

see RATED OPERATING TIME and RATED RESTING TIME 1.7.3
E
earth, earthing 0.2.1,2.6
a.c. power distribution system Annex V
functional earthing 1.2.13.9%, 2.6.2

permanent connection to earth 1.5.9.4,2.3.2.3 a), 2.6.4.2,
51.7.1,518.2,6.1.2.2,6.2.1,7.4.1

see also permanently connected equipment
protective

see protective bonding conductor, protective
earthing and bonding, protective earthing conductor
and screen, conductive, earthed

rise of earth potential, not covered by this standard
1.4.8 (note 1)
special requirements Bib (IEC 60364-7-707)
voltage measurement to earth 1.4.9
earth fault protection 2.7
see also overcurrent protection devices

earth leakage current  see TOUCH CURRENT

) ECMA 267 Bib (ict] il

electric shock 0.21,1.3.2

caused by
stored charge 21.1.7,2.1.1.8
touching bare conductive part 211,51
classes of equipment 1.2.4*
protection 21
by insulation 1.2.9*
by a SAFETY INTERLOCK 2.8.2
by an SELV CIRCUIT 2.2
by a TNV CIRCUIT 2.3
two levels 0.2.1

see also symbols, warning

electric strength test 5.2
not for verifying CLEARANCE 2.10.3.1,G.6

test voltage, based on

PEAK WORKING VOLTAGE 5.2.2 (Table 5B)
REQUIRED WITHSTAND VOLTAGE 5.2.2 (Table 5C)
used for verifying SOLID INSULATION 2.10.5.1
with or without pre-heating 5.2 (note), 5.2.1
WORKING VOLTAGE 2.10.2

Note - electric strength tests are required in numerous
places in this standard



BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E)

ELECTRICAL ENCLOSURE
see ENCLOSURE and opening in an ENCLOSURE

electrical filter

effect of 2.10.3.2,2.10.3.4, 2.10.3.9, G.5
electric strength test 5.2.2 (notes 3 and 4)
fault testing 5.3.7

three-phase, during a TOUCH CURRENT test 5.1.5 (note)

electrochemical potential 2.6.5.6, Annex J

electromechanical component
25,284,285,47.22,535

elevation see altitude

ELV CIRCUIT .
accessibility 21.1.1,21. )
in a SERVICE ACCESS AREA \ 1.2
of insulation \\'Q 2.1.1.3
as an interconnection circuit 3.5.2,353
insulation 2.9.3
operating voltage 1.4.8
reed switch in 2.8.7.3

similar to an SELV CIRCUIT 2.2.2 (notes 1 and 2)

e.m.c. see electrical filters

enamel, solvent-based
as FUNCTIONAL INSULATION
as insulation for safety

2.1.1.1 (note 1)
2.10.5.12,2.10.5.13, 2.10.11

2.10.5.3, 5.1.5 (note)
2.10.12,B.2,B.5,5.3.9.2

encapsulated part

enclosed part

ENCLOSURE 1.2.6.1*%,5.3.9.1
bottom 424,425 ,46.1,4.6.2,A.3
definition 1.2.6*

ELECTRICAL ENCLOSURE 1.2.6.4*,2.1.1.1,4.7.3.3,4.7.34
FIRE ENCLOSURE see FIRE ENCLOSURE

flammability 47.3.2,A1,A2
MECHANICAL ENCLOSURE 1.2.6.3,4.2,4.4
mechanical strength 4.2
metallized plastic, in TRANSPORTABLE EQUIPMENT 4.6.4

see also air gap behind conductive ENCLOSURE,
DECORATIVE PART, water ingress and opening in an
ENCLOSURE

endurance testing

capacitors 1.5.8 (note 1)

SAFETY INTERLOCK switch 2.8.5,2.8.7.3
thermal control Annex K
energy hazard 0.2.2,5.3.9.1
AC MAINS SUPPLY 2.1.1.7
DC MAINS SUPPLY 2.1.1.7,21.1.8
disconnection 3.4.10
in
ENCLOSURE 4.2.1,4.6.1 (note 1)
FIRE ENCLOSURE 4.7.21
OPERATOR ACCESS AREA 2.1.1,21.1.5,21.1.8
RESTRICTED ACCESS LOCATION 21.3
SERVICE ACCESS AREA 21.2
multiple sources 1.7.9
reduced by a SAFETY INTERLOCK 2.8.2

ENERGY LEVEL, HAZARDOUS
see energy hazard and HAZARDOUS ENERGY LEVEL

environment of equipment
manufacturing R.1,R.2
special 1.1.2
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to be taken into account in design 2.6.5.6,2.9.1
see also corrosion, humidity, pollution degree, and
temperature
equipment ((\
electrical ratings (definitions) GO 1.2.1*
not operational after a test 66 * 1.4.1
EQUIPMENT FOR BUILDIN@)Q'] 2.3.5%,2.1.1.1,4.25,45.2
equwalent leyey g6 1.3.4

equ@ rials permitted 1.35
Ient sources of power 1.2.8.1,14.5

(equipment under test)
examples given in this standard, others not excluded 1.3.8

explosion
EXPLOSION LIMIT
external to the equipment

1.2.12.15%,4.3.12

batteries 4.3.8 (note 3)
(implosion) of cathode ray tube 0.25,4.2.8
of battery 1.7.13,4.3.8
of high pressure lamp 0.25,4.29

see also transients

external to the equipment
batteries, explosion
disconnect devices
overcurrent protective devices

4.3.8 (note 3)
1.7.2.2,3.4.3,346,347
2.6.3.3,2.6.34,2.71,
2.7.4,210.3.2,34.7,CA1
protection for high overvoltage categories 2.10.3.2

see also building installation, disconnection, and
overcurrent protective devices

F
failure see fault or failure

fault or failure 1.3.2,5.31

component 0.1,0.2.1,0.2.3,2.2.3,5.3.7

in a battery circuit 4.3.8

1.28.9,24.1,243
1.2.8.8,2.2.1,2.24

in a LIMITED CURRENT CIRCUIT
in an SELV CIRCUIT

in a TNV CIRCUIT 1.2.8.11,2.3
consequences 1.3.1,2.9.3
consequential 0.1,0.2.1,1.4.14,5.3.5
earth fault protection 2.7,4.3.7
earthed equipment 2.6.1
ENCLOSURE 425,47

metallized ENCLOSURE 46.4
equipment not operational, evident to an OPERATOR ~ 5.3.5
mechanical 5.3.5
motor capacitor B.8
moving part 421
not covered in subclause 5.3 2.7.2
power distribution system 1.2.13.8 (note 2)
protective earthing connection 51
ringing signal circuit M.2, M.3
SAFETY INTERLOCK system 2.8.4
screwed connection 4.3.4

simulated fault condition or abnormal condition
1.4.14,2.3.2.2,2.3.2.3,2.3.2.4,2.3.4,
25¢c),2.74,2.84,438,5.1.5,535,5.3.7

single fault 0.2.1,1.4.14

see also abnormal condition



fault current
in protective earthing conductor

FCC Rule, Part 68
FEP (fluoro ethylene propylene)

2.7

2.6.1 (note), 2.6.3
M.3 (note), Bib
47.22,4733,47.34

filter, air, flammability 4.7.35

filter, electrical see electrical filter and capacitors in filters

FIRE ENCLOSURE 1.2.6.2*
air filter in 4.7.3.5
construction 46.2,46.3,4.71,4.7.2, A1, A2
material 4.7.3.2
not required 1.4.11 (note), 4.7.2.2
required 4.

screen may be part of FIRE ENCLOSURE

see also ENCLOSURE and opening in @
fire hazard ?
n

1.3.2,4.7,
nex P (IEC 60695)
caused by
battery 4.3.8
breakdown of FUNCTIONAL INSULATION
1.2.9.1 (note), 5.3.4, 5.3.9
flammable liquid 4.3.10,4.3.12
heating element 437
overload 5.31
water ingress Annex T
see also flammability
fixed wiring  see building installation
fixing (securing) of
equipment 1.2.34,1.23.5
units, fixed together 4.1
parts
adhesive 4.6.5
conductors see wiring terminals
controls 43.2
cord guard 3.2.8
insulation 3.1.5
inlet bushing 3.2.7
minor part 434
terminal hardware 3.3.6
two fixings not loose at the same time  3.1.9, 4.3.4, C.2

wiring 21.1.3,21.14,3.1.3,2.94 a)
flammability 0.2.3,0.2.4,1.2.12*, 4.7
better class permitted 1.3.5
exemption from flammability requirement  4.7.3.3,4.7.3.4
of fluids 4.3.10,4.3.12
ranking (one class better than another)
1.2.12.1 (notes and Table 1B), 1.3.5
summary of flammability requirements Table 4E
tests Annex A,

Annex P (IEC 60695 series, ISO 9772, ISO 9773)

FLAMMABILITY CLASSES

1.2.12.1%,1.3.5, Table 4E

equivalence of V-series and VTM-series 4.7.3.1

5VA 1.2.12.1 (notes 2 and 5), 1.2.12.5*
Note - 5VA CLASS is not required in this standard

5VB 1.2.12.1 (notes 2 and 5), 1.2.12.6*

application 4.7.3.2

HB40 1.2.12.1 (notes 2 and 5), 1.2.12.10*

application 47.2.2,4733,47.34,4735

glow-wire test acceptable

4.7.3.1
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HB75 1.2.12.1 (notes 2 and 5), 1.2.12.11*
application 4722,4733,47.3.4,47.3.5

glow-wire test acceptable 4.7.3.1

HBF (foamed material) 1.2.12.1 (not \2 12.9*
application 4.7.2.2,4.7, 3 ,4.7.3.5
glow-wire test acceptable 4.7.3.1

HF-1 (foamed material) g@\ (note 1), 1.2.12.7*

application 4.6.2

HF-2 (foamed ma ela‘\) 1.2.12.1 (note 1), 1.2.12.8*
appllcatlon 4.7.3.4,4.7.3.5,4.7.3.6
W(\ 1.2.12.1 (notes 2 and 4), 1.2.12.2*
G ote - V-0 CLASS is not required in this standard
1.2.12.1 (notes 2 and 4), 1.2.12.3*
4.6.2,4721,47.22,47.31,4.7.3.2,
4.7.3.3,47.34,47.35,534
V-2 1.2.12.1 (notes 2 and 4), 1.2.12.4*
application 47.3.3,4.7.3.4,47.3.5,47.3.6
VTM-0 1.2.12.1 (note 3), 1.2.12.12*
equivalent to V-0 1.2.12.1 (note 4), 4.7.3.1

Note - VTM-0 and V-0 CLASSES are not required in this

* V-1
application

standard
VTM-1 1.2.12.1 (note 3), 1.2.12.13*
equivalent to V-1 1.2.12.1 (note 4), 4.7.3.1
VTM-2 1.2.12.1 (note 3), 1.2.12.14*
equivalent to V-2 1.2.12.1 (note 4), 4.7.3.1
flat panel display 425
floating parts and windings
see unearthed parts and windings
foil (conductive)
in definitions 1.2.7.5,1.2.10.3
in test
mandrel test Annex AA

on a non-conductive surface
2.10.3.1,2.10.4.3,2.10.11,5.1.4,5.2.2,6.2.2,G.6
on wire 3.14
metallized plastic 4.6.4.3 (note)

frequency

higher than 50/60 Hz 0.2.6,1.4.7,5.1.6, 5.2.2 (note 5)

in a LIMITED CURRENT CIRCUIT 24.2
in a TNV CIRCUIT 2.3.1b),6.2.21
of electric strength test voltage 522,R1,R2

of ringing signal
of supply
during a test
of WORKING VOLTAGE

see also RATED FREQUENCY
and RATED FREQUENCY RANGE

1.2.13.9%,2.6.2,2.6.3,5.1.5,5.1.8.1

1.2.9.1%,5.3.4
21.1.1,293,2.10.1.7
see bridging of insulation
2.10.3, 2.10.4, Annex F
2.10.6, Annex F (Figure F.11)

M.2 (note), M.3.1.1

F1.7.1.1, 3.2.2, 3.4.11
1.4.4,1.4.6
2.9.1,2.10.1.1

FUNCTIONAL EARTHING

FUNCTIONAL INSULATION
application
bridging
dimensions

coated printed board

distance through insulation, no requirement 2.10.5.2
2.10.5.6, 2.10.5.11

electric strength 5.2,5.3.4b)
failure simulated 1.4.14,5.3.4¢)
integrity after a test 5.34
no protection against electric shock 1.2.9.1 (note)
smaller spacing permitted 2.10.1.3,5.3.4
WORKING VOLTAGE 2.10.2

Note - the term FUNCTIONAL INSULATION has
replaced the term OPERATIONAL INSULATION
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fuse
as disconnect device for DC MAINS SUPPLY 34.2
current rating 1.7.6, 2.7.3 (note), 6.3 (note),
Bib (IEC 60127, IEC 60269-2-1)

high breaking capacity 2.7.3 (note)
marking 1.7.6
operating during motor test B.2
protecting a capacitor 5.3.8
protecting a limited power source 25
protecting telecommunication wiring 6.3 (notes 1 and 4)
warning to SERVICE PERSON 2.7.6

see also overcurrent and earth fault protection

fuseholder

G

gap see airgap Q \\
1.1)

2.1.1.1b), 2.1.1.1 ¢), 4.7.3.2 (note)

flammable 121215 4.3.10
inert, in a sealed unit 4.7.3.3,47.34
produced by equipment 4.3.10
under pressure 4.3.11

gas discharge tube (GDT) see surge suppressor (1

gas flame for flammability testing A14,A24
gel dielectric 2.10.5.1
gel electrolyte 4.3.8
glass
cloth, prepreg 2.10.6.4 (Table 2R/note 1)
flammability, no test 4.7
platen, no impact test 425

touch temperature 4.5.4 (Table 4C)

see also ceramic and glass insulation

glow-wire test Annex P (IEC 60695-2-1/1)
acceptable for HB40, HB75 and HBF 4.7.3.1

grease see oil and grease
green-and-yellow see colours

grips see handles and levers

ground, grounding, see earth, earthing

guard, guarding, against hazards
0.25,2.1.1.1,21.2,2.1.3,2.8.3,3.3.8,3.4.4,3.4.10,4.41

see also cord guard

H

hand, human see body, human

HAND-HELD EQUIPMENT 0.1,1.2.3.2*,3.2.8,3.2.9

maximum RATED VOLTAGE 250 V 1.6.3
mechanical strength 4.2.6
power supply cord 3.2.51
TOUCH CURRENT 5.1.6 (Table 5A)
handles and levers 4.3.2
conductive 211.6
no mechanical strength test 421
part of BODY 1.2.7.5
shaft of 21.1.6

temperature 4.5.4 (Table 4C)

hazard Clause 0

IC current limiter
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access using a TOOL 1.7.2.5
acoustic 0.2.6
basis of design 1,1.3.2
energy see energy hazard \
fire  see fire hazard ((\
information to the USER GO 1.7.2
mechanical  see mechanlcal
4.21,539.2
0.1,1.2.13.5

none after mechanical str
SERVICE PERSON awara@}
HAZARDOUS EN

deter i fa essibility
tion of existence

see also energy hazard

1.2.6.4, 1.2.8.10*
2.1.1.8,2.1.1.5 b)
2.1.1.5¢), d), and e)

HAZARDOUS VOLTAGE 0.2.1,1.2.8.6*
multiple sources see multiple power sources

not to be accessible 2111

after mechanical strength test 421,5.3.9.2

at an appliance inlet 3.24

at a connector 3.1.9,3.22

in an OPERATOR ACCESS AREA 2.1

in @ RESTRICTED ACCESS LOCATION 2.1.3

in a SERVICE ACCESS AREA 2.1.2

on a thermoplastic part 455

protection by earthing 26.1,294¢€),6.1.1,7.2

separation from 294

ELV CIRCUIT 1.2.8.7

FUNCTIONAL EARTHING circuit 2.6.2

SELV CIRCUIT 212,223,224

TNV CIRCUIT 212,233,234

warning notice 1.7.9,2.7.6

heat
ceramic printed board curing temperature
2.10.6.4 (Table 2R)

hazard 0.2.4
shock test on winding wire U.2.4¢
sink 454,B.2
see also fire hazard
heating 4.5
maximum, during a transformer test Annex X
heating element 4.3.7
hiccup mode 2.2.3
high voltage component 4.7.3.6
hot flaming oil test 46.2, A3
hot wire ignitability test (IEC 60695-2-20) 4.7.3.2
human body see body, human
humidity 291
additional requirements if humidity is high 11.2

1.5.6,1.5.7.2,2.9.2,
2.10.8.3, 2.10.10, 2.10.11
relative (r.h.) during atest 4.2.7 (note),4.6.5,F2U.2.1¢4, Y .1

hygroscopic material, not to be used as insulation 2.9.1

conditioning (treatment)

ICRP 60 Annex H (note 1), Bib

IEC 60065 1.1.1 (note 3), 2.1.1.9,4.2.8,4.5.1, 4.7.3.6,
5.3.6, N.2, Annex P

IEC 60068-2-78 1.5.7.2, Annex P

Annex CC



IEC 60127-1

IEC 60227-1, IEC 60227-2

IEC 60073 1.7.8.2, Annex P
IEC 60083 1.7.5,21.1.1,2.10.3.1, 2.10.4.3, 4.3.5,
G.6, Annex P

IEC 60085 4.5.3 (Table 4B/Footnote c), 5.3.9.1
(Table 5D), B.3 (Table B.1), B.4 (Table B.2),

C.1 (Table C.1), Annex P, F2U.2.4 ¢] (Table U.2)

IEC 60112 2.10.4.2, Annex P
IEC 60127 2.7.3 (note), Bib

text deleted

IEC 60245 3.2.51 I\4 R

IEC 60269-2-1 ﬁo\e ), Bib
.

IEC 60309 1.25.2,211.1, 2. ‘,\2 0.4.3,3.24,

G.6, Annex P

IEC 60317 series 2.10.5.13, Annex P

IEC 60317-43 F2U.2.3¢d (Table U.1), Annex P
IEC 60320 2.1.1.1,2.10.3.1,2.104.3,3.2.4,
3.2.5.1 (Table 3B/Footnote b, c,
and note1), 4.3.5, G.6, Annex P
IEC 60364-1 Annex P, V.1
IEC 60364-4-41 Annex P, V.1

IEC 60364-7-707
IEC 60384-14
IEC 60410

5.1.7.1 (note), Bib
1.5.6, 1.5.8, Annex P
R.1, R.2, Bib

4.5.4 (Table 4C/Footnotes a and c), Annex P

IEC 60529 Annex T, Bib
IEC 60664-1 1.5.9.2 (note 1), 2.10.1 (note), 2.10.3.1,
5.2.2 (note 2), Clause 6 (note 4),

7.1 (note 4), G.6, Annex P, Annex Z

IEC 60664-4 2.10.1.1 (note), Bib
IEC 60695-2-2 4.6.2,4.7.3.6, A.2.7, Annex P

IEC 60695-2-11
IEC 60695-2-20

4.7.3.1, Annex P
4.7.3.2, Annex P

CC.3

3.2.5.1, Annex P
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- 301 - IEC 60950-1:2005+A2:2013 (E)

IEC 60825-12 4.3.13.5.1, Annex P
IEC 60851-3 Annex P, U.2.2
IEC 60851-5 Annex P,[2U.2.2.1.1, U.2.2.12, U2.2, .v.z.z.z
IEC 60851-6 @)’& U246
IEC 60885-1 66 ‘G 3.1.4, Annex P
IEC 60896-21 \)Q 4.3.8, Bib
IEC 60906-1 ga 2.1.1.1,2.10.3.1,2.10.4.3, G.6
IEC 609%-\6-’ 2.1.1.1,2.10.3.1,2.10.4.3, G.6

| “ Bib
|§ 60947-1 3.4.2, Annex P
IEC 60950, part 21 Foreword

IEC 60990 5.1.2.1 (note), 5.1.3, 5.1.4 (note 2), D.1, Annex P

IEC 60998-1 Table 3E
IEC 60999-1 Table 3E
IEC 60999-2 Table 3E &4
IEC 61032 2.1.1.1 (Figure 2A/note 3 and Figure 2B/note),

Bib
IEC 61051-2 Annex P, Annex Q
IEC 61058-1 2.8.7, Annex P
IEC 61140 1.2.8.8 (note 2), Bib
IEC 61558-1 Annex AA, Bib
IEC 61643-21 1.5.9.1 (note 2), Bib

IEC 61643-311
IEC 61643-321
IEC 61643-331

1.5.9.1 (note 2), Bib
1.5.9.1 (note 2), Bib
1.5.9.1 (note 2), Bib

IEC 60417 1.7.1.2,1.7.1.3,1.7.71,1.7.8.3,2.6.2,2.6.5.1,2.7.6,&d

IEC 61965 4.2.8 (note), Bib
IEC 62133 4.3.8

IEC 62368-1 1.5.1
IEC 62471 4.3.13.5.2, Annex P

IEC Guide 112 1.1.1 (note 3), Bib

IEV (International Electrotechnical Vocabulary)
2.10.6.4 (Table 2R/note 2), Bib

0.2.3,0.2.4,43.12,4.6.4,4.7,B.6.3,B.7.3
see also FIRE ENCLOSURE

ignition

IEC 60695-10-2

IEC 60695-10-3

IEC 60695-11-3
IEC 60695-11-4

4.5.5, Annex P

4.2.7, Annex P &l

A.1.4, Annex P
A.2.4, Annex P

impact test 4.2.1,4.2.5,4.3.13.3 (Table 4A)
implosion of cathode ray tube 0.25,4.2.8

impulse test 2.10.3.9,6.2.21,6.2.2.2,6.2.2.3,7.4.3,

G.5, R.2 (Table R.2/Footnote b), Annex S

IEC 60695-11-10 1.2121,1.212.2,1.2.12.3, 1.2.12.4, Annex N

1.2.12.10, 1.2.12.11, Annex P

test generators

indicator, indicating devices

IEC 60695-11-20 1.2.12.1,1.2.12.5,1.2.12.6, Annex P colour 1.7.8.2, Annex P (IEC 60073, ISO 3864)
. exempt from mechanical strength requirement 421
IEC 60728-11 7.1 (note 5), Bib lamp exempt from flammability requirements
IEC 60730-1 2.5, Annex P 4.7.33,4734
marking 1.7.8
IEC 60747-5 2.10.5.4, Annex P
IEC 60747-5-1 2.10.5.4, Annex P information technology equipment
IEC 60747-5-2 2.10.5.4, Annex P connection 1.2.11.6
to a CABLE DISTRIBUTION SYSTEM Clause 7
IEC 60747-5-3 2.10.5.4, Annex P to @ TELECOMMUNICATION NETWORK Clause 6, W.2
IEC 60825-1 431351, Annex P examples in Scope of this standard 1.1.1
IEC 60825-2 4.3.13.5.1, Annex P informative reference Bib

ingress of water see water ingress

IEC 60825-9 4.3.13.4, Annex P
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ink 4.3.12
ink tube 4.7.3.3,4.7.3.4
inlet bushing, power cord 3.2.7

installation, building  see building installation

installation category see overvoltage category

Note - the term overvoltage category has
replaced the term installation category

installation instructions
disconnect device 1.7.2.2,3.4.3,34.6,3.4.7,3.4.9
orientation 1.3.6
ozone emission 1.7.2.6
physical 4.1,4.2.10, Anne
PLUGGABLE EQUIPMENT ﬁ

. \3.
RESTRICTED ACCESS LOCATION \ 1.7.14
wiring \S_Q *

earthing 1.5.9.4,23.23,8A%2,3.3.7,51.8.2,

6.1.1,6.1.2.2,7.2,7.41

power 1.724,1.772,271,G.2.1
telecommunication 6.3
instructions 0.1,1.7.2,2.6.5.6

language 1.7.2.1 (note 3)

removal of all power 3.4.10,3.4.11
see also installation instructions, operating
instructions and servicing instructions

insulation (electrical) 0.2.1,1.2.9%*, 2.9

application 2.9.1,29.3
BASIC  see BASIC INSULATION

better grade may be necessary 293
better grade permitted 1.3.5
bridging see bridging of insulation

classification 4.5.3 (Table 4B)

colour see colours
compliance checked by inspection of relevant data 1.4.15

dimensions 2.10
DOUBLE see DOUBLE INSULATION
fault, simulated 1.4.14

for more than one requirement
FUNCTIONAL ~ see FUNCTIONAL INSULATION
operational see FUNCTIONAL INSULATION
printed board see printed board
REINFORCED see REINFORCED INSULATION
separate testing see separate testing
solid  see solid insulation

see also distance through insulation
SUPPLEMENTARY ~ see SUPPLEMENTARY INSULATION
with varying dimensions 2.10.1.5,5.2.2

integrity of protective earthing and bonding 2.6.5

Clause 6 (note 3)

INTERCONNECTING CABLE
1.2.11.6%,1.5.5, 3.1.1, 3.5.1 (note 2), 3.5.4 (note)
part of a PRIMARY CIRCUIT 1.2.8.4 (note)
part of a SECONDARY CIRCUIT 1.2.8.5 (note)
part of a TNV CIRCUIT 1.2.8.11 (note 2)

1.1.1,1.7.2.1 (note 1),
2.6.5.1,3.4.10,3.5,51.2.1, W.2

interconnection of equipment

see also connections

interleaved insulation in wound components
2.10.5.11, 2.10.5.14, Annex U

interlock see SAFETY INTERLOCK

P»1.7.1.1,1.7.2,1.7.4,21.1.1¢1
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211.3,21.1.4,26.2,3.1.1,3.1.3,3.1.4,
3.1.10, 3.3.2, 3.3.6,4.3.9,4.7.3.3,4.7.3.4,C.2
INTERCONNECTING CABLE, treated as internal wiring 1.5.5
conditional

2.10.36@®K and 2L)
permitted in

electric strength test vol 832.2 (Tables 5B and 5C)

internal wiring

interpolation

IEC 60664-1 Table“ 2.10.3.1,G.6
insulation spg<g
| bles 2M, 2N, 2Q) and G.6 (Table G2)
ti rarm ageing 2.10.8.2 (Figure 2J)
itted in

inSulation spacings
. MAINS TRANSIENT VOLTAGE

2.10.3.3 (Tables 2K and 2L)
G.2 (Table G.1/Footnote b)

ionizing radiation 0.2.6, 4.3.13.2, Annex H
ISDN (Integrated Services Digital Network) 1.2.13.8 (note 3)

ISO 178 4.3.13.3 (Table 4A), Annex P
ISO 179 4.3.13.3 (Table 4A), Annex P
ISO 180 4.3.13.3 (Table 4A), Annex P
ISO 261 3.3.3, Annex P
ISO 262 3.3.3, Annex P
ISO 527 4.3.13.3 (Table 4A), Annex P
ISO 2859-1 R.1, R.2, Bib
ISO 3864 21.7.1.3,¢&1 1.7.2.5, 2.7.6, Annex P
ISO 4046 1.2.13.16, Annex P
ISO 4892 Y.3,Y.4, Annex P
ISO 7000 D 1.7.1.1, 1.7.1.3, & Annex P &1
ISO 8256 4.3.13.3 (Table 4A), Annex P
ISO 9772 1.2.12.1,1.2.12.7,1.2.12.8, 1.2.12.9, Annex P

ISO 9773 1.2.121,1.2.12.12,1.2.12.13, 1.2.12.14, Annex P

isolation (from the supply) see disconnection for servicing

IT power distribution system 1.6.1,V.4
heating element 4.3.7 a)
marking of equipment 1.7.24
primary power isolation

single phase 3.4.6 (note)
three phase 3.4.7
protective device 2.7.4 (tables)
TOUCH CURRENT 5.1.3
voltage rating of component 1.5.8

ITE see information technology equipment

ITU-T Recommendation K.11 Clause 6 (note 1), Bib
ITU-T Recommendation K.20 7.1 (note 2), Bib
ITU-T Recommendation K.21 7.1 (note 2), Bib

ITU-T Recommendation K.27 1.2.8.2 (note),
2.10.3.2 b) (note 3), G.2.2 (note), Bib

ITU-T Recommendation K.44 7.1 (note 2), Bib

ITU-T Recommendation K.45 Annex N, Annex P

K

knobs see handles and levers
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L see also AC MAINS SUPPLY, DC MAINS SUPPLY, DIRECT
PLUG-IN EQUIPMENT, PRIMARY CIRCUIT and wiring

label see warning notice terminals \
lamps MAINS SUPPLY g(\ .2.8.3*
high pressure 0.25,4.2.9 see also AC MAINS SUPPLY and DC M NSQ’ LY
left in place during a test 2111
no flammability requirement 4.7.3.3,4.7.3.4

UV type
see also starting pulses

.
MAINS TRANSIENT VOLTAGE 1 @* 4.8, 1.5.6 (Table 1D),
4.3.13.3,4.3.13.4 .@2.10.3.3 (Tables 2K and 2L),
2.10.3.7 (note 2), G.2, G.4.1
category
2.10.3.2 (Table 2J), G.2.1 (Table G.1)

related to 0
vel in SECONDARY CIRCUIT 2.10.3.4

@surement 2.10.3.9,G.1.2,G4,G.5

see also transients

languages for instructions and marking 1.7.2.1 (note 3)

[%) laser radiation (including laser diodes)
0.2.6, 4.3.13.5.1, Annex P (IEC 60825 series

leakage current 1.2.13.12 (note), 1.2.13.1 \/\/
1.5.9.2 (and note 2), 5.1. 7 1b), E\‘ 1 2

see also TOUCH CURRENT

mandrel

for wire testing RU.2.5¢1 U.2.3, U.2.4

test Annex AA
") 1aser diode see laser radiation ]
LED (light emitting diode) 4.3.13.5.2 ¢l markings 0.1,17,21.1.2
additional marking requirements  see 1.7 (note)

legal requirements 1.1.2 (note), Clause 6 (note 2),

durability 1.7.11
3.2.1.2 (note), 7.1 (note 3) graphical symbols 1713
see also country notes identification 1.71.2
power rating 1.7.11
levers  see handles and levers t-marking 4.5.3 (Table 4B)
lightning see transients see also warning notices

limit see EXPLOSIONLIMIT and maximum mass
of equipment
marking and test not on bottom if over 18 kg P 1.7.1.1,
1712,4.24

1.2.3.1

LIMITED CURRENT CIRCUIT
1.2.8.9*,1.56,1.59.2,2.4,2.10.1.7
connection to other equipment 3.5.2,6.2.1
in an OPERATOR ACCESS AREA 1.5.7.2,2.11

25,4721,47.22

movable equipment
parameter for requirements and tests

of steel ball in impact test 425
LIMITER, TEMPERATURE  see TEMPERATURE LIMITER
material group see tracking
liquid .
conductive 1.3.9,4.3.8,4.3.10 materials
container 4.73.4 must be reliable 0.3
under pressure 4.3.11 not covered in this standard 1.34
flammable 0.2.3,0.2.4,4.3.10, 4.3.12, 4.5.3 (Table 4B) use of better materials permitted 1.3.5
parts in contact 4.5.3 (Table 4B) see also insulation and separate testing
loosening  see fixing maximum.,
louvre 4.6.1 amount of flammable liquid 4.3.12
L current to telecommunication wiring 6.3
see also opening in an ENCLOSURE input current 16.2
ionizing radiation  see ionizing radiation
M LIMITED CURRENT CIRCUIT levels 242
. limited power source output 25
mains normal load (mode of operation) 1.2.2.1
as communication transmission medium output load 175

1.1.1, Clause 6 (note 4), 7.1 (note 4) overvoltage, assumed in this standard

not a CABLE DISTRIBUTION SYSTEM 1.2.13.14 Clause 6 (note 1), 7.1 (note 2)
not a TELECOMMUNICATION NETWORK 1.2.13.8
capacitor 15.6 158, 2 ,2 18 see also overvoltage category
frequency IP»1.4.6, L1711 ozone level 1.7.2.6
isolation from see disconnection power from TELECOMMUNICATION NETWORK 15 VA 1.4.11
plug 12.36,321.1,321.2 RATED OPERATING TIME 1.2.2.2
design and selection 2.6.5.4,3.2.2,4.3.5,4.3.6 RATED VOLTAGE
disconnect device 17.22,342,349 250 V for HAND-HELD EQUIPMENT 1.6.3
voltage 145,158,16.4,1.7.1.1,2.10.3.1, &l 600 V in Scope of this standard 1.1.1
G.2.1 (Table G.1) ringing signal level M.2, M.3
adjustment 1.7.4,4.3.3 ripple, see ripple
d.c.1.7.1.1,5.2.2 (Table 5B/part 2/Footnotes a, b, ¢ and d) SELV CIRCUIT voltages
line to neutral normal 3 222
1.7.1.1, 2.10.3.2 (Table 2J), G.2.1 (Table G.1) fault condition 223
temperature 1.4.12,1.4.13,45.3,454

in an OPERATOR ACCESS AREA 4.5.4 (Table 4C)
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of moving part of
conductor 3.1.1 equipment 0.2.5,28.2,31.2,421,4.4
insulation during a test 5.3.9.1 %) fan blade 441,445
materials and components 0.2.4,4.5.3 (Table 4B) SAFETY INTERLOCK system 2. 2.8.5
motor B.3,B.4,B.5,B.7.2,B.8,B.9 [2) shredder mechanism see shr edia
transformer C.1, Annex X é
winding 1.4.13, Annex E multiple power sources 1.7. 9 2.6.4 4.10, 3.4.11,
TNV CIRCUIT voltages e 2 3,5.1.7.1,51.7.2
TNV-1 CIRCUIT 2.3.1a) \)
TNV-2 and TNV-3 CIRCUITS 2.3.1Db) a
TOUCH CURRENT 51.1,5.1.6,5.1.8.1,5.1.8.2
transient voltage see transients natio see country notes and
ultraviolet radiation 4.3.13.4 requwements
measuring instrument, electrical see TELECOMMUNICATION NETWORK
1.4.7,14.9,21.1.7,24.2,5.1, Ange neutral conductor 1.6.4
ter, ligible i d 5AX . ) . . Y
ammeter, negligivle Impedance . x disconnection by disconnect device 3.4.6,34.7
MECHANICAL ENCLOSURE ‘QQ . disconnection by protective device 274,437
see ENCLOSURE and opening in an ¥N{ E earthed and reliably identified 274,346
. fuse in neutral, warning required 2.7.6
mechanical hazard 025,282 4.1 in power distribution system Annex V
mechanical shock marking of terminals 1.7.7.2
affecting CLEARANCE 0.1
affecting a SAFETY INTERLOCK 2.8.3 noise hazard (acoustic) 0.2.6
hanical st th 4.2 Note - there is no requirement in this standard for
mechanica S.reng L ' protection against acoustic noise
after ultraviolet radiation 4.3.13.3 .
cathode ray tube 025 428 nominal AC MAINS SUPPLY voltages 2.1.1.7,2.10.3.2
handles (no test) 4.21 NON-DETACHABLE POWER SUPPLY CORD
hlgh pressure lamp 4.2.9 see power supply cord
in @ SAFETY INTERLOCK 2.8.5,2.8.8
insulating materials 291 NORMAL LOAD condition 1.2.2.1*%,1.6.2,4.5.2, Annex L
no test in a MECHANICAL ENCLOSURE 421 normative references Annex P
screws 3.3.3
mechanical stress, on insulation 2.10.5.12,3.2.7,5.2.2 number changes in this edition of the standard Annex BB
mechanically operated part (o)
in a SAFETY INTERLOCK system 2.8.4,2.8.5
mechanically operated switch in a SAFETY INTERLOCK system oil and grease 4.3.9,4.3.12
287 hot flaming oil test A.3
metal see also liquids
core in printed boqrd . 2.10.6.4,2.10.8.4 opening in an ENCLOSURE 4.6
foil see foil, conductive access 1o
molten 0'5'2'{4-3'8’ 462,4642,53.91 electrical hazard 2.1.1.1,2.1.1.2,2.8.2
screen see screen, conductive mechanical hazard 2.8.2,44.2
metal, no flammability test 4.7 ultraviolet radiation 282,43.13.4
) ) component which fills 4.72.2,473.2
metal oxide varistor 1.5.9.1 (note 1) for power cord 327,328
misuse, foreseeable 0.1,5.3.1 in bottom of an ENCLOSURE 4.6.2
y . o in top and sides of an ENCLOSURE 461
mobility of equipment (definitions) 1.2.3" in TRANSPORTABLE EQUIPMENT 4.6.4
: .~ ; measuring through 2.10.3.1,2.10.4.3
moisture  see humidity and water ingress Annex F (Figure F.12), G.6
motor ventilation, in FIRE ENCLOSURE 4.7.3.3,4.7.3.4,
requirements 4.7.2.2,5.3.2 A11,A15 A21,A25
tests Annex B operating conditions (definitions) 1.2.2¢
motor-generator sets, not in Scope of this standard 1.1.3 operating instructions 1271.1.27.3,1.3.6. 1.4.4,
MOVABLE EQUIPMENT 0.1,1.2.3.1%,1.2.3.2, 1.721,1.7.26,1.7.13,2.1.1.2,3.4.10, 3.4.11,
1.2.3.3,1.2.3.4,4.2.6, 5.1.6 (Table 5A) 4.25,4312,43.13.4,4.3.13.5.1,44.2,46.3,EE2, L.7
FIRE ENCLOSURE 4.7.3.2,A1,A2
power supply cord flexing test 3.2.5.1 OPERATION, CONTINUOUS

see CONTINUOUS OPERATION
movable part of equipment operational insulation FUNCTIONAL INSULATION
14.4,2.1.1.1,2.10.3.1,2.10.4.3, G.6 P see
Note - the term FUNCTIONAL INSULATION has

see also removable part replaced the term operational insulation



OPERATOR see USER, which has the same meaning

OPERATOR ACCESS AREA 0.1,1.2.7.1*, 21
access probes 2.1.1.1
compared with a RESTRICTED ACCESS LOCATION

1.2.7.3 (note), 2.1.3
door in FIRE ENCLOSURE 46.3

power rating marking to be visible 1.7.1.1
TOOL required for access 1.2.7.1,1.7.25
ordinary NON-DETACHABLE POWER SUPPLY CORD 1.2.5.6*

see also power supply cord

orientation (attitude) 0.1,1.3.6,4.1,4.25,4.6.1,4.6.2

overcurrent and earth fault protection
0.2.3,2.7,3.1.1,5.3.1, 6.3, Annex P ITUT
location

not allowed in protective conductor ‘X\ZQ 2 6 5 2
performance }9 /Footnote e)

protection for telecommunication wirin 6.3
protection for transformers 5.3.3, C.1, Annex X
protective device

in limited power source 25
in neutral conductor 2.7.6
minimum number of poles 274
not allowed to operate during test 452
not to be damaged during a test 421
rating to be specified for PLUGGABLE EQUIPMENT ~ 1.7.2.3
unexpected restart 4.4.1

see also circuit-breaker and fuse

overriding a SAFETY INTERLOCK 2.8.6
overheating of telecommunication wiring 6.3
overload
mechanical 5.31
motor 5.3.2, B.4 (Table B.2), B.5, B.6, B.7
test 2.8.7.2,5.3.7,5.3.9.1 (Table 5D)
transformer 5.3.3, C.1, Annex X

see also overcurrent

overvoltage 0.1, Annex P (ITU-T Rec.K.44),
Bib (ITU-T Rec. K.11, K.20, K.21, K.45)
maximum level assumed in this standard

Clause 6 (note 1), 7.1 (note 2)

1.296,14.8

1.2.8.11 (Table 1A), 1.2.8.12,
1.2.8.13,1.2.8.14, 2.2.2 (note 1)
on a TELECOMMUNICATION NETWORK, see

TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE

see also overvoltage category and transients

not considered
on a TNV CIRCUIT

overvoltage category 1.5.6 (Table 1D), 2.10.3.1, 2.10.3.2,
342, G.1.1,G.2.1, Annex Z
categories Il and IV G.1.1,G.21
Note - the term overvoltage category has replaced the term
installation category

ozone 1.7.2.6
P
Part 68, FCC Rule M.3 (note), Bib
passive devices (requiring no power)

not in Scope of this standard 1.1.3

PEAK WORKING VOLTAGE 1.2.9.8*
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Note - PEAK WORKING VOLTAGES are used in numerous
places in the standard to determine minimum clearances,
separation distances and test voltages.

0“\ 1.2.5.4*
discharge of capacitor G 7,2.1.1.8

disconnect device 3.4.3

earthing g@% 56.4.3,6.12.2,7.4.1

PERMANENTLY CONNECTED EQUIPMENT

marking 1.7.72,1.7.7.3
overcurrent prot @ 2.7.1,2.7.3,2.7.6
termlnals 3.2.3,3.3.1,3.3.7

K\D 5.1.1,5.1.7.1
p&r n to connect to a TELECOMMUNICATION NETWORK
s see legal requirements

person, network service see SERVICE PERSON
PERSON, SERVICE ~ see SERVICE PERSON
plating, protective earthing component 2.6.5.6

PLUGGABLE EQUIPMENT 1.2.5.3%,4.3.7
current rating of protective device to be specified 1.7.2.3

discharging filter capacitor 211.7,21.1.8
earthing 2323
isolation 342,346

PLUGGABLE EQUIPMENT TYPE A 1.2.5.1*,1.2.5.3, 2.6.3.3,
2.6.4.3,2.7.3,2.10.3.1, 5.1.6 (Table 5A),
5171,518.2,74.1,G.6
PLUGGABLE EQUIPMENT TYPE B 1.2.5.2%,1.2.5.3, 1.5.9.4,
1.7.2.3,2.6.3.3,2.6.4.3,2.7.1,2.7.3,
51.1,517,51.7.1,6.1.2.2,7.4.1

plugs see connectors and mains

pollution (degree) 0.1,2.9.1,2.10.1.2,,
2.10.3.3 (tables), 2.10.4 (Table 2N), 2.10.5.5,
Annex F (Table F.1), Annex G (Table G.2)

pollution degree 1 applies 2.10.1.2,
2.10.3.3 (Table 2K/Footnote b and Table 2L/Footnote b),
2.10.3.4 (Table 2M/Footnote b, 2.10.4.3 (Table 2N/

Footnote a), 2.10.5.5 b), 2.10.10, 2.10.12, G.6

(Table G.2/Footnote b)

4722,47.33,4734
4722,4733,473.4

positive temperature coefficient (PTC) device
2.5, Annex P (IEC 60730-1)

polychloroprene (synthetic rubber)

polyimide insulating material

powder 4.3.10
container 4734
power
apparent 2.5 (tables)
connection to equipment 1.6, 3.2
from a TELECOMMUNICATION NETWORK 15VA 1.4.11
limited see limited power source
no power required, excluded from Scope of this standard
1.1.3

outlet on equipment see socket-outlet on equipment
rating, marking
sources for equipment

any, included in Scope 1.11
multiple see multiple power sources
supplied to telecommunication wiring 6.3

power distribution system, a.c. 1.2.8.1, 1.2.8.3, 1.6.1, Annex V
single phase, three wire V.2 (Figure V.4)

see also |IT power distribution system, TN power
distribution system and TT power distribution system

1.711,1.7.4
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1.2.8.2,1.2.8.3

3.21.1,3.21.2,3.2.5.1, 3.2.5.2
1.2.5.5%,2.6.4.2,3.2

power distribution system, d.c.

power supply cord
DETACHABLE POWER SUPPLY CORD

inside the equipment 3.14
marking of wiring terminals 1.7.7
NON-DETACHABLE POWER SUPPLY CORD 1.2.5.6%,2.6.4.3,

2.10.3.1,2.10.4.3,3.2, 3.3, 4.5.3 (Table 4B), G.6

PROTECTIVE EARTHING CONDUCTOR 2.6.3.2,3.2.6
colour of insulation 2.6.3.5
voltage drop not measured 1.4.9,2.6.34

screened 3.2.5.1

pre-preg 2.10.5.5, 2.10.6.4 (Table 2R)

meaning of "pre-preg" 2.10.6.4 (Table 2R/note 2)

preselection of materials see separate testing \

PRIMARY CIRCUIT 3 \ 2.8.5
capacitors in 0 7 2.1.1.8
CLEARANCE in O 3 Annex G

faults in components in 5.3.7
filter in 0.2.1, 5.1
internal wiring 3.11
marking of switch 1.7.8
marking of terminals 1.7.7
protection 2.7
SAFETY INTERLOCK switch, contact gap 2.8.7.1,2.8.7.4
surge suppressor must be a VDR 1.5.9.1, Annex Q
transients 2.10.3.6
WORKING VOLTAGE in 2.10.2.1

see also mains

primary power
see AC MAINS SUPPLY, DC MAINS SUPPLY and PRIMARY CIRCUIT

principles of safety Clause 0
printed boards 2.10.6
clearance and creepage distance, uncoated 2.10.6.1
coated 2.10.6.2
distance through insulation 2.10.5.2
metal core 2.10.6.4, 2.10.8.4
multi-layer 2.10.6.3
quality control R.1
printed wiring, colour of flexible 2.6.3.5

see also printed boards

proof tracking index (PTI)  see tracking

protection
against electric shock and energy hazards
2.1, Clause 6, Clause 7
against ingress of water see water ingress
against moving parts of equipment
see moving parts of equipment

against overcurrent and earth faults 27
backup protection 2.7.3
provided by building installation 271,273

in an OPERATOR ACCESS AREA 211

in a RESTRICTED ACCESS LOCATION 213

in a SERVICE ACCESS AREA 21.2

of a cable system equipment USER 6.2,7.2,7.3

of a service person  see service person

of a telecommunication equipment USER 6.1,6.2

of telecommunication wiring 6.3

PROTECTIVE BONDING CONDUCTOR 1.2.13.11%,2.6.3

colour of insulation 2.6.35

components not allowed in 2.6.5.2
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functional earthing 26.2
integrity to be assured 2.6.5
resistance 26.34
separation from PROTECTIVE EARTHING CONDUCT 2643
size 2.6. 3.3 le 3B)
terminals . 6.4.2,3.3.5

PROTECTIVE CONDUCTOR CURRE Q
1.2.13.13% 6.1.1, é Q a), Annex P (IEC 60990)
protective coverlng‘ during a test 5.31

PROTECTH T RATING 1.2.13.17%,2.6.3.3,2.6.3.4
prit device
. see overcurrent and earth fault protection

protective earthing and bonding 2.6

PROTECTIVE EARTHING CONDUCTOR 1.2.13.10%,2.6.3
colour of insulation 2.6.35
components not allowed in 2.6.5.2
in power supply cord 3.25.1,3.2.6

integrity to be assured
23.2.3,2.6.5,5.1.7.1,5.1.8.24a),6.1.1,6.1.2.2, 7.2

resistance 26.34

separation from PROTECTIVE BONDING CONDUCTOR 2643

size 2.6.3.2, 3.2.5 (Table 3B)
terminal 17.71,23.2.3,26.4.2,3.35
tests, not included 51.23
voltage drop not measured 149, 26.34

see also PLUGGABLE EQUIPMENT TYPE B

PTC see positive temperature coefficient device

PTFE (polytetrafluoro ethylene) 47.22,4733,47.34

PTI (proof tracking index) see tracking

PVC (polyvinyl chloride) 3.2.5.1,4.5.3 (Table 4B),
4.7.2.2,4.7.3.3,4.7.3.4, Annex P % (IEC 60227-1,
IEC 60227-2)

Q

quality control 2.10.3.3 (Table 2K), 2.10.3.4

(Table 2M), 2.10.6.2, 2.10.7, G.6 (Table G.2)

quality control programme Annex R
R
rack-mounted equipment 4.2.1, Annex DD

radiation 4.3.13
hazards 0.2.6
ionizing  see ionizing radiation
laser see laser radiation
ultraviolet see ultraviolet radiation

range
current marking 1.7.1.1
frequency see RATED FREQUENCY RANGE
of conductor size 3.34,3.35
voltage see RATED VOLTAGE RANGE

RATED CURRENT (of equipment) 1.2.1.3%
input current not to exceed 1.6.2

marking 1.7.1.1

power supply cord current carrying capacity

2.6.3.2,3.2.51
F)1.7.1.1

F1.7.1.1
3.2.3,3.34,335

rated current of overcurrent protective device

purpose of marking
range
terminal sizes
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see fuse and overcurrent and earth fault protection 1.712,21.2,3.2.7,3.4.2,46.3
1.2.1.4%*,1.4.6,1.7.1.1
P»1.2.1.5% 1.4.6,1.7.1.1

1.22.1,1.22.2%,1223,1.7.3,5.3.8

removable part

RATED FREQUENCY REQUIRED WITHSTAND VOLTAGE

1.2.9.9%,157,294,522,G ?4G6
RATED FREQUENCY RANGE
requirements of this standard,

RATED OPERATING TIME

RATED RESTING TIME 1.2.21,1.2.2.3%,1.7.3,5.3.8

RATED VOLTAGE of equipment 1.2.1.1%
IT power distribution system 1.5.8, V.4 (Figure V.7)
marking and instructions
maximum value

250 V for HAND-HELD EQUIPMENT

600 V in Scope of this standard
tolerance
used for test

when determining WORKING VOLTAGE ‘\%'@ ¥7f) and g)
ing i 1.6.2

when measuring input current

1.6.3
1.11
1

1.3.3,1.4.5,1.6.2, 5136

RATED VOLTAGE RANGE of equipment 1.2.1.2*

marking 1.7.11

used for test 1.3.3,1.4.5,16.2,5.1.3,6.1.2.1, B.2,
G.4, Annex K

when determining WORKING VOLTAGE 2.10.2.1f) and g)

when measuring input current 1.6.2
rated voltage of components 1.6.4
capacitor 1.5.6,1.5.8
fuse 1.7.6
motor, used for test B.6, B.10
surge suppressor 6.1.2.1

redundant power supply see multiple power sources

reed switch, reliability test 2.8.7.3
REINFORCED INSULATION 0.2.1,1.2.9.5*
application 293
in

CABLE DISTRIBUTION SYSTEM 7.1 (note 4)
FUNCTIONAL EARTHING circuit 2.6.2

internal wiring 2114

manual control 2.1.1.6

printed board 2.10.6.4, Annex F (Figure F.11)

SELV CIRCUIT 2.2.4,2.9.4 a) and b)
TELECOMMUNICATION NETWORK Clause 6 (note 4)
TNV CIRCUIT 2.3.3,2.3.4,2.9.4 a) and b)

wound component 2.10.5.11, Annex U

bridging see bridging of insulation

dimensions 2.10.3, 2.10.4, 2.10.5, Annex F, G.6, R.2
electric strength 5.2
integrity
after a test 421,534,53.7,53.9.2
in service 3.1.6,4.34,C.2
protective device not needed 274
WORKING VOLTAGE 2.10.2
relative humidity  see humidity
relays 1.5.1 (notes 2 and 3)
in a FIRE ENCLOSURE 4.7.21

in @ SAFETY INTERLOCK switch or relay, contact gap  2.8.7.1
in @ SAFETY INTERLOCK system 2.8.5 (note), 2.8.7
motor starting B.5

reliability see endurance testing

remote power feeding (of telecommunication equipment)
Foreword

see also part 21 of this standard, IEC 60950-21

™1.7.11,1.7.4 &l

applicable only if safety is involve% GO 1.3.1

resistance, protective conducgi 26.34
resistance to fire 3%1};1
resistor, t?\ ’g 157

b glng see bridging of insulation

* faults in 1.4.14,53.7

RESTRICTED ACCESS LOCATION 0.1,1.2.7.3*,21.3
bottoms of FIRE ENCLOSURES 4.6.2
compared with an OPERATOR ACCESS AREA

1.2.7.3 (note), 2.1.3

installation instructions 1.7.14,51.7
marking if DC MAINS SUPPLY 21.1.8
maximum temperature, exception for heat sink 454
mechanical hazard in 443
r.fi. (radio frequency interference)
see electrical filter
ringing signal see telephone ringing signal
ripple in DC VOLTAGE
definition 1.2.13.4*

in a limited power source
2.5 (Table 2B/Footnote a and Table 2C/Footnote a)
in PEAK WORKING VOLTAGE 1.2.9.8,2.10.2.3

r.m.s. value implied unless otherwise specified 1.2
1.2.9.7%,1.5.6 (Table 1C),

2.10.2.2, 2.10.4.1, 2.10.4.3 (Table 2N)

Note - RMS WORKING VOLTAGES are used in numerous
places in the standard to determine minimum CLEARANCES,
separation distances and test voltages

RMS WORKING VOLTAGE

ROUTINE TEST 1.2.13.3*
coated printed board
2.10.6.2, 2.10.6.4 (Table 2R), R.1 (Table R.1)
electric strength test voltage and duration 5.2.2
reduced CLEARANCE requiring ROUTINE TESTS
2.10.3.3 (Table 2K), 2.10.3.4, (Table 2M),

2.10.7, G.6 (Table G.2), R.2 (Table R.2)

semiconductor devices 2.10.54
solvent-based enamel 2.10.5.13
winding wire F2U.3.2¢

2.10.5.11
2113,21.1.4,294a),3.1.3

wound component

routing of wiring

rubber
as cable insulation Annex P (IEC 60245)
as insulation 3.1.9,3.2.51,4.5.3 (Table 4B)
natural, not to be used as insulation 2.9.1
parts 4.5.3 (Table 4B)
polychloroprene (synthetic rubber) 4.7.2.2,4.7.3.3,4.7.3.4
roller 4.7.3.3,47.34

touch temperature limits 4.5.4 (Table 4C)

running overload tests
a.c. motor B.4
d.c. motor B.6
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SAFETY INTERLOCK 1.27.6%,21.1.1,2.8,4.3.13.4,44.2
not damaged during a mechanical strength test 421

samples for test
components 1.5.2
equipment 1.2.13.1,1.2.13.2,1.2.13.3,1.4.3
flammability A1.1,A21,A31

SAMPLING TEST

scope of this standard 1.1
screens
bottom of FIRE ENCLOSURE 46.2,4.7.3.

conductive 2.9.3(
coaxial cable . l

earthed 0. 141361 e),
2.10.3° 2,G.4.1b)
for an SELV CIRCUIT 2.2.4,29.4d)

for a TNV CIRCUIT 2.3.4,29.44d)

for a FUNCTIONAL EARTHING circuit 2.6.2

in a power supply cord 3.25.1,3.2.6
unearthed 521
mechanical 421,46.2,46.4,4.7.3.5
secured with adhesive 4.6.5

screws, screw connections Annex P (ISO 261, ISO 262)
for electrical contact 3.1.6,3.1.8,3.1.9
for protective earthing continuity 2.6.1,26.4.2,2.6.4.3,

2.6.5.7,3.3.1,3.3.3,3.3.5,3.3.6,3.3.8

for securing a part 434

into, or made of, insulating material 3.1.7,3.26,C.2
no marking on 1.7.71,1.7.7.2,1.7.7.3
self-tapping and spaced thread 2.6.5.7,3.1.8

terminals 1.2.54,264.2,26.4.3,3.1.9,3.3.1,3.33

3.3.5,3.3.6,3.3.8

sealed, sealing

components 47.3.3,47.34
compound 21.1.1 (note 1),4.3.2,45.2
kit (against moisture) Annex T
layers of insulation tape on winding wire 2.10.5.12, UA1
liquid reservoir 4.3.12

SECONDARY CIRCUIT
1.2.8.2,1.2.8.5%,1.2.8.7,1.2.8.8,1.2.8.11,2.8.7.1,2.9.3
CLEARANCE in 2.10.3.4,5.3.4, Annex G
FIRE ENCLOSURE 4721,47.22,47.3.3
hazardous voltage 1.5.6 (note 2),2.1.3,2.2.4,2.34,7.2

motor in 5.3.2,B.1,B.6,B.7
switch in 1.7.8.3
transients in 2.10.3,G4.1b),G.4.1¢)
TNV CIRCUIT 1.2.8.11
WORKING VOLTAGE
over 10 kV 5.2.2 (Table 5B/part 1)
between a PRIMARY CIRCUIT and a SECONDARY CIRCUIT
2.10.2.1
secondary winding overload test C.1, Annex X
securing  see fixing
SELV CIRCUIT 1.2.8.8%, 2.2
accessibility 211
barrier in 294 a)
boundary of 2.2.2 (note 1),2.2.4
CABLE DISTRIBUTION SYSTEM, excluded from 1.2.13.14

compared with a TNV CIRCUIT 1.2.8.11 (Table 1A)
connected to a CABLE DISTRIBUTION SYSTEM 7.2

1.213.2*, R1,R2,[»U.3.3
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connected to a TELECOMMUNICATION NETWORK
2.2.2 (note 1), 2.10.3.8,6.1.1, G.3
connection to other equipment 3.51, 3 2,354
connection to other circuits 224
connectors SQ 4.3.5
different from the term “SELV system n 9 114
‘ 1.2.8.8 (note 2)

earthing 23.23,26.1,29.4¢)
faults 1 8 14 221,223,231,2.3.21
FIRE ENCLOSURE ired 1.4.11,47.22
insulati - 293
i ltages

G ing 26.34
+ 7 fault conditions 2.23,23.21
normal conditions 148,222

separation
from an accessible part, no requirement 2.1.1

from a HAZARDOUS VOLTAGE
from other circuits 2.9.3 (Table 2H), 3.1.9, 6.2.1
TELECOMMUNICATION NETWORK, excluded from 1.2.13.8
WORKING VOLTAGE 2.10.2.1,2.10.2.3

212,223,294

semiconductor devices
faults 1.4.14,53.7
filled with insulating compound 2.10.5.3,2.10.5.4

see also components and surge suppressor

separate testing (of components, sub-assemblies etc.)

components 522,53.7,6.1.21,6.2.2,6.2.2.2
enclosed parts 5.3.1
motors B.2
switch mode power supply unit C.1, Annex X
transformers Annex C

use of previous test results, preselection
1.4.15,15.2,29.1,4.7.3

separation distance under a coating
around a terminal 2.10.7, Annex F (Figure F.10)
coated printed board 2.10.6.2 (Table 2Q), R1

SERVICE ACCESS AREA 1.2.7.2*
see also RESTRICTED ACCESS LOCATION and SERVICE
PERSON

service manual see servicing instructions

SERVICE PERSON 0.1,1.2.13.5*
connectors accessible to 435
of a CABLE DISTRIBUTION SYSTEM 7.2
of a TELECOMMUNICATION NETWORK 5.1.8.2,6.1
overriding a SAFETY INTERLOCK 2.8.6
protection 1.1.1,21.2,2.2.3

from
mechanical hazard 41,443,444
unearthed part 2.6.1
unexpected hazard 21.2,21.3,34.4
to check earthing 51.7.1

warning notices 1.7.9,2.6.1,2.7.6,3.4.10
see also RESTRICTED ACCESS LOCATION

servicing instructions 0.1,1.7.2
available only to SERVICE PERSON 1.7.2.1 (note 3)
battery 1.7.13

disconnection
1.7.2,1.7.9, 2.6.5.5, 3.4.1 (note), 3.4.10, 3.4.11

fuse in neutral, warning required 2.7.6
fuse rating 1.7.6
languages 1.7.2.1 (note 3)

shelf loading
supply voltage adjustment 1.7.4

DD.1.2
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ultraviolet radiation warning 4.3.13.4

see also SERVICE PERSON

sheath (of power supply cord) 3.1.4,3.25.1,3.27

shield see screens, conductive
shock, electric  see electric shock

shock, mechanical see mechanical shock

short-circuit 2.7
of
battery 43.8
components, for a test 5.3.7
during servicing 212,213

insulation, for test 2.2.4,23.23

2.34,210. 2‘1\
limited power source \'
motor capacitor \\\‘

telecommunication wiring 6 3
temperature limiter in unattended equipment 5.3.8
transformer C.1, Annex X
protection against 2.7,3.1.1,5.3.1

see also energy hazard

shredders 4.4.2, Annex EE
simulated
body impedance 51, W.1.1
conditions for test 1.4.14,5.3

Note - fault conditions are required to be simulated in
numerous places in this standard

external voltage 2.3.5
interference Annex N
sleeving as additional insulation 2.10.5.12,3.14,3.1.10
around insulating beads 3.1.5
as conductor termination 3.1.9

slide rails Annex DD

small part, flammability 4.7.3.1 (note 3), 4.7.3.3,4.7.3.4

socket-outlet Annex P (IEC 60083, IEC 60309, IEC 60906)
in building installation

for DIRECT PLUG-IN EQUIPMENT 1.2.3.6,4.3.6
for PLUGGABLE EQUIPMENT 1.251,1.252,1.7.2.2,

2.3.2.3¢), 7.41
protective earthing connection required 5.1.7.1,6.1.2.2
reversible 3.4.6,4.3.7

on equipment

accessibility 2111
load to be taken into account 1.4.10,5.3.7
marking 1.7.5

socket see connectors and socket-outlet
solenoid see wound component

1.2.10.4%,2.10.3.1 (note 1), 2.10.5
21141
5.2.1

SOLID INSULATION
contact
electric strength
formed by insulating compound
2.10.5.3, Annex F (Figures F.16 and F.17)

see also DISTANCE THROUGH INSULATION

solvent-based enamel see enamel
special NON-DETACHABLE POWER SUPPLY CORD 1.2.5.6%,3.3.2
see also power supply cord
stability
of operation, thermal control K.6

physical 4.1
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stand-by condition, marking

starting pulses 2.10.1.7,2.10.2.10),

STATIONARY EQUIPMENT 1.2.3.4%,453 (T 5.1.6
le 5A)
ENCLOSURE GO 4.7.3.2
flammability A1

F» marking 17111712462.

temperature of ea 4.5.3 (Table 4B)

TOUCH CURRENT 'a‘ 51.7.1
stea E\@/hen measuring CLEARANCE
2.10.3.1 2 (note 6)&, G.6 (note 3)

teady force test, 10 N 3.1.5,3.19,4.21,4.2.2

steady force test, 30 N 421,423
steady force test, 250 N 421,424
steel ball impact test 42.1,4.2.5
strain relief
on
ELV wiring 2113
fluid container 4.3.11
internal wiring 3.1.3
power cord (cord anchorage) 3.2.6

stranded conductor 1.2.5.6,3.1.9, 3.3.8

stress, mechanical, on insulation
see mechanical stress, on insulation

stress relief test on plastic material 4.2.1,4.2.7

subassembly, this standard applies 1.11
see also separate testing

SUPPLEMENTARY INSULATION

0.2.1,1.2.9.3%,1.2.9.4, 1.2.9.5 (note)
2.1.16,293
3.1.4,3.1.10

application

as sleeving

in
cord anchorage 3.2.
cord guard 3.2.
internal wiring 2.1.1.
manual control 21.1.
power supply cord 3.1
printed board

6
7
3
6
4

2.10.6, Annex F (Figure F.11)

SELV CIRCUIT 223
wound component 2.10.5.11
BASIC and SUPPLEMENTARY can be interchanged 293
bridging see bridging of insulation
consequences of failure 2.2.3,
dimensions
2.10.3, 2.10.4, 2.10.5, Annex F, G.1.2 (note 1), G.6, R.2
electric strength 5.2
integrity
after a test 4.2.1,5.3.7,5.39.2
in service 3.1.6,3.3.8,4.34

one element of DOUBLE INSULATION
2.10.21e),5.2.2,5.3.9.2

WORKING VOLTAGE 2.10.2

surge arrestor see surge suppressor

surge suppressor 1.5.9, 2.6.1 e), 2.10.3.9, 5.2.2 (note 4),
Clause 6 (note 1), 6.1.2.1 (Figure 6A), 6.2.2.2,
6.2.2.3, 7.1 (note 2), G.5, Annex S, Annex V (Figure V.7)

see also components, removal during a test and
separate testing
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switch
arcing 4.7.3.2
as disconnect device see disconnection for servicing
for an appliance see IEC 61058-1
forbidden in PROTECTIVE EARTHING CONDUCTOR and

PROTECTIVE BONDING CONDUCTORS 2.6.5.2
functional 34.2
in @ FIRE ENCLOSURE 47.21,473.2
in a PRIMARY CIRCUIT 5.3.7
isolating 3.4.2,345,3.4.8
marking 1.7.8.1,1.7.8.2,1.7.8.3,4.3.2
microgap, CLEARANCE not applicable 2.10.3.1,G.6
momentary contact 4.7.2.2
reed, reliability test 28.7.3

SAFETY INTERLOCK 2.8.3,2.8.7,4.3.1
terminals of
Wk

thermal control *
.
switch mode power supply “&3@ .2 (note 1)
testing .1, Annex X

see also peak voltage, repetitive

symbols
informative
class Il equipment 7.1.2,26.2
earthing terminals P»1.711,1.771,26.2
regulating devices 1.7.10
switches 1.7.8.3
warning
electric shock 1.7.2.5, 276
hot part 4.5.4 (Table 4C/Footnotes a and c)
ultraviolet radiation 4.3.134
see also 1SO 7000 and IEC 60417
T
TELECOMMUNICATION NETWORK 1.2.13.8*

connected to an SELV CIRCUIT or a TNV CIRCUIT
1.2.13.8 (note 1), 1.4.8, 2.2.2 (note 1), 2.6.1, 3.5.1, 6.1.1
connections to 1.2.11.6, 1.4.11, Clause 6, W.2
earthing requirements 2.6 (note), 6.1.1
equipment powered from, included in Scope of this
standard 1.11
not a reliable earth 2.6.5.8
operating voltage generated in 0.2.1,2.3.2.3, 2.3.5,
2.10.2.1 h), 2.10.3.9b), G.3,G.4.2, G5 b)

see also telephone ringing signals

power limit 15 VA 1.4.11
separation from
earth 6.1.2
hazardous voltage 6.1.1
parts of equipment 6.2

surge suppression
TOUCH CURRENT, to and from

6.1.2.1 (Figure 6A)
26.1f),26.3,5.1.8

TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE
1.2.8.11 (Table 1A), 1.2.8.12,1.2.8.13, 1.2.8.14,
1.2.9.11%,1.2.13.8 (note 2), 1.4.8, 2.10.3.4,
2.10.3.8,G.1.2,G.3,G.4.2,G.5b)
measuring reduced voltage 2.10.3.9b), G.5b)

telecommunication wiring, protection 6.3
telegraph signals, not considered 2.3.1 (note 4)
telephone ringing signal Annex M
considered as operating voltage 0.21,14.38
disregarded for CREEPAGE DISTANCE 2.10.2.1 h)
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frequency M.2 (note), M.3.1.1

in @ RESTRICTED ACCESS LOCATION 213

maximum level 2.3.1b), .2, M.3
television distribution system

see cable distribution system GO((\

temperature
1.4.4,1412,2.9.2,

ambient during a test
\) 3.2.8, Annex E, U.2

applledtopartu@
10.8.2,2.10.9,4.2.7,4.55,4.6.5,5.2.1

%\?‘ 465 A12 A22
%e 1.1.2

zard 0.2.3,0.2.4,2.9.1,4.5.4 (Table 4C)

heat sink 454
maximum  see maximum temperature
measurement 1.4.12,1.4.13,4.5.2

winding 4.5.3 (Table 4B), Annex E

Note - temperature measurements are required in
numerous places in this standard

TEMPERATURE LIMITER ~ 1.2.11.2*, 1.5.3, 1.7.10, 5.3.8, Annex K
operation during a test 452

terminals  see wiring terminals

test, testing
see also tests, specific and separate testing

applicable only if safety is involved 1.41
checking compliance using previous test results 1.4.15
choice of methods of test 1.3.7
endurance see endurance testing

equipment not operational after a test 1.41
general conditions 14

reliability see endurance testing
ROUTINE see ROUTINE TEST
samples see samples for test
SAMPLING  see SAMPLING TEST
test finger
2.1.1.1 (Figures 2A and 2D), Annex F (Figure F.12)
Note - the test finger is specified for checking
accessibility in numerous places in this standard
test pin 2.1.1.1 and Figure 2B
test probe 2.1.1.1 and Figure 2C, 6.2.1 b)
TYPE see TYPE TEST

tests, specific

abnormal conditions 5.3
abrasion resistance 2.10.7,2.10.8.4, R.1 (Table R.1)
adhesive durability 4.6.5
ball pressure 455
capacitor 1.5.6
current supplied to telecommunication wiring 6.3
drop 4.2.1,4.2.6
durability of marking 1.7.11
electric strength see electric strength test
flammability Annex A
glow-wire 4.7.3.1, Annex P (IEC 60695-2-11
hot flaming oil 46.2,A3
hot wire ignitability 4.7.3.2
ignition 46.4,4.7,A3
impact 421,4.25,43.133
implosion (cathode ray tubes) 4.2.8
impulse  see impulse test

mandrel 2.10.5.8, Annex AA

mechanical strength  see mechanical strength
needle flame 4.6.2,4.7.3.6, Annex P (IEC 60695-2-2)
resistance of earthing conductor 26.34



resistor 1.5.7
stability 4.1
steady force, 10 N 3.1.5,3.1.9,4.2.1,4.2.2
steady force, 30 N 421,423
steady force, 250 N 421,424
steel ball impact 4.2.1,4.2.5
stress relief on plastic material 4.21,4.2.7
surge 7.4.2
temperature 4.5
TOUCH CURRENT 5.1
transient voltage 2.10.3.9, G.5

see also conditioning of test samples

4.722,4733,47.34

1.2.11.3*, 1.5.3, 4.3.7, 5.3,11 3.
5.3.3,5.3.8,B.2,CA1, AnnexK) n
AUTOMATIC RESET

4, 4 1
contact gap, CLEARANCE not applicable\\‘\“ 10.3. 1

integrity after a test 4. 2 1

TFE (tetrafluoro ethylene)

THERMAL CUTOUT

MANUAL RESET 1.2.11.5*
not to operate during heating test 452
thermal requirements 4.5

thermoplastic part 427,452,453,455

THERMOSTAT
1.211.1%,1.4.4,1.5.3,1.7.10, 4.3.7, 5.3.8, Annex K
contact gap, CLEARANCE not applicable 2.10.3.1,G.6
not to operate during heating test 452

thickness (of insulation)  see distance through insulation

2.10.5.6, 2.10.6.4 (Table 2R),
C.2, Annex F (Figure F.15)

electric strength testing 5.2.1

non-separable 2.10.5.8, 2.10.5.9, Annex AA

prepreg, layers counted before curing

2.10.6.4 (Table 2R/Footnote b)
2.10.5.7,2.10.5.9, 2.10.5.10

thin sheet insulating material

separable

three-phase

disconnect device 3.4.7
motor B.9
overcurrent protection, examples 2.7.4 (Tables)
power distribution system Annex V
rotation, marking if critical 1.7.7.2
TOUCH CURRENT 5.1.3,5.1.5,5.1.7.1a),5.1.8.1
TN power distribution system 1.6.1,5.1.3,V.2
overcurrent protection 2.7.4 (Tables)
TNV CIRCUIT 1.2.8.11%, 2.3
accessibility 21.11,21.16,21.2,2.1.3

in battery compartment 21.1.2

via another circuit 6.2.1
boundary of 2.3.4
compared with an SELV CIRCUIT 1.2.8.11 (Table 1A)
connected to a CABLE DISTRIBUTION SYSTEM 7.2
connected to @ TELECOMMUNICATION NETWORK 1.4.11,

2.10.3.8, Clause 6 (note 5), 6.1.1, G.3

connection to other circuits 2.3.4
connection to other equipment 3.5.1,35.2
connectors 435
considered to be a SECONDARY CIRCUIT 1.2.8.11
earthing 2.3.2.3,26.1,2.6.3.4
FIRE ENCLOSURE not required 1.4.11,47.2.2
insulation 2.9.3
maximum voltages 231
normal voltages 14.8

BS EN 60950-1:2006+A2:2013

-311 - IEC 60950-1:2005+A2:2013 (E)
separation
from accessible part 2.3.2.1
from HAZARDOUS VOLTAGE 2.3.3,2.944,3.1.9
from an SELV CIRCUIT and from other TNV CIRC
23241, le 2H)
WORKING VOLTAGE 2.10.2.1 2.2,2.10.2.3
TNV-1 CIRCUIT 2.2 (note 1), 2.3.1 a)
separation from parts of\) 6.2.1
treated as a TNv- 2.3.2.1
TNV-2 CIRCY, Q 1.2.8.13%,2.3.1b)
trX\ V-3 CIRCUIT 2.3.21
TN RCUIT 1.2.8.14*,2.3.1b)
*separation from parts of equipment 6.2.1
tolerances
frequency 1.4.6
manufacturing 0.1
voltage 1.4.5
during TOUCH CURRENT tests 513
TOOL 1.2.7.4*
not required for an OPERATOR ACCESS AREA 1.2.7.1

required for

access 1.2.7.3,1.7.25,3.2.9
adjustment 144,433
replacement of special cord 1.2.5.6
required to
open a battery compartment 21.1.2
override a SAFETY INTERLOCK 2.8.6
remove a bushing or cord guard 3.2.7
remove a guard against water ingress Annex T
risk of short-circuit during servicing 21.2

TOUCH CURRENT 0.2.1,1.2.13.12%, 5.1, Annexes D and W

high TOUCH CURRENT 5.1.7,5.1.8.2 a)
measuring instruments Annex D
r.m.s or peak current 5.1.6 (note)

summation 5.1.8.2, Annex W
to and from a TELECOMMUNICATION NETWORK

2.6.1f),5.1.8

tracking 2.10.4.1,2.10.4.2, Annex P (IEC 60112)

transformer 1.5.4, Annex C

ceramic 2.10.6 (note)

conductive foil as screen Cc.2

core 2.9.3 (Table 2H), C.2
distribution 1.1.3

ferrite core C.1

ferro-resonant C.1, Annex X

high voltage 4.7.3.6

in FIRE ENCLOSURE 47.21,47.22

in TOUCH CURRENT testing 51.3

insulation 2.9.3,2.10.2,C.2

varying dimensions 2.10.1.5,5.2.2

isolating 1.2.8.5

in limited power source 25

in SELV CIRCUIT 224

in TNV CIRCUIT 234

used for test 5.1.3

maximum temperature C.1, Annex X

not in Scope of this standard unless integral

in equipment 1.1.3

overload protection 5.3.3, C.1, Annex X

planar 2.10.5.11, 2.10.6 (note)

power distribution V.A1,V.2
screen see screen, conductive
signal Clause 6 (note 4) , 6.2.2, 7.1 (note 4), W.2.1

testing 2.10.9,5.2.1,5.3.7, C.1, Annex X
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winding wire  see winding wire
WORKING VOLTAGE 2.10.2
transients

affecting CLEARANCES 2.10.3.1,2.10.3.4, 2.10.3.9

affecting WORKING VOLTAGE 1.2.9.8,2.10.2
attenuated

2.6.1 e), 2.10.3.9, Clause 6 (note 1),

7.1 (note 2), G.2.1, G.5, Annex Z

CLEARANCES 2.10.3.1,2.10.3.4, 2.10.3.9

disregarded for CREEPAGE DISTANCE 2104
in PRIMARY CIRCUIT

1.2.9.10,2.10.3.2,2.10.3.3, G.1, G.4.1 a)

in SECONDARY CIRCUIT 2.10.3.3, 2.10.3.6, 2.10.3.7,

G1,G4.1b

in TNV CIRCUIT 1.2.8.12,1.2.8.1 .
not part of operating voltage

internally generated & 4.1 a)
measurement in @ SECONDARY CIRCUI %’ 10 3.3,G.5
non-repetitive, not affecting WORKING L¥YAGE

1.4.8,2.10.2.2,2.10.2.3
on a TELECOMMUNICATION NETWORK

see TELECOMMUNICATION NETWORK TRANSIENT VOLTAGE
simulated Annex N

see also impulse test, MAINS TRANSIENT VOLTAGE and
overvoltage category

transport
castors 1.2.3.1,41
conditions during 2.6.5.6
orientation 1.3.6

precautions during 0.1,1.7.21,46.4

TRANSPORTABLE EQUIPMENT
0.1,1.2.3.3%,4.2.6,4.3.8,4.6.1, 4.6.4, 5.1.6 (Table 5A)
orientation 1.3.6

TT power distribution system 1.6.1,5.1.3, V.3
protective device 2.7.4 (tables)

TYPE TEST 1.2.13.1*,1.4.2,1.4.15, 1.5.6,
2.10.5.4, 2.10.5.13, 2.10.6.4 (Table 2R), U.2

U
ultraviolet radiation 0.2.6
effect on materials 4.3.13.3, Annex Y
human exposure 43134
unattended equipment, testing 5.3.8

unearthed (floating)
conductor in MAINS SUPPLY  2.7.4,2.10.3.2c), 3.4.6, G.2.3
ENCLOSURE 2.9.3,4.21
EUT during TOUCH CURRENT tests 51.3
meaning of "unearthed" 2.9.3 (Table 2H)
parts and windings
1.4.9,2.6.3.4,6.2.1, Annex F (Figure F.13)
accessibility 0.2.1,2.1.11
in determination of WORKING VOLTAGE

2.10.2.1 a), 2.10.2.1 b)

separation
from internal wiring 21.1.3,2.1.1.4
from stranded wire 3.3.8
TOUCH CURRENT test 5.1.5, W1
within DOUBLE INSULATION 2.9.3

uninsulated (bare) conductors and parts
0.21,21.11,21.1.2,21.15,21.2,
2.1.3,3.22,329,421,46.1,46.4

see also busbar
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USER 0.1,0.2.1,1.2.13.6%,1.2.13.7
(or OPERATOR which has the same meaning)
handling equipment

battery 4.3.8
high pressure lamp GO((\ 4.2.9

insulation 2.10.5.6
MOVABLE EQUIPMENT 66 4.2.6
screws 3.1.8
stability g 4.1
switch, no F|%SURE 4722
|nform pp see operating instructions

ibution equipment 6.2,72,7.3

%ommumcatlon equipment 6.1.6.2

vapour 0.2.7,1.2.12.15,4.3.12

voltage dependent resistor (VDR) 1.5.9, Annex Q

see also surge suppressor
vibration  see mechanical shock
VOLTAGE, HAZARDOUS  see HAZARDOUS VOLTAGE
VOLTAGE, RATED see RATED VOLTAGE

VOLTAGE, REQUIRED WITHSTAND
see REQUIRED WITHSTAND VOLTAGE

VOLTAGE, WORKING  see WORKING VOLTAGE

voltage
equipment to be safe at any supply voltage 1.3.3
for tests 1.4.5
generated externally 2.3.5
steady-state, not covered by this standard 1.4.8 (note 1)
measurement to earth 1.4.9
normal operating 1.4.8
rating see rated voltage of components
r.m.s. value implied unless otherwise specified 1.2
selector 1711,1.74,43.3
w

wall-mounted equipment 1.2.35,4.210

warning notices
battery 1.7.13
examples for reduction of hazards
0.1,0.2.4,0.2.5,0.2.6,0.2.7
high TOUCH CURRENT 5.1.7,5.1.8.2a)
moving part
temperature 4.5.4 (Table 4C/Footnotes a and c)
to SERVICE PERSON 1.7.9, 2.6.1, 2.7.6, 3.4.10, 4.3.5, 4.3.13.4

see also symbols, warning

water ingress 1.1.2,2.10.1.2, Annex T

weight see mass

wire, wiring Clause 3
access to, in

an ELV CIRCUIT 2.1.1.3

a HAZARDOUS VOLTAGE circuit 21.1.4

fixed see fixing of parts, wiring
enamelled see enamel
equipment 3.1.4
gauge (AWG, cmil) 2.6.3.3 (Table 2D), 3.2.5.1 (Table 3B)
insulation

colour 2.6.3.5

442,4452,4453, EE20I



flammability 4733,47.34
in FIRE ENCLOSURE 47.21,47.2.2
resistance to oil 4.3.9
UV exposure 4.3.13.3
overcurrent protection 2.7,3.11
physical protection 3.1.2,3.1.3,4.3.13.3
printed 2.6.3.5, Annex F (Figure F.11)
sleeved see sleeving as additional insulation
stranded 3.3.8
telecommunication 6.3
temperature 453
terminals see wiring terminals
termination 3.1.9
winding 2.10.5.12,2.10.5.13, Annex U
see also current carrying capacity and building
installation \

wiring terminals 1.7.7, 2.6. \V@ ‘3.2.3, 3.3
access 3.2.9

ampacity 26.4.2,3.34,335
corrosion 2.6.5.6
grouping 3.3.7

main protective earthing terminal
1.2.13.10,1.2.13.11,1.4.9,2.3.2.3, 2.6.1, 2.6.3.4,
2.6.4.2,2.6.4.3,2.9.4d)ande), 5.1.6 (Table 5A),
51.71,5182,742,G5a)
5.1.7.1,5.1.8.1
2.6.2,5.1.81

equipment with
equipment without
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marking
power supply 1.7.72,1.7.7.3

1.7.7.1
((\\ 2.6.4. 2
0 51. 7 1
4 5.3 (Table 4B)
‘)g 2.10.5.11, 2.10.5.12,
3,2.10.5.14,4.7.1, Annex U

see aa-mg and transformer
W, &ge 1.2.9.6*
rmination of 1.4.8,2.10.2

protective earthing
more than one
of transformer
separate protective earthing termmal
temperature

wound component

* meaning, for DOUBLE INSULATION 2.10.2.1¢e)
PEAK  see PEAKWORKING VOLTAGE
RMS see RMS WORKING VOLTAGE

to be considered 1.5.7.2,2.91,

2.9.3 (Table 2H/Footnotes b and c)

varying 2.10.1.5

see also rated voltage of components

WRAPPING TISSUE 1.2.13.16*,4.7.3.6, B.6.3, B.7.3

X

Xx-ray see ionizing radiation
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Annex ZA
(normative)

Normative references to international publications 0((\\
with their corresponding European publications CJ

OO”

The following documents, in whole or in part, are normatlvely re n this document and are
indispensable for its application. For dated references, Qniy; |o C|ted applies. For undated
references, the latest edition of the referenced documen % g any amendments) applies.

applies.

Publication Year“\‘@\ EN/HD Year

- Sound system equipment: EN 50332-1 -
Headphones and earphones
associated with portable audio
equipment — Maximum sound
pressure level measurement
methodology and limit
considerations —
Part 1: General method for "one
package equipment”

NOTE When an international publication has bee\m (N vy ¥ommon modifications, indicated by (mod), the relevant EN/HD

- - Sound system equipment: EN 50332-2 -
Headphones and earphones
associated with portable audio
equipment — Maximum sound
pressure level measurement
methodology and limit
considerations —
Part 2: Matching of sets with
headphones if either or both are
offered separately

- - Insulating, sheathing and covering EN 50363 all parts
materials for low-voltage energy
cables

- - Electrical test methods for low EN 50395 -
voltage energy cables

- - Non electrical test methods for EN 50396 -
low voltage energy cables

IEC 60065 (mod) 2001 Audio, video and similar electronic EN 60065 2002
A1 (mod) 2005 apparatus — Safety requirements A1 2006
A11 2008
A2 (mod) 2010 A2 2010
A12 2011

IEC 60068-2-78 - Environmental testing — EN 60068-2-78 -
Part2 78: Tests Test Cab:
Damp heat, steady state



Publication

IEC 60073

IEC/TR 60083

IEC 60085

IEC 60112

IEC 60127-1

IEC 60227-1

IEC 60227-2
A1

IEC 60245

IEC 60309

IEC 60317

IEC 60317-43

2004

SR\

2007

1997
2003

all parts
all parts

all parts
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Title

Basic and safety principles for
man-machine interface, marking
and identification — Coding
principles for indication devices
and actuators

Plugs and socket-outlets for
domestic and similar general
standardized in membm i

of IEC

.
Eleciyi ion — Thermal
exa nd designation

\d
thod for the determination of
the proof and the comparative
tracking indices of solid insulating
materials

Miniature fuses —

Part 1: Definitions for miniature
fuses and general requirements
for miniature fuse-links

Polyvinyl chloride insulated cables
of rated voltages up to and
including 450/750 V —

Part 1: General requirements

Polyvinyl chloride insulated cables
of rated voltages up to and
including 450/750 V —

Part 2: Test methods

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

Plugs, socket-outlets and
couplers for industrial purposes —
Part 1: General requirements

Specifications for particular types
of winding wires

Specifications for particular types
of winding wires —

Part 43: Aromatic polyimide tape

wrapped round copper wire, class
240

EN/HD

EN 60073

EN 60085

EN 60112

EN 60127-1

-2

EN 60309

EN 60317

EN 60317-43

1) IEC 60085:2004 is superseded by IEC 60085:2007 which is harmonised as EN 60085:2008.

IEC 60950-1:2005+A2:2013 (E)

2004"

all parts

all parts

2) The HD 21 series is related to, but not directly equivalent with the IEC 60227 series. Also EN 50363, EN 50395 and

EN 50396 are to be taken into account.

3) The HD 22 series is related to, but not directly equivalent with the IEC 60245 series. Also EN 50363, EN 50395 and
EN 50396 are to be taken into account.
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Publication

IEC 60320

IEC 60364-1 (mod)

IEC 60384-14

IEC 60417

IEC 60664-1
A1
A2

IEC 60695-2-11

IEC 60695-2-20

IEC 60695-10-2

IEC 60695-10-3

IEC 60695-11-3

IEC 60695-11-4

Year

all parts

2001

2005

Title

Appliance couplers for household
and similar general purposes

Electrical installations of
buildings —

Part 1: Fundamental principles,
assessment of general

C d
characteristics, definitiops ‘\(\‘a-
|;

Fixed capacitor;
electronic i
Part{1

li A
t—

nal specification:
apacitors for

e
\(\\\,@c’tromagnetic interference

Data-
base

1992
2000
2002

suppression and connection to
the supply mains

Graphical symbols for use on
equipment

Insulation coordination for
equipment within low-voltage
systems —

Part 1: Principles, requirements
and tests

Fire hazard testing —

Part 2-11: Glowing/hot-wire based
test methods — Glow-wire
flammability test method for end-
products

Fire hazard testing —

Part 2-20: Glowing/hot-wire based
test methods — Hot-wire coil
ignitability — Apparatus, test
method and guidance

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

Fire hazard testing —
Part 10-3: Abnormal heat — Mould
stress relief distortion test

Fire hazard testing —

Part 11-3: Test flames —500 W
flames — Apparatus and
confirmational test methods

Fire hazard testing —

Part 11-4: Test flames —-50 W
flame — Apparatus and
confirmational test method

EN/HD

EN 60320

s

EN 60384-14

EN 60664-1

EN 60695-2-11

EN 60695-10-2
EN 60695-10-3

EN 60695-11-3

EN 60695-11-4

4) |EC 60664-1:1992 is superseded by IEC 60664-1:2007 which is harmonised as EN 60664-1:2007.

Year

all grks(\\

HD 384.1&66‘ 01

2005

2003"
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Publication Year Title EN/HD Year
IEC 60695-11-5 2004 Fire hazard testing — EN 60695-11-5 200 \
Part 11-5: Test flames — Needle- 0
flame test method — Apparatus, G
confirmatory test arrangement 66 A
and guidance \)g
IEC 60695-11-10 - Fire hazard testing — ,@60695—1 1-10 -
Part 11-10: Test flarges,
horizontal and verj e test
methods

.

testing — EN 60695-11-20 -
1-20: Test flames — 500 W

¥
V\‘\“\, flame test methods

IEC 60730-1 (mod) 1999 Automatic electrical controls for EN 60730-1 20005)
A1 2003 household and similar use — A1l 2004
Part 1: General requirements

IEC 60695-11-20 -

IEC 60747-5-5 2007 Semiconductor devices — Discrete EN 60747-5-5 2011
devices — Part 5-5: Optoelectronic
devices — Photocouplers

IEC 60825-1 - Safety of laser products — EN 60825-1 -
Part 1: Equipment classification
and requirements

IEC 60825-2 - Safety of laser products — EN 60825-2 -
Part 2: Safety of optical fibre
communication systems (OFCS)

IEC/TR 60825-9 - Safety of laser products — - -
Part 9: Compilation of maximum
permissible exposure to
incoherent optical radiation

IEC 60825-12 - Safety of laser products — EN 60825-12 -
Part 12: Safety of free space
optical communication systems
used for transmission of

information
IEC 60851-3 2009 Winding wires — Test methods — EN 60851-3 2009
Part 3: Mechanical properties
IEC 60851-5 2008 Winding wires — Test methods — EN 60851-5 2008
Part 5: Electrical properties
IEC 60851-6 1996 Winding wires — Test methods — EN 60851-6 1996
A1 1997 Part 6: Thermal properties A1 1997
A2 2003 A2 2004

5) IEC 60730-1:1999 is superseded by IEC 60730-1:2000 which is harmonised as EN 60730-1:2011, modified.
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Publication Year Title EN/HD Year

IEC 60885-1 1987 Electrical test methods for electric - -

cables — (’(\\
Part 1: Electrical tests for cables, GO

cords and wires for voltages up to
and including 450/750 V

IEC 60906-1 - IEC system of plugs and socket- ga' -
outlets for household and siny 6’
purposes — nﬁ
Part 1: Plugs and spcke ets

16 A250V

IEC 60906-2 - IEGC \;)? of plugs and socket- - -
lets for household and similar

\(\\ rposes —
Part 2: Plugs and socket-outlets
15A 125V a.c.and20 A 125V

a.c.

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

IEC 60990 1999 Methods of measurement of touch EN 60990 1999
current and protective conductor
current

IEC 60998-1 - Connecting devices for low- EN 60998-1 -

voltage circuits for household and
similar purposes —
Part 1: General requirements

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

IEC 60999-2 - Connecting devices — Electrical EN 60999-2 -
copper conductors — Safety
requirements for screw-type and
screwless-type clamping units —
Part 2: Particular requirements for
clamping units for conductors
above 35 mm? up to 300 mm?
(included)

IEC 61051-2 1991 Varistors for use in electronic - -
equipment —
Part 2: Sectional specification for
surge suppression varistors

IEC 61058-1 (mod) 2000 Switches for appliances — EN 61058-1 2002
A1 2001 Part 1: General requirements
A2 2007 A2 2008
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Publication Year Title EN/HD Year
IEC 62133 2012 Secondary cells and batteries EN 62133 2013
containing alkaline or other non-
acid electrolytes — Safety GO
requirements for portable sealed .

made from them, for use in
portable applications

secondary cells, and for batteries Qes
A\

IEC 62368-1 - Audio/video, informatio \(\ FprEN 62368 -
communication tecfingl

equipment — *
Part 1\ quirements
.
IEC 62471 (mod) 2006 ‘\"‘QMXbiological safety of lamps EN 62471 2008
d lamp systems
ISO 178 - Plastics - Determination of flexural EN ISO 178 -
properties
ISO 179 all parts Plastics - Determination of Charpy EN ISO 179 all parts

impact properties

ISO 180 - Plastics - Determination of |zod EN ISO 180 -
impact strength

ISO 261 - ISO general purpose metric screw - -
threads - General plan

ISO 262 - ISO general purpose metric screw - -
threads - Selected sizes for
screws, bolts and nuts

ISO 527 all parts Plastics — Determination of tensile  EN ISO 527 all parts
properties
ISO 3864 all parts Graphical symbols — Safety - -

colours and safety signs

ISO 4892-1 - Plastics — Methods of exposure to  EN I1SO 4892-1 -
laboratory light sources —
Part 1: General guidance

ISO 4892-2 - Plastics — Methods of exposure to  EN ISO 4892-2 -
laboratory light sources —
Part 2: Xenon-arc lamps

ISO 4892-4 - Plastics — Methods of exposure to - -
laboratory light sources —
Part 4; Open-flame carbon-arc
lamps

ISO 7000 - Graphical symbols for use on - -
equipment — Registered symbols

ISO 8256 - Plastics — Determination of EN ISO 8256 -
tensile-impact strength
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Publication Year Title EN/HD Year
ISO 9772 - Cellular plastics — Determination - - \
of horizontal burning ((\
characteristics of small specimens GO
subjected to a small flame 6 .

ISO 9773 - Plastics — Determination of EN }3&9@ -

burning behaviour of thin erX|bIe g
vertical specimens in contac
a small-flame ignition s \

ITU-T - Resistibility t - -
Recommendation tele \JMNion equment
K44 exp§ o overvoltages and

u

\"% rrents — Basic
Y\ commendation
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Annex ZB
(normative)

Special national conditions \
o

Special national condition: National characteristic or practice that cannot be %en over a long
period, e.g. climatic conditions, electrical earthing conditions.

O
NOTE If it affects harmonization, it forms part of the European Standard. *, (\a

for other countries they are informative.

For the countries in which the relevant sper‘ ditions apply these provisions are normative,

W

\
‘A“o “ ) Special national condition

Clause
‘k\"‘\

1.2.4.1 In Denmark, cdriain types of Class | appliances (see 3.2.1.1) may be provided with a plug

not establishing earthing conditions when inserted into Danish socket-outlets.
[£)1.2.13.14| In Norway and Sweden, for requirements see 1.7.2.1 and 7.3 of this annex.

1.5.7.1 In Finland, Norway and Sweden, resistors bridging BASIC INSULATION in CLASS |
PLUGGABLE EQUIPMENT TYPE A must comply with the requirements in 1.5.7.1. In addition when
a single resistor is used, the resistor must withstand the resistor test in 1.5.7.2.

1.5.8 In Norway, due to the IT power system used (see annex V, Figure V.7), capacitors are
required to be rated for the applicable line-to-line voltage (230 V).

1.5.94 In Finland, Norway and Sweden, the third dashed sentence is applicable only to
equipment as defined in 6.1.2.2 of this annex.

1.7.2.1 In Denmark, Finland, Norway and Sweden, CLASS | PLUGGABLE EQUIPMENT

TYPE A intended for connection to other equipment or a network shall, 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 marking text in the applicable countries shall be as follows:

In Denmark: “Apparatets stikprop skal tilsluttes en stikkontakt med jord, som giver
forbindelse til stikproppens jord.”

In Finland: "Laite on liitettava suojakoskettimilla varustettuun pistorasiaan”

In Norway: “Apparatet ma tilkoples jordet stikkontakt”

In Sweden: “Apparaten skall anslutas till jordat uttag”

[£In Norway and Sweden, the screen of the cable distribution system is normally not earthed
at the entrance of the building and there is normally no equipotential bonding system within
the building. Therefore the protective earthing of the building installation need to be isolated
from the screen of a cable distribution system.

It is however accepted to provide the insulation external to the equipment by an adapter or an
interconnection cable with galvanic isolator, which may be provided by e.g. a retailer.

The user manual shall then have the following or similar information in Norwegian and
Swedish language respectively, depending on in what country the equipment is intended to be

used in:
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Clause

Special national condition ((\\

[01.7.2.1

1.7.5

224

232

234

2.6.3.3

“Equipment connected to the protective earthing of the building mstallaﬁtﬁﬂugh the
mains connection or through other equipment with a connectlon t e earthing —
and to a cable distribution system using coaxial cable, %ﬂe circumstances
create a fire hazard. Connection to a cable distributi as therefore to be
provided through a device providing electrlcah wa certaln frequency range

(galvanic isolator, see EN 60728-11).”

NOTE In Norway, due to regulat|on forins df cable distribution systems, and in Sweden, a galvanic isolator
shall provide electrical |nsu|at|o . The insulation shall withstand a dielectric strength of 1,5 kV r.m.s.,
50 Hz or 60 Hz, for 1 min.

Translation to\@ﬁ& (the Swedish text will also be accepted in Norway):

“Utstyr som er koplet til beskyttelsesjord via nettplugg og/eller via annet jordtilkoplet
utstyr — og er tilkoplet et kabel-TV nett, kan forarsake brannfare. For & unnga dette skal
det ved tilkopling av utstyret til kabel-TV nettet installeres en galvanisk isolator mellom
utstyret og kabel- TV nettet.”

Translation to Swedish:

"Utrustning som ar kopplad till skyddsjord via jordat vagguttag och/eller via annan
utrustning och samtidigt ar kopplad till kabel-TV nat kan i vissa fall medféra risk fér
brand. F&r att undvika detta skall vid anslutning av utrustningen till kabel-TV néat
galvanisk isolator finnas mellan utrustningen och kabel-TV natet.”

[€2) In Denmark, socket-outlets for providing power to other equipment shall be in
accordance with the DS 60884-2-D1:2011.

For class | equipment the following Standard Sheets are applicable: DK 1-3a, DK 1-1c,
DK 1-1d, DK 1-5a or DK 1-7a, with the exception for STATIONARY EQUIPMENT where
the socket-outlets shall be in accordance with Standard Sheet DK 1-1b, DK 1-1c,
DK 1-1d or DK 1-5a.

Socket outlets intended for providing power to Class |l apparatus with a rated current of
2,5 A shall be in accordance with DS 60884-2-D1 standard sheet DKA 1-4a. Other
current rating socket outlets shall be in compliance with by DS 60884-2-D1 Standard
Sheet DKA 1-3a or DKA 1-3b.

Justification
the Heavy Current Regulations, 6¢

In Norway, for requirements see 1.7.2.1, 6.1.2.1 and 6.1.2.2 of this annex.

In Finland, Norway and Sweden there are additional requirements for the insulation. See
6.1.2.1 and 6.1.2.2 of this annex.

In Norway, for requirements see 1.7.2.1, 6.1.2.1 and 6.1.2.2 of this annex.

In the United Kingdom, the current rating of the circuit shall be taken as 13 A, not 16 A.
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Clause Special national condition
2.7.1 In the United Kingdom, to protect against excessive currents and short-circuitsyt he
PRIMARY CIRCUIT of DIRECT PLUG-IN EQUIPMENT, tests according to 5.3 shaII b ted,
using an external protective device rated 30 A or 32 A. If these tests fai protective
devices shall be included as integral parts of the DIRECT PLUG -IN , so that the
requirements of 5.3 are met.
2.10.5.13 | In Finland, Norway and Sweden, there are ad\“&egements for the insulation, see
6.1.2.1 and 6.1.2.2 of this annex.
‘
3.2.1.1 In Switzerland, supply cogd ment having a RATED CURRENT not exceeding 10 A
shall be provided with a \ plying with SEV 1011 or IEC 60884-1 and one of the
following dlmens%&'
SEV 6532-2.1 Plug Type 15 3P+N+PE 250/400V, 10 A
SEV 6533-2.1991 Plug Type 11 L+N 250V, 10 A
SEV 6534-2.1991 Plug Type 12 L+N+PE 250V, 10 A
In general, EN 60309 applies for plugs for currents exceeding 10 A. However, a 16 A plug
and socket-outlet system is being introduced in Switzerland, the plugs of which are
according to the following dimension sheets, published in February 1998:
SEV 5932-2.1998 Plug Type 25 3L+N+PE 230/400V, 16 A
SEV 5933-2.1998 Plug Type 21 L+N 250V, 16 A
SEV 5934-2.1998 Plug Type 23 L+N+PE 250V, 16 A
3.211 [€2) In Denmark, supply cords of single phase equipment having a rated current not
exceeding 13 A shall be provided with a plug according to DS 60884-2-D1.
CLASS | EQUIPMENT provided with socket-outlets with earth contacts or which are
intended to be used in locations where protection against indirect contact is required
according to the wiring rules shall be provided with a plug in accordance with standard
sheet DK 2-1a or DK 2-5a.
If a single-phase equipment having a RATED CURRENT exceeding 13 A or if a poly-
phase equipment is provided with a supply cord with a plug, this plug shall be in
accordance with the standard sheets DK 6-1a in DS 60884-2-D1 or EN 60309-2.
Justification
the Heavy Current Regulations, 6¢
3.211 In Spain, supply cords of single-phase equipment having a rated current not exceeding

10 A shall be provided with a plug according to UNE 20315:1994.

Supply cords of single-phase equipment having a rated current not exceeding 2,5 A shall
be provided with a plug according to UNE-EN 50075:1993.

CLASS | EQUIPMENT provided with socket-outlets with earth contacts or which are intended to
be used in locations where protection against indirect contact is required according to the
wiring rules, shall be provided with a plug in accordance with standard UNE 20315:1994.

If poly-phase equipment is provided with a supply cord with a plug, this plug shall be in
accordance with UNE-EN 60309-2.
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Clause

Special national condition

3.21.1

3.2.1.1

3.24

3.2.5.1

3.34

4.3.6

43.6

51.71

In the United Kingdom, apparatus which is fitted with a flexible cable or cord \s
designed to be connected to a mains socket conforming to BS 1363 by m %at
flexible cable or cord and plug, shall be fitted with a ‘standard plug’ ingacc ce with
Statutory Instrument 1768:1994 - The Plugs and Sockets etc. (Sa@ Mlations 1994,

unless exempted by those regulations. a\)

NOTE  ‘Standard plug’ is defined in Sl 1768:1994 and,es; r@f%s an approved plug conforming to
BS 1363 or an approved conversion plug. \(i

ng’f exible cable or cord and is designed to be
connected to a mains socket to I.S. 411 by means of that flexible cable or cord
and plug, shall be fitted wAt plug in accordance with Statutory Instrument 525:1997 -
National Standar: gxity of Ireland (section 28) (13 A Plugs and Conversion Adaptors

for Domestic “ lations 1997.

In Ireland, apparatus which is fitt

In Switzerland, for requirements see 3.2.1.1 of this annex.

In the United Kingdom, a power supply cord with conductor of 1,25 mm? is allowed for
equipment with a rated current over 10 A and up to and including 13 A.

In the United Kingdom, the range of conductor sizes of flexible cords to be accepted by
terminals for equipment with a RATED CURRENT of over 10 A up to and including 13 A is:

1,25 mm? to 1,5 mm? nominal cross-sectional area.

In the United Kingdom, the torque test is performed using a socket outlet complying with
BS 1363 part 1:1995, including Amendment 1: 1997 and Amendment 2:2003 and the plug
part of DIRECT PLUG-IN EQUIPMENT shall be assessed to BS 1363: Part 1, 12.1, 12.2, 12.3,
12.9, 12.11, 12.12, 12.13, 12.16 and 12.17, except that the test of 12.17 is performed at not
less than 125 °C. Where the metal earth pin is replaced by an Insulated Shutter Opening
Device (ISOD), the requirements of clauses 22.2 and 23 also apply.

In Ireland, DIRECT PLUG-IN EQUIPMENT is known as plug similar devices. Such devices shall
comply with Statutory Instrument 526:1997 - National Standards Authority of Ireland
(Section 28) (Electrical plugs, plug similar devices and sockets for domestic use)
Regulations, 1997.

In Finland, Norway and Sweden TOUCH CURRENT measurement results exceeding 3,5 mA
r.m.s. are permitted only for the following equipment:
STATIONARY PLUGGABLE EQUIPMENT TYPE A that

o isintended to be used in a RESTRICTED ACCESS LOCATION where equipotential
bonding has been applied, for example, in a telecommunication centre; and

o has provision for a permanently connected PROTECTIVE EARTHING CONDUCTOR,;
and

o is provided with instructions for the installation of that conductor by a SERVICE
PERSON;

STATIONARY PLUGGABLE EQUIPMENT TYPE B,
STATIONARY PERMANENTLY CONNECTED EQUIPMENT.




BS EN 60950-1:2006+A2:2013
-325- IEC 60950-1:2005+A2:2013 (E)

Special national condition

Clause
[cD6.1.2.1
6.1.2.2
7.2
7.3
7.3

In Finland, Norway and Sweden, add the following text between the first and secon
paragraph of the compliance clause: ((\

If this insulation is solid, including insulation forming part of a compon%%shgf at least
consist of either

- two layers of thin sheet material, each of which shal ectric strength test
below, or

-
- one layer having a distance through inﬁ'\m least 0,4 mm, which shall pass

the electric strength test below. G

Yistance through insulation requirement for the
thg compound completely filling the casing, so that
ANCES do not exist, if the component passes the electric
e with the compliance clause below and in addition

Alternatively for components, the
insulation consisting of i
CLEARANCES and CR g
strength test | nc

- passes th sts and inspection criteria of 2.10.11 with an electric strength test of
1,5 kV multiplied by 1,6 (the electric strength test of 2.10.10 shall be performed using
1,5 kV), and

- is subject to ROUTINE TESTING for electric strength during manufacturing, using a test
voltage of 1,5 kV.

It is permitted to bridge this insulation with an optocoupler complying with 2.10.5.4 b).

It is permitted to bridge this insulation with a capacitor complying with
EN 60384-14:2005, subclass Y2.

A capacitor classified Y3 according to EN 60384-14:2005, may bridge this insulation
under the following conditions:

- the insulation requirements are satisfied by having a capacitor classified Y3 as
defined by EN 60384-14, which in addition to the Y3 testing, is tested with an
impulse test of 2,5 kV defined in EN 60950-1:2006, 6.2.2.1;

- the additional testing shall be performed on all the test specimens as described in
EN 60384-14;

- the impulse test of 2,5kV is to be performed before the endurance test in
EN 60384-14, in the sequence of tests as described in EN 60384-14.

In Finland, Norway and Sweden, the exclusions are applicable for PERMANENTLY
CONNECTED EQUIPMENT, PLUGGABLE EQUIPMENT TYPE B and equipment intended to be used in
a RESTRICTED ACCESS LOCATION where equipotential bonding has been applied, e.g. in a
telecommunication centre, and which has provision for a permanently connected
PROTECTIVE EARTHING CONDUCTOR and is provided with instructions for the installation of that
conductor by a SERVICE PERSON.

In Finland, Norway and Sweden, for requirements see 6.1.2.1 and 6.1.2.2 of this annex.
The term TELECOMMUNICATION NETWORK in 6.1.2 being replaced by the term CABLE
DISTRIBUTION SYSTEM.

In Norway and Sweden, for requirements see 1.2.13.14 and 1.7.2.1 of this annex.

In Norway, for installation conditions see EN 60728-11:2005.




BS EN 60950-1:2006+A2:2013
IEC 60950-1:2005+A2:2013 (E) - 326 -

Annex ZC
(informative)

A-deviations 00((\\

A-deviation: National deviation due to regulations, the alteration of whic ﬁ\t)egne being outside the
competence of the CENELEC national member.

This European Standard falls under Directive [c11) RTTEIG\(Q\ QEC) and LVD (2006/95/EC) (

NOTE (from CEN/CENELEC IR Part 2:2006, 2.17 ndards fall under EC Directives, it is the view of the Commission of
the European Communities (OJ No C 59, 198§ 0&(—) hat the effect of the decision of the Court of Justice in case 815/79
Cremonini/Vrankovich (European Court S 1 p. 3583) is that compliance with A-deviations is no longer mandatory and that
the free movement of products c | *such a standard should not be restricted except under the safeguard procedure
provided for in the relevant Directivi

A-deviations in an EFTA-country are valid instead of the relevant provisions of the European Standard in
that country until they have been removed.

Clause National deviation

Text deleted

1.51 Switzerland (Ordinance on environmentally hazardous substances SR 814.81, Annex 1.7,
Mercury - Annex 1.7 of SR 814.81 applies for mercury.)

Add the following:

NOTE In Switzerland, switches containing mercury such as thermostats, relays and level controllers are not
allowed.

Text deleted




BS EN 60950-1:2006+A2:2013
- 327 - IEC 60950-1:2005+A2:2013 (E)

Clause

National deviation

1.7.2.1

1.7.13

Germany (Gesetz Uber technische Arbeitsmittel und Verbraucherprodukte r@ X\und
Produkt3|cherhe|tsgesetz — GPSG) [Law on technical labour equip %a consumer
products], of 6" January 2004, Section 2, Article 4, Clause (4), ltem Q@

If for the assurance of safety and health certain rules yg) , amending or maintenance
of a technical labour equipment or readymad roduct are to be followed, a
manual in German language has to be deli placmg the product on the market.

.

text deletqg, @‘Q .

.
Of this requirement, rules f(\r ly by SERVICE PERSONS are not exempted.

Switzerland (Ordinance on chemical hazardous risk reduction SR 814.81, Annex 2.15
Batteries)

Annex 2.15 of SR 814.81 applies for batteries.

text deleted
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C12) ZX. Protection against excessive sound pressure from personal music players \

Zx.1 General

personal music players that are closely coupled to the ear. It also quirements for

This sub-clause specifies requirements for protection against excessive Qéeo%ssure from
(|
earphones and headphones intended for use with personal m .

A personal music player is a portable equipment fore(\\g\use that:

— is designed to allow the user to Ilsten t d or broadcast sound or video; and
— primarily uses headphones or s that can be worn in or on or around the ears; and
— allows the user to wal @vhlle in use.

NOTE 1 Examples are hand-held or body-worn portable CD players, MP3 audio players, mobile phones with MP3 type
features, PDA’s or similar equipment.

A personal music player and earphones or headphones intended to be used with personal
music players shall comply with the requirements of this sub-clause.

The requirements in this sub-clause are valid for music or video mode only.

The requirements do not apply:

— while the personal music player is connected to an external amplifier; or

— while the headphones or earphones are not used.

NOTE 2 An external amplifier is an amplifier which is not part of the personal music player or the listening device, but which is
intended to play the music as a standalone music player.

The requirements do not apply to:
— hearing aid equipment and professional equipment;

NOTE 3 Professional equipment is equipment sold through special sales channels. All products sold through normal
electronics stores are considered not to be professional equipment.
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Ci»p — analogue personal music players (personal music players without any kind of digital
processing of the sound signal) that are brought to the market before the end of 2015.

NOTE 4 This exemption has been allowed because this technology is falling out of use and it is expected that within a \
years it will no longer exist. This exemption will not be extended to other technologies.

For equipment which is clearly designed or intended for use by young chiIdr@ eq{nits of

EN 71-1 apply. g
A\

Zx.2 Equipment requirements ¢g

No safety provision is required for equipment that ccc“&\“th the following:

— equipment provided as a package (pe usic player with its listening device), where
the acoustic output Laeqr is < easured while playing the fixed “programme

simulation noise” as descriSﬁh 0332-1; and
.
— a personal music play¥r ed with an analogue electrical output socket for a listening

device, where the electrtcal output is < 27 mV measured as described in EN 50332-2, while
playing the fixed “programme simulation noise” as described in EN 50332-1.

NOTE 1 Wherever the term acoustic output is used in this clause, the 30 s A-weighted equivalent sound pressure level Laeq 7 is
meant. See also Zx.5 and Annex Zx.

All other equipment shall:

a) protect the user from unintentional acoustic outputs exceeding those mentioned above;
and

b) have a standard acoustic output level not exceeding those mentioned above, and
automatically return to an output level not exceeding those mentioned above when the
power is switched off; and

c) provide a means to actively inform the user of the increased sound pressure when the
equipment is operated with an acoustic output exceeding those mentioned above. Any
means used shall be acknowledged by the user before activating a mode of operation
which allows for an acoustic output exceeding those mentioned above. The
acknowledgement does not need to be repeated more than once every 20 h of cumulative
listening time; and

NOTE 2 Examples of means include visual or audible signals. Action from the user is always required.

NOTE 3 The 20 h listening time is the accumulative listening time, independent how often and how long the personal music
player has been switched off.

d) have a warning as specified in Zx.3; and
e) not exceed the following:

1) equipment provided as a package (player with its listening device), the acoustic
output shall be < 100 dBA measured while playing the fixed “programme simulation
noise” described in EN 50332-1; and

2) a personal music player provided with an analogue electrical output socket for a
listening device, the electrical output shall be < 150 mV measured as described in EN
50332-2, while playing the fixed “programme simulation noise” described in EN 50332-1.

For music where the average sound pressure (long term Laeq,t) measured over the duration of
the song is lower than the average produced by the programme simulation noise, the warning
does not need to be given as long as the average sound pressure of the song is below the
basic limit of 85 dBA. In this case T becomes the duration of the song.
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NOTE 4 Classical music typically has an average sound pressure (long term Laeqr) Which is much lower than the average
programme simulation noise. Therefore, if the player is capable to analyse the song and compare it with the programme
simulation noise, the warning does not need to be given as long as the average sound pressure of the song is below the basic \

limit of 85 dBA
For example, if the player is set with the programme simulation noise to 85 dBA, but the average music level of the r@“\
65 dBA, there is no need to give a warning or ask an acknowledgement as long as the average sound level h ng is not

above the basic limit of 85 dBA.
Zx.3  Warning \)g
oo
The warning shall be placed on the equipment, or \lﬂ@e atfing, or in the instruction
manual and shall consist of the following: %\

— the symbol of Figure 1 with a m|n|mum ‘5 mm; and

— the following wording, or similars \

To prevent possible hem\ds'mage do not listen at high volume levels for long periods.

=l]®

Figure 1 — Warning label (IEC 60417-6044)

Alternatively, the entire warning may be given through the equipment display during use,
when the user is asked to acknowledge activation of the higher level.

Zx.4 Requirements for listening devices (headphones and earphones)
Zx.4.1 Wired listening devices with analogue input

With 94 dBA sound pressure output Laeqr, the input voltage of the fixed “programme
simulation noise” described in EN 50332-2 shall be = 75 mV.

This requirement is applicable in any mode where the headphones can operate (active or
passive), including any available setting (for example built-in volume level control).

NOTE The values of 94 dBA — 75 mV correspond with 85dBA — 27 mV and 100 dBA — 150 mV.
Zx.4.2 Wired listening devices with digital input

With any playing device playing the fixed “programme simulation noise” described in
EN 50332-1 (and respecting the digital interface standards, where a digital interface standard
exists that specifies the equivalent acoustic level), the acoustic output Laeqt Of the listening
device shall be <100 dBA.

This requirement is applicable in any mode where the headphones can operate, including any
available setting (for example built-in volume level control, additional sound feature like
equalization, etc.).

NOTE An example of a wired listening device with digital input is a USB headphone.
Zx.4.3 Wireless listening devices

In wireless mode:
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¢ — with any playing and transmitting device playing the fixed programme simulation noise
described in EN 50332-1; and

— respecting the wireless transmission standards, where an air interface standard exists th \
specifies the equivalent acoustic level; and
£0

— with volume and sound settings in the listening device (for example built-j evel

control, additional sound feature like equalization, etc.) set to the compj £ positions
that maximize the measured acoustic output for the abov ed programme
simulation noise,

the acoustic output Laeqr Of the listening device shall b‘\\@@

NOTE An example of a wireless listening device is a BIuet mone

Zx.5 Measurementmethods

Measurements shall be r)@, accordance with EN 50332-1 or EN 50332-2 as applicable.
Unless stated otherwise, t¥e time interval T shall be 30 s.

NOTE Test method for wireless equipment provided without listening device should be defined.
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[©2) Annex ZD

(informative)

00“\\

IEC and CENELEC code designations for flexible c@%

Type of flexible cord ‘ ‘\(\a‘ Séée designations
J‘ i
N IEC CENELEC
‘\‘i\‘

PVC insulated cords \'Q‘ \\“
Flat twin tinsel cord Y\\ 60227 IEC 41 HO3VH-Y
Light polyvinyl chloride sheathed flexible cord 60227 IEC 52 HO3VV-F

HO3VVH2-F
Ordinary polyvinyl chloride sheathed flexible cord 60277 IEC 53 HO5VV-F

HO5VVH2-F
Rubber insulated cords
Braided cord 60245 IEC 51 HO3RT-F
Ordinary tough rubber sheathed flexible cord 60245 IEC 53 HO5RR-F
Ordinary polychloroprene sheathed flexible cord 60245 IEC 57 HO5RN-F
Heavy polychloroprene sheathed flexible cord 60245 IEC 66 HO7RN-F
Cords having high flexibility
Rubber insulated and sheathed cord 60245 IEC 86 HO3RR-H
Rubber insulated, crosslinked PVC sheathed cord 60245 IEC 87 HO3RV4-H
Crosslinked PVC insulated and sheathed cord 60245 IEC 88 HO3V4V4-H
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E2Annex Zx
(informative)

Significance of Laeq,t in EN 50332-1 and additional mformatlorbo((\

Rl

LAeq 1 is derived from the general formula for equivalent sound press

a'
NN
This can be represented graphl w%\w

= Fluctuating Acquired Sound
Pressure Level

= 80 -
-
g o P % t2
- 754 i
e
-
[
1%}
£ 70;
- Equivalent Continuous
5 Sound Pressure Level
o
B 65 -

60 r : r

10 20 30 40 50 60
Time [s]

In EN 50332-1 the measurement time interval (f, — £;) is 30 s.

In practice, and for the purposes of listening to personal music player content, Laeqr has a
time interval T (t,— t4) in the order of minutes / hours and not seconds.

6.5 (Limitation value) of EN 50332-1:2000 acknowledges this fact and states that the 100 dB
limit equates to a long time average of 90 dB Laeq 7. By using the IEC 60268-1 “programme
simulation noise” test signal, this also takes the spectral content into account.
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[2The SCENHIR' report states that 80 dBA is considered safe for an exposure time of
40 h/week. Most persons do not listen to 40 h/week to their personal music player. In addition,
not all music tracks are at the same level of the simulated noise signal. Whilst modern music
tends to be at around the same level, most of the available music is at a lower average leygM \
Therefore, the working group2 considers a value of 85 dBA to be safe for an over
majority of the users of personal music players. il 66

.

“\\“\\““\N ‘

\(\\\\3

€12 1 SCENIHR opinion of 23 Sept 2008: Potential health risks of exposure to noise from personal music players and
mobile phones including a music playing function

2 CENELEC TC108X/WG03
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