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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO/VIDEO, INFORMATION AND
COMMUNICATION TECHNOLOGY EQUIPMENT -

Part 1: Safety requirements

018

FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC\is‘to pro
ifternational co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftercreferred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance' with conditions determing]
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{as nearly as possible, an internat
cpnsensus of opinion on the relevant subjects since each technical committee has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Naf
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsiblefor the way in which they are used or for
isinterpretation by any end user.

tlansparently to the maximum extent possible in_their national and regional publications. Any diverg
tween any IEC Publication and the corresponding“national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation-of*conformity. Independent certification bodies provide confo
assessment services and, in some areasy access to IEC marks of conformity. IEC is not responsible fo
services carried out by independent certification bodies.

Il users should ensure that they have'the latest edition of this publication.

o liability shall attach to IEC orjits directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of \the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn 'to the Normative references cited in this publication. Use of the referenced publicatio
indispensable for\the correct application of this publication.

ttention is.drawn to the possibility that some of the elements of this IEC Publication may be the subjg
ptent rights./IEC shall not be held responsible for identifying any or all such patent rights.

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compijising
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This third edition cancels and replaces the second edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

addition of requirements for outdoor equipment;
new requirements for optical radiation;

addition of requirements for insulating liquids;
addition of requirements for work cells;
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— addition of requirements for wireless power transmitters;

— addition of requirements for fully insulated winding wire (FIW);

— alternative method for determination of top, bottom and side openings for fire enclosures;

— alternative requirements for sound pressure.

The

text of this document is based on the following documents:

FDIS Report on voting
108/701/FDIS 108/707/RVD

Full
the

This

Al
info

The
follg

Ac
doc

N, .8.1
J0.2.1, 54.10.2.2, 5.4
.9.3,10.6.1, F.3.3.6,Y.4

information on the voting for the approval of this International Standard can be-foun
report on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Rart’2.

5t of all parts in the IEC 62368 series, published under the general title Audio/vi
rmation and communication technology equipment, can be found gnithe IEC website.

“in some countries” notes regarding differing national praCtices are contained in
wing clauses, subclauses and tables:

Clause 1, 3.3 , 3.3.8.3, 4.1.15, 4.7.3, 5222, 542324, 5425, 54
0

.10.2.3, 5.5.2.1, 55.6, 5.614.2.1, 56.8, 5.7.6, 5.7.7.1, 854
.1,Y.4.5, Table 12, Table13 and Table 39.

is document, the following print types or formats are used:

equirements proper and normative anhexes: in roman type;
compliance statements and test specifications: in italic type;
notes/explanatory matter: in smaller'roman type;

hormative conditions within«tables: in smaller roman type;

erms that are defined in-3.3: bold.

gures and tables, if colour is available:

jreen colour denotes a class 1 energy source;
ellow colour.dénotes a class 2 energy source;
ed cologrydenotes a class 3 energy source.

bmparison of terms introduced in this document that are different from other existing
imeénts is given in Annex W.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to

the

specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

NOTE Explanatory information related to IEC 62368-1is contained in IEC TR 62368-2. It provides rationale
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INTRODUCTION

0 Principles of this product safety standard

0.1 Objective

This part of IEC 62368 is a product safety standard that classifies energy sources, prescribes
safeguards against those energy sources, and provides guidance on the application of, and
requirements for, those safeguards.

The| prescribed safeguards are intended to reduce the likelihood of pain, injury and,tin| the
casg¢ of fire, property damage.

The| objective of the INTRODUCTION is to help designers to understand /{he” underlying
pringiples of safety in order to design safe equipment. These principles are.informative [and
not pn alternative to the detailed requirements of this document.

0.2 Persons
0.2 General

Thi§ document describes safeguards for the protection<of three kinds of persons:|the
ordinary person, the instructed person, and the skilled person. Unless otheryise
spegified, the requirements for an ordinary person apply. This document assumes that a
pergon will not intentionally create conditions or situations that could cause pain or injury.

NOTE 1 In Australia, the work conducted by an instructed person or skilled person may require formal licepsing
from|regulatory authorities.

NOTE 2 In Germany, a person may only be regarded, as an instructed person or a skilled person if certain Jegal
requirements are fulfilled.

0.2.p Ordinary person

Ordinary person is the term.applied to all persons other than instructed persons |and
skilled persons. Ordinary .persons include not only users of the equipment, but alsg all
pergons who may have access to the equipment or who may be in the vicinity of|the
equ|pment. Under normal operating conditions or abnormal operating conditions,
ordinary persons should not be exposed to parts comprising energy sources capablge of
causing pain or injury. Under a single fault condition, ordinary persons should not be
exppsed to partsicomprising energy sources capable of causing injury.

0.2.3 Instructed person

Insfructed person is a term applied to persons who have been instructed and trained by a
skiltled person, or who are supervised by a skilled person, to identify energy sources |that
may cause pain (see Table 1) and to take precautions to avoid unintentional contact with or
exposure to those energy sources. Under normal operating conditions, abnormal
operating conditions or single fault conditions, instructed persons should not be exposed
to parts comprising energy sources capable of causing injury.

0.24 Skilled person

Skilled person is a term applied to persons who have training or experience in the equipment
technology, particularly in knowing the various energies and energy magnitudes used in the
equipment. Skilled persons are expected to use their training and experience to recognize
energy sources capable of causing pain or injury and to take action for protection from injury
from those energies. Skilled persons should also be protected against unintentional contact
or exposure to energy sources capable of causing injury.
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0.3 Model for pain and injury

An energy source that causes pain or injury does so through the transfer of some form of
energy to or from a body part.

This concept is represented by a three-block model (see Figure 1).

Energy source
capable of Energy
causing pain or transfer Body part

L 71

Figure 1 — Three block model for pain and injury

Thig safety standard specifies three classes of energy sources defined. by magnitudes |and
durgtions of source parameters relative to the body responses to thoser.electrical and thermal
enefgy sources (see Table 1). Source parameters relative to responses to combustible
material, mechanical energy sources and radiation energy sources’ are specified based on
experience and basic safety standards.

Table 1 — Response to energy class

Energy source Effect on the body Effect on combustible materials
CIaPs 1 Not painful, but may\bQi}tlectable Ignition not likely
ANY
Claps 2 Painful, but not a&@ury Ignition possible, but limited growth
O and spread of fire

Class 3 Ignition likely, rapid growth and

spread of fire

The| energy threshold for pain of injury is not constant throughout the population. |For
example, for some energy sources, the threshold is a function of body mass; the lower| the
masgs, the lower the threshold, and vice-versa. Other body variables include age, statg of
health, state of emotions; effect of drugs, skin characteristics, etc. Furthermore, even where
outward appearances:.0therwise appear equal, individuals differ in their thresholdg of
susgeptibility to the.same energy source.

The| effect of~duration of energy transfer is a function of the specific energy form.|For
example, pain'or injury from thermal energy can be very short (1 s) for high skin temperature,
or very longs(several hours) for low skin temperature.

Furthermore, the pain or injury may occur some considerable time after the transfer of enéergy
to a body part. For example, pain or injury from some chemical or physiological reaction may
not be manifested for days, weeks, months, or years.

0.4 Energy sources

Energy sources are addressed by this document, together with the pain or injury that results
from a transfer of that energy to the body, and the likelihood of property damage that results
from fire escaping the equipment.

An electrical product is connected to an electrical energy source (for example, the mains), an
external power supply, or a battery. An electrical product uses the electrical energy to
perform its intended functions.


https://iecnorm.com/api/?name=9aa24c02f0aa71a35a4a9da4b0eccf9f

IEC 62368-1:2018 © IEC 2018 - 25—

In the process of using electrical energy, the product transforms the electrical energy into
other forms of energy (for example, thermal energy, kinetic energy, optical energy, audio
energy, electromagnetic energy, etc.). Some energy transformations may be a deliberate part
of the product function (for example, moving parts of a printer, images on a visual display unit,
sound from a speaker, etc.). Some energy transformations may be a by-product of the product
function (for example, heat dissipated by functional circuits, X-radiation from a cathode-ray
tube, etc.).

Some products may use energy sources that are non-electrical energy sources such as
moving parts or chemicals. The energy in these other sources may be transferred to or from a
body part, or may be transformed into other energy forms (for example, chemical energy may
be qonverted to electrical energy through a battery, or a moving body part transfers its kinetic
enefgy to a sharp edge).

Examples of the types of energy forms and the associated injuries and property danfage
addressed in this document are in Table 2.

Table 2 — Examples of body response or property damage related to-energy sources

Forms of energy Examples of body response) or property Clause
damage

Eleptrical energy Pain, fibrillation, cardjac.afrest, respiratory 5

(forlexample, energized conductive parts) arrest, skin burn, or‘intefnal organ burn

Thgrmal energy 6
Electrically-caused fire leading to burn-related

]Sfor example, electrical ignition and spread of pain or injufy, Jor property damage

ire

Chgmical reaction 7
Skin"damage, organ damage, or poisoning

(forfexample, electrolyte, poison)

Kinptic energy Laceration, puncture, abrasion, contusion, 8

(fol example, moving parts of equipment, ora crush, amputation, or loss of a limb, eye, ear,

moying body part against an equipment part) etc.

Thgrmal energy 9
Skin burn

(forj example, hot accessible parts)

Radiated energy 10

(fojexample, electromagnetic energy, optical Loss of sight, skin burn, or loss of hearing

endrgy, acoustic energy)

0.5 Safeguards
0.5.11 General

Many\products necessarily use energy capable of causing pain or injury. Product dekign
cannot eliminate such energy use. Consequently, such products should use a scheme that
reduces the likelihood of such energy being transferred to a body part. The scheme that
reduces the likelihood of energy transfer to a body part is a safeguard (see Figure 2).

Energy source
capable of causing Safeguard Body part
pain or injury

IEC

Figure 2 — Three block model for safety
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afeguard is a device or scheme or system that:

is interposed between an energy source capable of causing pain or injury and a body part,

and

reduces the likelihood of transfer of energy capable of causing pain or injury to a body

part.

NOTE Safeguard mechanisms against transfer of energy capable of causing pain or injury include:

As

— attenuating the energy (reduces the value of the energy); or

— impeding the energy (slows the rate of energy transfer); or

diverting the energy (cnanges the energy airection), or
disconnecting, interrupting, or disabling the energy source; or
enveloping the energy source (reduces the likelihood of the energy from escaping); or

interposing a barrier between a body part and the energy source.

afeguard can be applied to the equipment, to the local installation, to a person or can

learhed or directed behaviour (for example, resulting from an instructional safegu
intehded to reduce the likelihood of transfer of energy capable of causing pain or injur
saf¢guard may be a single element or may be a set of elements.

Genlerally, this document uses an order of preference for providing safeguards based on

req

direments given in ISO/IEC Guide 51 as follows:

equipment safeguards are always useful, since they*do not require any knowledg
hctions by persons coming into contact with the eqtipment;

nstallation (for example, the equipment has terbe bolted to the floor to provide stability

pehavioural safeguards are useful when-the equipment requires an energy source tq
accessible.

In practice, safeguard selection accounts for the nature of the energy source, the inten

use

, the functional requirements of the equipment, and similar considerations.

0.5.p Equipment safeguard

An
do

ble safeguard, or a‘reinforced safeguard.

0.5.8 Installation’ safeguard

Installation_safeguards are not controlled by the equipment manufacturer, although in s

cas

Generally, with respect to equipment, an installation safeguard is a supplemen
safeguard:

s, installation safeguards may be specified in the equipment installation instructions|.

be a
ard)
y. A

the

e or

nstallation safeguards are useful when a saféty ‘Characteristic can only be provided after

);
be

ded

equipment safeguard-may be a basic safeguard, a supplementary safeguard, a

pbme

tary

NOTE For example, the supplementary safeguard providing protective earthing is located partly in the
equipment and partly in the installation. The supplementary safeguard providing protective earthing is not
effective until the equipment is connected to the protective earthing of the installation.

Requirements for installation safeguards are not addressed in this document. However, this
document does assume some installation safeguards, such as protective earthing, are in
place and are effective.

0.5.4 Personal safeguard

A personal safeguard may be a basic safeguard, a supplementary safeguard, or a
reinforced safeguard.
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Requirements for personal safeguards are not addressed in this document. However, this
document does assume that personal safeguards are available for use as specified by the
manufacturer.

0.5.5 Behavioural safeguards
0.5.5.1 Introduction to behavioural safeguards

In the absence of an equipment, installation, or personal safeguard, a person may use a
specific behaviour as a safeguard to avoid energy transfer and consequent injury. A
behavioural safeguard is a voluntary or instructed behaviour intended to reduce the likelihood
of tnansfer of energy to a body part.

Thr¢e kinds of behavioural safeguards are specified in this document. Eac¢h kind of
behpvioural safeguard is associated with a specific kind of person. An instructi¢nal
safeguard is usually addressed to an ordinary person, but may also be addressed tg an
insaructed person or a skilled person. A precautionary safeguard (is used by| an
insfructed person. A skill safeguard is used by a skilled person.

0.5.p.2 Instructional safeguard

An instructional safeguard is a means of providing information, ‘describing the existence|and
locgtion of an energy source capable of causing pain or injury; and is intended to invoke a
spegific behaviour on the part of a person to reduce the likelihood of transfer of energy fo a
body part (see Annex F).

An Jinstructional safeguard may be a visual indicator (symbols or words or both) of an
aud|ble message, as applicable to the expected use of the product.

When accessing locations where the equipnient needs to be energized to perform a serpyice
actiyity, an instructional safeguard may be considered acceptable protection to bypas$ an
equjipment safeguard such that the person is made aware of how to avoid contact with a
clags 2 or class 3 energy source.

If gquipment safeguards would interfere with or prohibit the equipment function,| an
insfructional safeguard may.replace an equipment safeguard.

If exposure to an energy source capable of causing pain or injury is essential to the cofrect
fungtioning of equipment, an instructional safeguard may be used to ensure protection of
pergons instead, of-another safeguard. Consideration should be given as to whether|the
insfructional safeguard should require the use of a personal safeguard.

Proyision<efian instructional safeguard does not result in an ordinary person becoming an
insllructed person (see 0.5.5.3).

0.5.5.3 Precautionary safeguard (used by an instructed person)

A precautionary safeguard is the training and experience or supervision of an instructed
person by a skilled person to use precautions to protect the instructed person against
class 2 energy sources. Precautionary safeguards are not specifically prescribed in this
document but are assumed to be effective when the term instructed person is used.

During equipment servicing, an instructed person may need to remove or defeat an
equipment safeguard. In this case, an instructed person is expected to then apply
precaution as a safeguard to avoid exposure to class 2 energy sources.
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0.5.5.4 Skill safeguard (used by a skilled person)

A skill safeguard is the education, training, knowledge and experience of the skilled person
that is used to protect the skilled person against class 2 or class 3 energy sources. Skill
safeguards are not specifically prescribed in this document but are assumed to be effective

whe

n the term skilled person is used.

During equipment servicing, a skilled person may need to remove or defeat an equipment
safeguard. In this case, a skilled person is expected to then apply skill as a safeguard to
avoid injury.

Dur
pers

0.5.

pro
cau
skil

NOT
ente

0.5.
Tab

0.5.r Safeguards during ordinary or instructed person service conditions

Durtlr;g skilled person service conditions, equipment safeguards’should be provide

ng ordinary person or instructed person service conditions, safeguards) for s

7 Equipment safeguards during skilled person service conditions

ct against the effects of a body's involuntary reaction (for-eéxample, startle) that m
e unintentional contact with a class 3 energy source loeated outside the view of
ed person.

E  This safeguard typically applies in large equipment, where, the)skilled person needs to partially or W
between two or more class 3 energy source locations while_sefvicing.

B8 Examples of safeguard characteristics

e 3 lists some examples of safeguard characteristics.

uch

ons may be necessary. Such safeguards can be equipment safeguards,‘ personal
safe@guards, or instructional safeguards.

il to
ight
the

holly
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Table 3 — Examples of safeguard characteristics

Safeguard

Basic
safeguard

Supplementary
safeguard

Reinforced
safeguard

Equipment safeguard:

a physical part of an
equipment

Effective under normal
operating conditions

Effective in the event of
failure of the basic
safeguard

Effective under normal
operating conditions
and in the event of a
single fault condition
elsewhere in the
equipment

Example: basic
insulation

Example: supplementary
insulation

Example: reinforced
insulation

Example: normal
temperatures below
ignition temperatures

Example: fire enclosure

Not applicable

Installation safeguard:

a ppysical part of a man-
mafle installation

Effective under normal
operating conditions

Effective in the event of
failure of an equipment
basic safeguard

Effective.under norma
operating.conditions
and in(the event of a
single/fault condition|
elsewhere in the
equipment

Example: wire size

Example: overcurrent
protective device

Example: socket outlef

Personal safeguard:

a ppysical device worn on
the|body

In the absence of any

equipment safeguard,
effective under normal
operating conditions

Effective in the event of
failure of an equipment
basic safeguard

In the absence of any
equipment safeguard
effective under norma
operating conditions
and in the event of a
single fault condition
elsewhere in the
equipment

Example: gloves

Example: insulating floor
mat

Example: electrically-
insulated glove for
handling live conductofs

Instructional safeguard:

a voluntary or instructed
beHaviour intended to
redce the likelihood of
trarnysfer of energy to a
body part

In the absence ofiany

equipment safeguard,
effective under normal
operating ‘eonditions

Effective in the event of
failure of an equipment
basic safeguard

Only effective on an
exceptional basis, whe
providing all appropria
safeguards would
prevent the intended
functioning of the
equipment

@ >

Example: instructional

safeguard to disconnect
telecommunication cable
before opening the cover

Example: after opening a
door, an instructional
safeguard against hot
parts

Example: instructional
safeguard of hot partg in
an office photocopier, pr
a continuous roll pape
cutter on a commercia
printer

0.6

Electrically-caused pain or injury (electric shock)

0.6.1

Models for electrically-caused pain or injury

Electrically-caused pain or injury may occur when electrical energy capable of causing pain or
injury is transferred to a body part (see Figure 3).

Electrical energy transfer occurs when there are two or more electrical contacts to the body:

— the first electrical contact is between a body part and a conductive part of the equipment;

— the second electrical contact is between another body part and

e earth, or

e another conductive part of the equipment.
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CTTeTgy SOUrce

4

Energy
transfer
mechanism

Energy
source

Prospective touch
voltage or
touch current

Two electrical

Body resistance
contacts

IEC
Figure 3 — Schematic and model for electrically-caused pain or injury

Depending on the magnitude, duration,”wave shape, and frequency of the current, the effect
on the human body varies from undetectable to detectable to painful to injurious.

0.6. Models for protection’against electrically-caused pain or injury

Ong or more safeguards. are interposed between an electrical energy source capablg¢ of
causing pain or injury-and a body part to protect against electrically-caused pain or injury (see
Figyre 4).

Ener
sourfg - Safeguard |:> Body

Prospective touch
voltage and
touch current

Electrical

. ; Body resistance
insulation

IEC

Figure 4 — Model for protection against electrically-caused pain or injury

Protection against electrically-caused pain is provided under normal operating conditions
and abnormal operating conditions. For such protection, under normal operating
conditions and abnormal operating conditions, a basic safeguard is interposed between
an electrical energy source capable of causing pain and an ordinary person.
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The most common basic safeguard against an electrical energy source capable of causing
pain is electrical insulation (also known as basic insulation) interposed between the energy
source and a body part.

Protection against electrically-caused injury is provided under normal operating conditions,
abnormal operating conditions, and single fault conditions. For such protection, under
normal operating conditions and abnormal operating conditions, both a basic safeguard
and a supplementary safeguard are interposed between an electrical energy source capable
of causing injury and an ordinary person (see 4.3.2.4), or an instructed person (see
4.3.3.3). In the event of a failure of either safeguard, the other safeguard becomes effective.
The ' ' ing injury
is placed between the basic safeguard and a body part. A supplementary safeguard.may
dditional electrical insulation (supplementary insulation) or a protectively- earthed

Another safeguard against an electrical energy source capable of causing injury is electrical
lation (also known as double insulation or reinforced insulation) placed between| the
enefgy source and a body part.

Likgwise, a reinforced safeguard may be placed between ap'‘electrical energy source
capgble of causing injury and a body part.

0.7 | Electrically-caused fire
0.7.1 Models for electrically-caused fire

Elegtrically-caused fire is due to conversion of<glectrical energy to thermal energy (see
Figdyre 5), where the thermal energy heats a fuel.material followed by ignition and combustion.

Energy
transfer ‘ F;'lel. |
mechanism materia

b

Electricalenergy
conversion to
thermal energy

Material

Conduction,
convection,
radiation

exceeds ignition
temperature

IEC

Figure 5 — Model for electrically-caused fire

Elegtrical ‘energy is converted to thermal energy either in a resistance or in an arc and is
transferred to a fuel material by conduction, convection, or radiation. As the fuel material
heatsif chemically decomposes into gases, liquids and solids. When the gas is at its ignltion
temperature, the gas can be ignited by an ignition source. When the gas is at its spontaneous
ignition temperature, the gas ignites by itself. Both result in fire.

0.7.2 Models for protection against electrically-caused fire

The basic safeguard against electrically-caused fire (see Figure 6) is that the temperature of
a material, under normal operating conditions and abnormal operating conditions, does
not cause the material to ignite.

The supplementary safeguard against electrically-caused fire reduces the likelihood of
ignition or, in the case of ignition, reduces the likelihood of spread of fire.


https://iecnorm.com/api/?name=9aa24c02f0aa71a35a4a9da4b0eccf9f

-32 - IEC 62368-1:2018 © IEC 2018

Energy
source

1

Safeguard |:> Fuel
material

Material does not

Electrical energy
conversion to
thermal energy

Thermal

. exceed ignition
resistance

temperature

0.8

Inju
extq
exp

The
mat

Sup
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Figure 6 — Models for protection‘against fire

Injury caused by hazardous substances

nt of injury by a given substance depends on both the magnitude and duratiof
psure and on the body part susceptibility~te that substance.

basic safeguard against injury caused by hazardous substances is containment of
erial.

containment trays;
amper-proof s€rews to prevent unauthorized access;
nstructionalsafeguards.

plementary safeguards_.against injury caused by hazardous substances may include:

'y caused by hazardous substances is due.to a chemical reaction with a body part. [The

of

the

onal and-regional regulations govern the use of and exposure to hazardous substances
j in(equipment. These regulations do not enable a practical classification of hazardious

0.9

Mechanically-caused injury

Mechanically-caused injury is due to kinetic energy transfer to a body part when a collision
occurs between a body part and an equipment part. The kinetic energy is a function of the
relative motion between a body part and accessible parts of the equipment, including parts
ejected from the equipment that collide with a body part.

Exa

mples of kinetic energy sources are:

— body motion relative to sharp edges and corners;

part motion due to rotating or other moving parts, including pinch points;
part motion due to loosening, exploding, or imploding parts;
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— equipment motion due to instability;

— equipment motion due to wall, ceiling, or rack mounting means failure;

— equipment motion due to handle failure;

— part motion due to an exploding battery;

— equipment motion due to cart or stand instability or failure.

The basic safeguard against mechanically-caused injury is a function of the specific energy
source. Basic safeguards may include:

rounded edaes and corners:
J 7

The
spe

hn enclosure to prevent a moving part from being accessible;
hn enclosure to prevent expelling a moving part;

h safety interlock to control access to an otherwise moving part;
means to stop the motion of a moving part;

means to stabilize the equipment;

obust handles;

obust mounting means;

means to contain parts expelled during explosion or imploSian.

supplementary safeguard against mechanically-caused injury is a function of
Cific energy source. Supplementary safeguards maytinclude:

nstructional safeguards;

— |nstructions and training;

hdditional enclosures or barriers;

— safety interlocks.

The
ene

reinforced safeguard against_mechanically-caused injury is a function of the spe
gy source. Reinforced safeguards may include:

pxtra thick glass on the front'of a CRT;
ack slide-rails and means of support;

— safety interlock.

0.1d
0.1d

The
tran

Thermally-caused injury (skin burn)
.1 Modéls*for thermally-caused injury

rmallyscaused injury may occur when thermal energy capable of causing injur
sferred to a body part (see Figure 7).

the

cific

y is

Thermal energy transfer occurs when a body touches a hot equipment part. The extent of
injury depends on the temperature difference, the thermal mass of the object, rate of thermal
energy transfer to the skin, and duration of contact.

The requirements in this document only address safeguards against thermal energy transfer
by conduction. This document does not address safeguards against thermal energy transfer
by convection or radiation.
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Figure 7 — Schematic and model for thermally-caused injury

ending on the temperature, contact duration, material properties, and mass of
brial, the perception of the human body varies from warmth to heat that may result in
jury (burn).

.2 Models for protection against thermally-caused pain or injury

or more safeguards are interposed between a thermal energy source capable of cau
or injury and an)ordinary person (see Figure 8).

Energy - Safeguard |:> Body
source

018

the
bain

5ing

Temperature, Thermal Body part

material, insulation thermal
mass, etc. resistance

IEC

Figure 8 — Model for protection against thermally-caused injury

Under normal operating conditions and abnormal operating conditions, protection is used
against thermally-cause pain. For such protection, a basic safeguard is interposed between
a thermal energy source capable of causing pain and an ordinary person.
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Under normal operating conditions, abnormal operating conditions and single fault
conditions, protection is used against thermally-caused injury. For such protection, a basic
safeguard and a supplementary safeguard are interposed between a thermal energy source
capable of causing injury and an ordinary person.

The basic safeguard against a thermal energy source capable of causing pain or injury is
thermal insulation placed between the energy source and a body part. In some cases, a basic
safeguard against a thermal energy source capable of causing pain or injury may be an
instructional safeguard identifying the hot parts and how to reduce the likelihood of injury. In
some cases, a basic safeguard reduces the likelihood of a non-injurious thermal energy
source from becoming a thermal energy source capable of causing pain or injury

Examples of such basic safeguards are:
— ¢ontrol of electrical energy being converted to thermal energy (for \examplg, a
hermostat);

— heat sinking, etc.
The| supplementary safeguard against a thermal energy source capable of causing injufry is
thermal insulation placed between the energy source and a body-part. In some casep, a
supplementary safeguard against a thermal energy source capable of causing pain or infjury

mayl be an instructional safeguard identifying the hot parts and how to reduce the likelifood
of injury.

0.11 Radiation-caused injury

Radiation-caused injury within the scope of this document is generally attributed to one of the
follgwing energy transfer mechanisms:

— heating of a body organ caused by expo§ure to non-ionising radiation, such as the highly
ocalised energy of a laser impinging on.the retina; or

— auditory injury caused by over stimalation of the ear by excessive peaks or sustained |oud
sound, leading to physical or nerve‘damage; or

— XK-radiation; or
— UV radiation.

Radiated energy is transférred by impingement of wave emission upon a body part.

The| basic safeguard against radiation-caused injury is containment of the energy within an
encjosure that.isiopaque to the radiated energy.

Thefe arelseveral supplementary safeguards against radiation-caused injury. [The
supplementary safeguards may include safety interlocks to disconnect power to|the
genFrator, tamper-proof screws to prevent unauthorized access, etc.

The basic safeguard against auditory injury is to limit the acoustic output of personal music
players and their associated headphones and earphones.

Examples of supplementary safeguards against auditory pain and injury are the provision of
warnings and information advising the user how to use the equipment correctly.
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AUDIO/VIDEO, INFORMATION AND
COMMUNICATION TECHNOLOGY EQUIPMENT -

Part 1: Safety requirements

1 Scope

Thig part of IEC 62368 is applicable to the safety of electrical and electronic equipment-within
the field of audio, video, information and communication technology, and business_and’ office
madhines with a rated voltage not exceeding 600 V. This document does, not include
reqyirements for performance or functional characteristics of equipment.

NOTE 1 Examples of equipment within the scope of this document are given in Annex A.

NOTE 2 A rated voltage of 600 V is considered to include equipment rated 400/690_V//
Thi§ document is also applicable to:

— ¢omponents and subassemblies intended for incorporation in this equipment. Such
components and subassemblies need not comply with every requirement of this document,
brovided that the complete equipment, incorperating such components [and
Eubassemblies, does comply;

— external power supply units intended to supply)other equipment within the scope of|this
jocument;

— @ccessories intended to be used with equipment within the scope of this document;

— large equipment installed in restricted access areas. For equipment having large
machinery aspects, additional requirements may apply; and

— @quipment to be used in tropical regions.

Thig document also includes requirements for audio/video, information and communicdtion
techinology equipment intended;to be installed in an outdoor location. The requirementg for
outdoor equipment also apply, where relevant, to outdoor enclosures suitable for direct
installation in the field and supplied for housing audio/video, information and communicgtion
technology equipment:io be installed in an outdoor location. See Annex Y for spegific
consgtruction requirements not covered elsewhere in this document.

Each installationimay have particular requirements. In addition, requirements for protection of
the loutdoor equipment against the effects of direct lightning strikes are not covered by|this
docpiments

NOTE 3,¥For information on this subject, see IEC 62305-1.

This document assumes a maximum altitude of 2 000 m unless otherwise specified by the
manufacturer.

Additional requirements for equipment having the capability to supply DC power over
commonly used communication cables, such as USB or Ethernet (PoE), are given in
IEC 62368-3. IEC 62368-3 does not apply to:

— equipment supplying power using proprietary connectors; or
— equipment using a proprietary protocol for power selection.
This document specifies safeguards for ordinary persons, instructed persons, and skilled

persons. Additional requirements may apply for equipment that is clearly designed or
intended for use by children or specifically attractive to children.
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NOTE 4 In Australia, the work conducted by an instructed person or a skilled person may require formal
licensing from regulatory authorities.

NOTE 5 In Germany, in many cases a person may only be regarded as an instructed person or a skilled person
if certain legal requirements are fulfilled.

This document does not apply to:

— equipment with non-self-contained hazardous moving parts, such as robotic equipment;
and

NOTE 6 For requirements related to robotic equipment in an industrial environment, see IEC 60204-1,
EC 60204-11, 1SO 10218-1 and ISO 10218-2

— personal care robots, including mobile servant robots, physical assistant robotsyp|and
berson carrier robots; and

NOTE 7 For requirements related to personal care robots, see ISO 13482.
— power supply systems that are not an integral part of the equipment,»such as magtor-
penerator sets, battery backup systems and distribution transformers.
Thig document does not address:

— manufacturing processes except for routine tests;

— injurious effects of gases released by thermal decompositian,or combustion;
— (lisposal processes;

— effects of transport (other than as specified in this document);

— effects of storage of materials, components, or the equipment itself;

— {he likelihood of injury from particulate radiation such as alpha particles and beta partigles;
— 1{he likelihood of thermal injury due to radiated or convected thermal energy;
— {he likelihood of injury due to flammable\liquids;

— {he use of the equipment in oxygen-enriched or explosive atmospheres;

— exposure to chemicals other than-as specified in Clause 7;

— ¢lectrostatic discharge events;

— exposure to electromagnetic fields;

— environmental aspects;, or

— fequirements for functional safety, except for those related to work cells.

NOTE 8 For specific ‘fanctional and software safety requirements of electronic safety-related systems| (for
exanjple, protectivéielectronic circuits), see IEC 61508-1.

2 [Normative references

Thel followin ments are referred to in the text in h a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60027-1, Letter symbols to be used in electrical technology — Part 1: General
IEC 60065, Audio, video and similar electronic apparatus — Safety requirements
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-11, Basic environmental testing procedures — Part 2-11: Tests — Test Ka: Salt
mist
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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 60076-14, Power transformers — Part 14: Liquid-immersed power transformers using
high-temperature insulation materials

IEC TR 60083, Plugs and socket-outlets for domestic and similar general use standardized in
merfiber countries of IEC

IEC|60085, Electrical insulation — Thermal evaluation and designation
IEC|60086-4, Primary batteries — Part 4: Safety of lithium batteries
IEC|60086-5, Primary batteries — Part 5: Safety of batteries with aqueous'electrolyte

IEC[60107-1:1997, Methods of measurement on receivers nfor television broadpast
tranlsmissions — Part 1. General considerations — Measureménts at radio and video
frequencies

IEC|60112, Method for the determination of the proof andythe comparative tracking indicds of
solid insulating materials

IEC|60127 (all parts), Miniature fuses

IEC|60227-1, Polyvinyl chloride insulated~¢€ables of rated voltages up to and inclufling
450f750 V — Part 1: General requirements

IEC|60227-2:1997, Polyvinyl chloride’insulated cables of rated voltages up to and inclugling
450(750 V — Part 2: Test methods
IEC|60227-2:1997/AMD1:2003

IEC|60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 [V —
Parg 1: General requirements

IEC|60296, Fluids -for electrotechnical applications — Unused mineral insulating oils| for
tranisformers and switchgear

IEC|60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes

IECLeQ317 (all narts) Specifications for particulartvpes of winding wires
\ L 77 T T 7T =4

IEC 60317-0-7:2017, Specifications for particular types of winding wires — Part 0-7: General
requirements — Fully insulated (FIW) zero-defect enamelled round copper wire

IEC 60317-43, Specifications for particular types of winding wires — Part 43: Aromatic
polyimide tape wrapped round copper wire, class 240

IEC 60317-56, Specifications for particular types of winding wires — Part 56: Solderable fully
insulated (FIW) zero-defect polyurethane enamelled round copper wire, class 180

IEC 60320 (all parts), Appliance couplers for household and similar general purposes
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IEC 60320-1, Appliance couplers for household and similar general purposes — Part 1:
General requirements

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 60332-1-3, Tests on electric and optical fibre cables under fire conditions — Part 1-3: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for
determination of flaming droplets/particles

IEC|60332-2-2, Tests on electric and optical fibre cables under fire conditions — Part 2=2:-’[est
for (vertical flame propagation for a single small insulated wire or cable — Proeedure| for
diffgsion flame

IEC|60384-14, Fixed capacitors for use in electronic equipment — Part. 14: Sectipnal
spegification: Fixed capacitors for electromagnetic interference suppression<and connectign to
the supply mains

IEC|60417, Graphical symbols for use on equipment, available from: <http://www.graphical-
sympbols.info/equipment>

IEC|60529, Degrees of protection provided by enclosures (IP°Code)

IEC|60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC|60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: [Use
of cpating, potting or moulding for protectien. against pollution

IEC|60691:2015, Thermal-links — Requirements and application guide

IEC|60695-2-11, Fire hazard tésting — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC|60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test methqd

IEC|60695-10-3,, Fire hazard testing — Part 10-3: Abnormal heat — Mould stress relief
distprtion test

IEC|60695-11-5:2016, 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 60695-11-20:2015, Fire hazard testing — Part 11-20: Test flames — 500 W flame test
methods

IEC TS 60695-11-21, Fire hazard testing — Part 11-21: Test flames — 500 W vertical flame test
method for tubular polymeric materials

IEC 60728-11:2016, Cable networks for television signals, sound signals and interactive
services — Part 11: Safety

IEC 60730 (all parts), Automatic electrical controls for household and similar use
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IEC 60730-1:2013, Automatic electrical controls — Part 1: General requirements

IEC 60738-1:2006, Thermistors — Directly heated positive temperature coefficient — Part 1:
Generic specification

IEC 60747-5-5:2007, Semiconductor devices — Discrete devices — Part 5-5: Optoelectronic
devices — Photocouplers
IEC 60747-5-5:2007/AMD1:2015

IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements

IEC|60825-2, Safety of laser products — Part 2: Safety of optical fibre communication.systems
(OFCS)

IEC|60825-12, Safety of laser products — Part 12: Safety of free space optical communicdtion
syslems used for transmission of information

IEC|60836, Specifications for unused silicone insulating liquids for electrotechnical purposgs

IEC|60851-3:2009, Winding wires — Test methods — Part 3: Mechanical properties
IEC|60851-3:2009/AMD1:2013

IEC|60851-5:2008, Winding wires — Test methods — Part 5yElectrical properties
IEC|60851-5:2008/AMD1:2011

IEC|60884-1, Plugs and socket-outlets for household and similar purposes — Part 1: General
reqyirements

IEC|60896-11, Stationary lead-acid batteries — Part 11: Vented types — General requirements
and|methods of tests

IEC|60896-21:2004, Stationary lead-acid batteries — Part 21: Valve regulated types — Methods
of tgst

IEC|60896-22, Stationary-lead-acid batteries — Part 22: Valve regulated types — Requiremeénts

IEC|60906-1, IEC system of plugs and socket-outlets for household and similar purpos¢s —
Part 1: Plugs and.socket-outlets 16 A 250 V AC

IEC|60906-2, )JEC system of plugs and socket-outlets for household and similar purpos¢s —
Part 2: Plugs and socket-outlets 15 A 125 V AC

IECL60947-1 1 nm/-\/nlfngn eln/ifr\hgnnr and r‘nnfrnlgnnr_ Part 1: General rules

IEC 60947-5-5, Low-voltage switchgear and controlgear — Part 5-5: Control circuit devices
and switching elements — Electrical emergency stop device with mechanical latching function

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements
IEC 60990:2016, 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
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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 mmZ2 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 mm?2 up to 300 mm?2 (included)

IEC 61039, Classification of insulating liquids

IEC[6TUST-T, Varistors for use in electronic equipment — Part 1. Generic Specification

IEC|61051-2:1991, Varistors for use in electronic equipment — Part 2: Sectional spegificgtion
for $urge suppression varistors
IEC|61051-2:1991/AMD1:2009

IEC|61056-1, General purpose lead-acid batteries (valve-regulated types) — Part 1: Genrleral
requirements, functional characteristics — Methods of test

IEC|61056-2, General purpose lead-acid batteries (valve-regulated types) — Par] 2:
Dimensions, terminals and marking

IEC|61058-1:2016, Switches for appliances — Part 1: Gengeral requirements

IEC|61099, Insulating liquids — Specifications for unused synthetic organic esters for electtical
purposes

IEC|61204-7, Low-voltage power supplies — Rart 7: Safety requirements

IEC|61293, Marking of electrical equiptnent with ratings related to electrical supply — Sdfety
reqyirements

IEC|61427 (all parts), Secondary-cells and batteries for renewable energy storage — General
requirements and methods of.test

IEC|TS 61430, Secondary cells and batteries — Test methods for checking the performange of
devices designed fof.reducing explosion hazards — Lead-acid starter batteries

IEC|61434, Secaondary cells and batteries containing alkaline or other non-acid electrolyte
Guidle to designation of current in alkaline secondary cell and battery standards

D
1]
|

IEC|61558-1:2017, Safety of power transformers, power supplies, reactors and similar
produets — Part 1: General requirements and tests

IEC 61558-2-16, Safety of transformers, reactors, power supply units and similar products for
voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mode power
supply units and transformers for switch mode power supply units

IEC 61643-11:2011, Low-voltage surge protective devices — Part 11: Surge protective devices
connected to low-voltage power systems — Requirements and test methods

IEC 61643-331:2017, Components for low-voltage surge protective devices — Part 331:
Performance requirements and test methods for metal oxide varistors (MOV)

IEC 61810-1:2015, Electromechanical elementary relays — Part 1: General and safety
requirements
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IEC 61959, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Mechanical tests for sealed portable secondary cells and batteries

IEC 61965, Mechanical safety of cathode ray tubes
IEC 61984, Connectors — Safety requirements and tests

IEC 62133 (all parts), 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|62133-1, 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 Wise in portable applications — Part 1: Nickel systems

IEC|62133-2, Secondary cells and batteries containing alkaline or other non=acid electrolytes
— Safety requirements for portable sealed secondary lithium cells, and forbatteries made from
them, for use in portable applications — Part 2: Lithium systems

IEC|62281, Safety of primary and secondary lithium cells and batteries during transport

IEC|TS 62332-1, Electrical insulation systems (EIS) — Thermal evaluation of combined liquid
and|solid components — Part 1. General requirements

IEC|62440:2008, Electric cables with a rated voltage'not exceeding 450/750 V — Guide to lise
IEC|62471:2006, Photobiological safety of lamps’and lamp systems

IEC|62471-5:2015, Photobiological safety~of lamps and lamp systems — Part 5: Inlage
projectors

IEC|62485-2, Safety requirements-for secondary batteries and battery installations — Pait 2:
Stalionary batteries

IEC|62619, Secondary cells"and batteries containing alkaline or other non-acid electrolytgs —
Safgty requirements for.8econdary lithium cells and batteries, for use in industrial applicatijons

ISO|37, Rubber;, ‘vulcanized or thermoplastic — Determination of tensile stress-sirain
properties

ISO|178,-Pfastics — Determination of flexural properties

|ISOWLE9-1_Plastics = Determination of Charpy impact properties — Part 1: Non-instrumehted
v r 7 T T T

impact test

ISO 180, Plastics — Determination of Izod impact strength

ISO 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature
(VST)

ISO 527 (all parts), Plastics — Determination of tensile properties
ISO 871, Plastics — Determination of ignition temperature using a hot-air furnace

ISO 1798, Flexible cellular polymeric materials — Determination of tensile strength and
elongation at break
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ISO 1817:2015, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
ISO 2719, Determination of flash point — Pensky-Martens closed cup method

ISO 3231, Paints and varnishes — Determination of resistance to humid atmospheres
containing sulfur dioxide

ISO 3679, Determination of flash no-flash and flash point — Rapid equilibrium closed cup
method

ISO|3864 (all parts), Graphical symbols — Safety colours and safety signs

ISO|3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design |principles
for product safety labels

ISO|4892-1, Plastics — Methods of exposure to laboratory light sources &, Part 1: General
guidance

ISO|4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenonf-arc
lamps

ISO|4892-4, Plastics — Methods of exposure to laboratory, light sources — Part 4: Open-flame
carfjon-arc lamps

ISO[7000, Graphical symbols for use on equipméht’— Registered symbols, available ffom:
<http://www.graphical-symbols.info/equipment>

ISO|7010, Graphical symbols — Safety coloélrs and safety signs — Safety signs used in
workplaces and public areas

ISO|8256, Plastics — Determination of‘tensile-impact strength

ISO|9772, Cellular plastics — Determination of horizontal burning characteristics of small
spegimens subjected to a small flame

ISO|9773, Plastics —-Determination of burning behaviour of thin flexible vertical specimens in
confact with a small-flame ignition source

ISO|14993, Corrosion of metals and alloys — Accelerated testing involving cyclic exposurne to
salt|mist, “dry} and “wet” conditions

1ISO|24207, Corrosion tests in artificial atmospheres — Accelerated corrosion tests involying

alte rnato avnosure to corrosion-nromoting aases nautral calt.enrav and dr/ina
et XP-OSHH-O10-GO+H +OH-PFOHIOHAG-g4 —HetHHe-SaHt-Spfray—aRa—aHg

ASTM D412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers —
Tension

ASTM D471-98, Standard Test Method for Rubber Property — Effect of Liquids

ASTM D3574, Standard Test Methods for Flexible Cellular Materials — Slab, Bonded, and
Molded Urethane Foams

EN 50332-1:2013, 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”
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EN 50332-2, 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

EN 50332-3, Sound system equipment: Headphones and earphones associated with personal
music players — maximum sound pressure level measurement methodology — Part 3:
Measurement method for sound dose management

3 Terms, definitions and abbreviated terms

3.1| Energy source abbreviations

Abbreviation Description
ES Electrical energy source see 5.2
ES Electrical energy source class 1
ES? Electrical energy source class 2
ES Electrical energy source class 3
MS Mechanical energy source see 8.2
MSHl Mechanical energy source class 1
MSp Mechanical energy source class 2
MSB Mechanical energy source class 3
PS Power source see 6.2
PS Power source class 1
PS2 Power source class 2
PS Power source class\3
RS Radiation.energy source see 10.2
RS Radiation energy source class 1
RS Radiation energy source class 2
RS$ Radiation energy source class 3
TS Thermal energy source see 9.2
TS Thermal energy source class 1
TS Thermal energy source class 2
TS Fhermmatemergy source ttass 3
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3.2 Other abbreviations

Abbreviation Description
CD compact disc
CD ROM compact disc read-only memory
CRT cathode ray tube
CSD calculated sound dose
CTI comparative tracking index
DVD digital versatile disc
E sound exposure
EIS electrical insulation system
EUT equipment under test
FIV fully insulated winding wire
GD[r gas discharge tube
IC integrated circuit
ICX integrated circuit with X-capacitor function
IR infrared
LED light emitting diode
LEL lower explosion limit
LF( liquid filled component
LP9 limited power source
MEL momentary exposure level
MOV metal oxide varistor
NEMA National Electrical Manufacturérs Association
Nigd nickel cadmium
PIS potential ignition source
PMP personal music player
Pol power over Ethernet
PPE personal protective equipment
PTC positive\temperature coefficient
PTI proof tracking index
RC resistor-capacitor
RG risk group
Sb antimony
SEL sound exposure level
SPB SHrge-protestive-dovice
SRME slide rail mounted equipment
TSS thyristor surge suppressor
UPS uninterruptible power supply
usB universal serial bus
uv ultraviolet
VDR voltage dependent resistor
VRLA valve regulated lead acid
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3.3 Terms and definitions

For the purposes of this document the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

For theconvenience—of the userthe defined—terms—arelistedbelow in—alphabetical-order
indigating the number of the defined term.

Where the words “voltage” and “current” or their abbreviations are used, they are-.RMS values
unlgss otherwise specified.

5VA class material 3.3.4.2.
5VH class material 3.3.4.2.2
abnprmal operating condition 3.3.71
accessible 3.3.6.1
arcihg PIS 3.3.9.2
backfeed 3.3.6.2
backfeed safeguard 3.3.11.1
basijc insulation 3.3.5.1
basjc safeguard 3.3.11.2
battery 3.3.17.1
caldulated sound dose, CSD 3.3.19.1
cell 3.3.17.2
chegsecloth 3.3.6.3
clags | equipment 3.3.15.1
clags Il construction 3.3.15.2
clags Il equipment 3.3.15.3
clags Ill equipment 3.3.15.4
clegrance 3.3.12.1
coinl / button-cell battery 3.3.17.3
combustible*material 3.3.4.1
consumable material 3.3.16.1
creepage distance 3.3.12.2
DC voltage 3.3.14.1
digital signal level relative to full scale, dBFS 3.3.19.5
direct plug-in equipment 3.3.3.1
disconnect device 3.3.6.4
double insulation 3.3.5.2
double safeguard 3.3.11.3
electrical enclosure 3.3.2.1
enclosure 3.3.2.2

equipment safeguard 3.3.114
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explosion 3.3.16.2
explosive 3.3.16.3
external circuit 3.3.1.1
fire enclosure 3.3.2.3
fixed equipment 3.3.3.2
fully insulated winding wire, FIW 3.3.18.1
functional earthing 3.3.6.5
functional-insulation 313 5 1
grade of FIW 3.3.18%2
hanfl-held equipment 3.3.3.3
hazgrdous substance 3.3.16.4
HB40 class material 3.3.4.2.1

HB15 class material

HBHR class foamed material
HF
HF

mains

3.3.4.2.4
3.3.4.2.%

I class foamed material 3.3.4.2.4
P class foamed material 3.3.4.2.1
highest specified charging temperature 3.3.17.4
installation safeguard 3.3.11.5
instructed person 3.3.8.1
instfuctional safeguard 3.3.11.6
insylating liquid 3.3.5.4
intefmittent operation 3.3.7.2
lowgst specified charging temperature 3.3.17.5
3.3.1.2
maips transient voltage 3.3.14.2
matgrial flammability class 3.3.4.2
maximum specified charging current 3.3.17.6
maximum specified charging voltage 3.3.17.7
medhanical enclosurée 3.3.24
momentary exposure level, MEL 3.3.19.2
moVable equipment 3.3.3.4
nontclipped output power 3.3.7.3
nontdetachable power supply cord 3.3.6.6
normal operating condition 3.3.7.4
ordinary person 3.3.8.2
outdoor enclosure 3.3.2.5
outdoor equipment 3.3.3.5
outdoor location 3.3.6.7
peak response frequency 3.3.7.5
permanently connected equipment 3.3.3.6
personal safeguard 3.3.11.7
pluggable, type A equipment 3.3.3.7
pluggable, type B equipment 3.3.3.8
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pollution degree 3.3.6.8
potential ignition source, PIS 3.3.91
precautionary safeguard 3.3.11.8
professional equipment 3.3.3.9
prospective touch voltage 3.3.14.3
protective bonding conductor 3.3.11.9
protective conductor current 3.3.14.4
protective conductor 33111
profective current rating 3.3.10'6
protective earthing 3.3.11.1(1
protective earthing conductor 3.3.11.12
rated current 3.3.10.1
rated frequency 3.3.10.2
rated load impedance 3.3.7.6
rated power 3.3.10.3
rated voltage range 3.3.10.5
rated voltage 3.3.10.4
reagonably foreseeable misuse 3.3.7.7
reinforced insulation 3.3.5.5
reinforced safeguard 3.3.11.13
reqyired withstand voltage 3.3.14.5
resistive PIS 3.3.9.3
restricted access area 3.3.6.9
RM$§ working voltage 3.3.14.6
routine test 3.3.6.10
safgguard 3.3.11.1¢4
safdty interlock 3.3.11.1p
sampling test 3.3.6.11
secpndary lithium battery 3.3.17.8
shoft-time opernation 3.3.7.8
sindle fault condition 3.3.7.9
skilll safeguard 3.3.11.1p
skilled.person 3.3.8.3
solid insulation 3.3.5.6
sound exposure, E 3.3.19.3
sound exposure level, SEL 3.3.19.4
stationary equipment 3.3.3.10
stored energy mode 3.3.6.12
supplementary insulation 3.3.5.7
supplementary safeguard 3.3.11.17
temperature limiter 3.3.13.1
temporary overvoltage 3.3.14.7

thermal cut-off 3.3.13.2
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thermostat 3.3.13.3
tool 3.3.6.13
touch current 3.3.6.14
transportable equipment 3.3.3.11

type test 3.3.6.15
V-0 class material 3.3.4.2.8
V-1 class material 3.3.4.29
V-2 class-material 334 2 1
VTM-0 class material 3.3.4.2.

VTM-1 class material 3.3.4.2.

VTM-2 class material 3.3.4.2.

wirgless power transmitter 3.3.3.12
work cell 3.3.6.16
working voltage 3.3.14.8
wrapping tissue 3.3.6.17
3.3 Circuit terms

3.3.11.1

external circuit

eleg

Note

3.3.

mains
br DC power distribution system (external to the equipment) that supplies operating pqwer

AC
to th

Note
equi

3.3.

3.3.
eled
enc

[SO

trical circuit that is external to the equipment:and is not mains

1 to entry: An external circuit is classified as ES%, ES2 or ES3, and PS1, PS2, or PS3.

1.2

e equipment and is PS3

alent sources such as motor=driven generators and uninterruptible power supplies.
A Enclosure terms

2.1
trical enclosure
osure intended as a safeguard against electrically-caused injury

URCE: IEC 60050-195:1998, 195-06-13, modified — the term safeguard has been usetf

3.3.2.2

enc

losure

housing affording the type and degree of protection suitable for the intended application

[SO

URCE: IEC 60050-195:1998, 195-02-35]

3.3.2.3

fire

enclosure intended as a safeguard against the spread of fire from within the enclosure to

enclosure

outside the enclosure

w N =~ O

1 to entry: Mains include public or private utilities and, unless otherwise specified in this document,

]
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3.3.24
mechanical enclosure
enclosure intended as a safeguard against mechanically-caused pain and injury

3.3.2.5

outdoor enclosure

enclosure that is intended to provide protection from specific conditions in an outdoor
location

Note 1 to entry: An outdoor enclosure can also perform the functions of another enclosure, for example: a fire
enclosure; an electrical enclosure; a mechanical enclosure.

Note|2 to entry: A separate cabinet or housing into which the equipment is placed can provide the function’/pf an
outdpor enclosure.

3.3.8 Equipment terms

3.3.5.1
dirgct plug-in equipment
equ|pment in which the mains plug forms an integral part of the equipment enclosure

3.3.p.2

fixed equipment
equ|pment that is specified in the installation instructions tor ohly be secured in place by a
megns defined by the manufacturer

Note|1 to entry: Equipment that has a screw hole or other 4qfieans to secure the equipment by an ordinary
perspn, such as for securement to a table or for earthquake protection, is not considered to be fixed equipment.

Note|2 to entry: Typically, fixed equipment will be wallgceiling or floor mounted.

3.3.B.3

hanid-held equipment
movable equipment, or a part of any,kind of equipment, that is intended to be held in| the
hanfd during normal use

3.3..4
movyable equipment
equ|pment that is either:

— [8 kg or less in mass and is not fixed equipment; or

— provided with wheels, casters, or other means to facilitate movement by an ordinary
person as required to perform its intended use

3.3.B.5
outgdoorequipment
equ|prment that is installed or exposed in an outdoor location, specified by the manufacturer

to C-\mr\l\l whaollv or in nart 1indar cnacific conditions
P WHoO Y- H—pPattHRae—SpeetHe—coRaHeRS

Note 1 to entry: Transportable equipment, for example, a laptop or notebook computer, or a telephone, is not
outdoor equipment unless specified by the manufacturer for continuous use in an outdoor location.

3.3.3.6

permanently connected equipment

equipment that can only be electrically connected to or disconnected from the mains by the
use of a tool

3.3.3.7

pluggable equipment type A

equipment that is intended for connection to the mains via a non-industrial plug and socket-
outlet or via a non-industrial appliance coupler, or both
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Note 1 to entry: Examples are plugs and socket-outlets covered by standards such as IEC TR 60083 and
IEC 60320-1.

3.3.3.8

pluggable equipment type B

equipment that is intended for connection to the mains via an industrial plug and socket-outlet
or via an industrial appliance coupler, or both

Note 1 to entry: Examples are plugs and socket-outlets covered by standards such as IEC 60309-1.

3.3.3.9

professional equipment
equ|pment for use in trades, professions or industries and which is not intended for saletg the
gengral public

[SOURCE: IEC 60050-161:1990, 161-05-05]

3.3.5.10
stafionary equipment

— fixed equipment, or
— permanently connected equipment, or

— equipment that, due to its physical characteristics, is normally not moved
Note|1 to entry: Stationary equipment is neither movable equipment nor transportable equipment.

3.3.p.11
transportable equipment
equ