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GLOSSARY

The following abbreviations and acronyms appear in Part 1 of this brochure. A separate glossary is
included with the tables in Part 2.

AC
ACEC
ANSI
APEC
BSI
CENELEC
CIGRE
CISPR
DC
ECMA
EFTA
EMC
EN
ESD
EU
ECC
HEMP
HV
ICNIRP
IEC
IRPA
1SO
ISM
ITE
1ITU
LV

MERCOSUR

MV
NAFTA
OIML
SEV
TC
UNIPEDE
VDE
WG
WHO
WTO
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Alternating current
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INTRODUCTION

EMC concerns all of us*

The development of electromagnetic compatibility (EMC) is closely linked with that of the whole
field of electrical and electronic engineering.

Miniaturized structures as well as increasing complexity, integration and interconnection all make
electronic installations and components more vulnerable. The higher currents, voltages and power
levels of power installations increase the potential for disturbance, and the integration and
interpenetration of the components of the power and information sectors bring the sources of
disturbance and the equipment that is sensitive to it even closer together.

Generally speaking, the aim of EMC is to ensure the reliability and safety of all types of equipment
and systems wherever they are used. Thus, EMC concerns all of us. Consider, for example, the
omnipresent electronic elements in pacemakers, ABS braking systems, aircraft and air traffic
control.

Achieving EMC requires us to deal with two different aspects: electrical aspects with respect to
power systems, and electronic aspects where control or communication systems are concerned.

This issue is not just academic. For example, the entire functioning of numerous industrial plants
and the electricity supply of whole regions depend on information technology systems, so the
reliability of electronic systems is also an economic factor of primary importance.

This explains why standards and requirements relating to EMC, worldwide or harmonized at
regional level, are welcomed by manufacturers and users of electrical and electronic equipment,
whereas other standards are sometimes seen as hindering the operation of the enterprise.

EMC standards are a prerequisite to ensuring that numerous items of electronic equipment do not
put each other out of action or, still worse, give rise to malfunctioning of the equipment. They lay
down requirements for equipment as regards both the maximum permissible emission of parasitic
radiated and conducted electromagnetic disturbances as well as the availability of the equipment
under the influence of these disturbances.

Standards are only one aspect of the problems associated with EMC. They lay down the
performance requirements to be met by the products but leave it to the manufacturers to achieve
them. The requirements of the standards can only be met, however, if the necessary technical
know-how and solutions adapted to EMC are available.

Purpose of this publication

The main task of the IEC is to prepare standards for industry in the widest sense. This brochure
serves different purposes:

— to explain the targets of IEC with regard to EMC standardization;

— to describe how this work is organized;

— to provide an overview on the existing standards and projects under consideration;

— to show that EMC standardization may be horizontal, product-oriented or a combination of both.

Hans Teichmann, IEC Central Office.
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Who can benefit from this publication?

Interest in this publication will not be limited to a single group and, in preparing it, IEC has kept
several target audiences in mind. The more important ones are:

a) Standardizers within IEC

Many IEC experts are concerned with EMC. They already are, or may soon become, involved in
the development of EMC standards. CISPR" and TC 77” have already prepared, and continue
to prepare, a large number of Basic EMC standards for general application.

On the other hand, to many “product” committees the EMC issue may look somewhat exotic.
They are nevertheless expected to deal with EMC problems insofar as their products are
concerned. Their experts therefore have to understand the relationship between Basic, Generic
and Product/Product Family standards. They also must learn which elements make up a typical
EMC Product standard.

b) Other international organizations

Other international organizations with an interest in EMC usually deal with a large variety of
technical problems, of which EMC is one.

Examples: ISO (International Organization for Standardization)
ITU (International Telecommunication Union)

These organizations need to be informed about the EMC activities in IEC. They should also
refer to IEC standards, particularly the Basic ones, in their own reports and standards, and may
in turn provide inputs to IEC work.

¢) Regional organizations

These organizations also generally deal with a wide variety of problems, EMC being one.

Examples: APEC (Asia-Pacific Economic Cooperation)
CENELEC (European Committee for Electrotechnical Standardization)

Such organizations also need to be informed about the EMC activities in IEC. Information on
IEC's co-operation with CENELEC is given in Chapter 1, "The approach of IEC in international
standardization on EMC". Certainly, it would be very advantageous for all parties involved to
have identical (worldwide) Basic EMC standards; inputs should be forwarded to IEC where
appropriate.

d) International professional organizations

f)

Example: ECMA (European Computer Manufacturers’ Association)

These organizations may be interested in Basic EMC publications of the IEC (for the
development of their own specific application-oriented publications) or in EMC Product
standards (for direct application). The same recommendations apply as for other international
and regional organizations.

National organizations

Examples: BSI (British Standards Institution)
ANSI (American National Standards Institute)

Users from industry

Those users from industry who are not involved in standardization must be puzzled about the
large number of EMC publications from different committees. This brochure therefore explains
the different types of document, and several tables provide comprehensive information on the
IEC's existing EMC publications as well as ongoing work.

1

2)

International Special Committee on Radio Interference.

IEC Technical Committee 77 (Electromagnetic Compatibility).
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g) Test laboratories

It almost goes without saying that different test laboratories all over the world require common
references. International EMC standards provide the basis for meaningful certification.

The borderline between these target audiences is often blurred. For instance, an expert can very
well be a “standardizer within IEC” and be active in one or more of the following ways:

participate in ISO work;

be an expert in a regional organization;

be a staff member in a professional organization (international or national);
work in industry;

be responsible for testing in a laboratory.

Sources and presentation

Attention is drawn to the regulations already published in its Guide 107: Guide to the drafting of
electromagnetic compatibility publications. The examples and explanations in the present brochure
amplify and complement this guide.

This publication is based on six papers previously presented at EMC seminars by Messtrs.
Georges Goldberg, Past Chairman of the IEC Advisory Committee on Electromagnetic
Compatibility (ACEC), or Hans Teichmann from IEC Central Office. The contents of the original
papers have been revised and coordinated.

The publication is split up for practical reasons into two parts.

— Part 1 contains chapters on the approach of IEC in international EMC standardization, Basic
EMC publications, Generic EMC standards, EMC Product standards (including their layout) and
a look at some trends. It is expected that this information will remain valid for several years.

— Part 2 contains tables on EMC Basic publications, Generic standards and Product standards.
As a result of ongoing work, all these tables are subject to change (existing publications may be
amended or withdrawn and new projects will be added as existing projects move towards
publication). In order for these tables to remain useful, it is intended that they be regularly
updated.

Further information

Readers seeking further information on any of the topics considered in this publication are invited
to contact the IEC Central Office direct (details on back cover) or to visit the IEC World Wide Web
site:

http://www.iec.ch
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CHAPTER 1

The approach of IEC in
international standardization on EMC*

This chapter first describes the approach to and the organization of work on EMC (electromagnetic
compatibility) within IEC, as well as the relationship of IEC with other organizations. It then
explains the general structure of this work:

the different kinds of EMC publications;

the different kinds of electromagnetic disturbances;
the different product categories;

the application of IEC’s EMC publications.

The different kinds of publication are described in detail in the chapters that follow.

1.1 The lEC's approach to EMC standardization
IEC in principle prepares two categories of EMC publications:

1. background reference publications dedicated to general matters applicable to all products
(description of the environment, measurement techniques, testing techniques and the like);
2. standards for application to products: generic or specific product standards.

For the first category, the IEC approach is to prepare a comprehensive set of basic publications
covering all aspects of the problem. Some of these publications are more important than others
but this "preventive" approach is intended to make the necessary documents available to all
interested parties if and when they need them. It contrasts with a "palliative" approach that would
consist of developing standards, particularly emission limiting or immunity testing standards, once
the urgent need arose. Development of these Basic EMC standards is in principle carried out by
committees with horizontal functions, i.e. Technical Committee 77 (TC 77) and CISPR.

The development of specific EMC Product standards is allocated to the relevant “product
committees” since it is they that know best the functional requirements for and operating
conditions of their components, subsystems and systems. It must be pointed out that they do not
have to apply the whole series of Basic standards but that they are responsible for making the
appropriate choice according to the prevailing conditions and economic/technical constraints.

1.2 The International Electrotechnical Commission (IEC)

1.2.1 The IEC mission

The mission of the IEC is to promote and coordinate international standardization and related
matters, such as the assessment of conformity to standards, in the fields of electricity, electronics
and related technologies. It deals with these questions in a general way and leaves certain specific
fields such as telecommunications and motor vehicles to specialized organizations.

The IEC was founded in 1906 and its present membership comprises the national electrotechnical
committees of more than 50 countries, including all industrialized and a growing number of
industrializing countries.

*

G. Goldberg, Past Chairman of the IEC Advisory Committee on Electromagnetic Compatibility (ACEC).
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For its technical work, the IEC comprises some 200 committees and subcommittees, of which
about 50 are concerned with EMC to varying degrees. These committees and subcommittees
present the results of their work in the form of standards or technical reports.

1.2.2 Organization of the work

The first work in the EMC field can be traced back to when the International Special Committee on
Radio Interference (CISPR, an organization that is now part of IEC) was established in 1934.
Today, EMC work is organized as follows (see Figure 1):

IEC COMMITTEE
OF ACTION

National
organizations

BSI, VDE, SEV,
ACEC FCC, ANSI . ..

Product
committees

TC 77 CISPR

Basic, Generic, Product standards

Product standards

Liaisons
CIGRE ITU ISO CENELEC OIML Others
UNIPEDE
International Regional Professional
organizations organizations organizations

Figure 1: Organization of EMC work in IEC

TC 77, created in 1973, is a committee with horizontal functions and is responsible — together with
other committees to some extent — for Basic EMC standards having general application and for
Generic EMC standards (see definitions, clause 1.5).

CISPR, established in 1934, is also a committee with horizontal functions and is responsible
primarily for the protection from interference of radio and television broadcasting, but it has
extended its field of activity to EMC Product standards, e.g. for household equipment and
information technology equipment (ITE).

Numerous product committees have the task of developing standards specific to their products.

The Advisory Committee on Electromagnetic Compatibility (ACEC) was established to ensure
coordination between all these special committees and with the outside world, as well as to
provide advice to the product committees.

In most IEC member countries, bodies corresponding to TC 77, CISPR or the product committees
take care of EMC matters at the national level.

ELECTROMAGNETIC COMPATIBILITY 9
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1.3 Other organizations for EMC standardization

EMC-related international standardization work is not limited to IEC. Indeed, numerous other
organizations take part. Some of the main ones are:

— 1SO0 (International Organization for Standardization);

— CIGRE (International Conference on Large High Voltage Electric Systems);

— UNIPEDE (International Union of Producers and Distributors of Electrical Energy);
— ITU (International Telecommunication Union);

— OIML (International Organization for Legal Metrology).

These organizations develop standards that are specific to their fields of interest but which, insofar
as they concern EMC, may also serve as a basis for IEC standardization documents.

EMC work is also carried out in regional organizations like CENELEC, the European Committee
for Electrotechnical Standardization.

1.4 Co-operation agreements (e.g. with CENELEC)

IEC can conclude co-operation agreements with other organizations. One important such
agreement is that with CENELEC, the regional electrotechnical standards harmonization body of
the European Union. Concluded in 1991 to avoid duplication of work, to speed up the production of
documents and to ensure as far as possible the consistency of international and European
standards, this agreement sets a good example for efficient coordination of work, particularly in
the EMC field.

At present, the main task of CENELEC as regards EMC is preparation of the standards necessary
to implement the EMC Directive of the European Union. It has established an organization that is
somewhat simpler than that of the IEC.

CENELEC Technical Committee 210, previously TC 110, is responsible for basic and generic
standards (in this respect it corresponds to IEC TC 77 and CISPR) and for supervision of the
product standards. There are a number of product committees in parallel with some, but not all,
IEC committees.

According to the 1991 agreement, the IEC is in principle primarily responsible for the development
of standards. When CENELEC sees the need for a particular standard, for example in the EMC
field, it asks the IEC to develop it. Only if the IEC is not in a position to meet the requirements of
CENELEC - for instance if the deadline is too short — will CENELEC carry out the work itself. IEC
international standards are offered to CENELEC for parallel voting and may be adopted and
published as European standards (EN), with some amendments if appropriate. The agreement
also applies in the other direction. Thus the IEC may adopt standards prepared in CENELEC, with
amendments again being possible.

Generally, from the technical point of view, IEC and CENELEC standards are equivalent or closely
similar.

1.5 Different kinds of EMC standards

Recent developments have led to distinguishing three kinds of EMC-related publications: Basic
EMC standards and technical reports, Generic EMC standards and EMC Product/Product Family
standards.

1.5.1 Basic EMC publications (see Chapter 2)

These documents specify the general conditions or rules necessary for achieving electromagnetic
compatibility applicable to all products and to which the product committees may refer. Basic
publications are, by definition, independent of any specific product and are applicable to all
products. They may be standards or technical reports.

ELECTROMAGNETIC COMPATIBILITY 10
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The subjects dealt with by Basic EMC publications are reflected in the structure of the IEC 61000
series (formerly IEC 1000) developed by TC 77. Essentially, they concern:

— general subjects like terminology and safety;

— descriptions of the electromagnetic environment: phenomena and levels;

— recommendations for the limitation of emission of electromagnetic disturbances;
— guidance values for immunity tests;

— measurement techniques;

— testing techniques;

— installation guidelines;

— mitigation methods.

Basic EMC publications are mostly produced by two committees with horizontal functions, TC 77
and CISPR. Other TCs may also occasionally produce Basic documents.
1.5.2 Generic EMC standards (see Chapter 3)

In the case of EMC, generic standards are “simplified” product standards relating to a given
environment and are applicable to all equipment installed in this environment when there is no
EMC standard specific to the equipment.

Two sets of standards, each comprising two publications, have been developed. The first set is for
residential, commercial and light industry environments, the second set for industrial
environments. Each includes an emission and an immunity standard.

They specify only a limited humber of requirements and tests so as to ensure an optimum balance
between technological and economic considerations.

1.5.3 EMC standards for products or product families (see Chapter 4)

EMC Product standards specify the requirements and tests specific to the products considered. A
Product Family standard relates to a group of similar products to which the same rules may be
applied.

These standards must:

— apply only the Basic standards (apart from fully justified exceptions);

— be coordinated as far as possible with the Generic standards relating to the environment in
which the products are installed;

— keep to the emission limits specified by TC 77 or CISPR in the “horizontal“ emission standards.
The reason is that the share of individual sources of disturbance must be coordinated such that
none assumes too great an importance with respect to the others. A product committee has no
freedom in this regard; in the case of special conditions, it must consult the relevant horizontal
committee.

The requirements and tests relating to immunity should in principle be specified by the product
committees, in the light of their knowledge of the products and the environment in which they are
used.

Generic EMC standards have been designed for cases where specific product standards do not
yet exist. It should be noted however that a product committee may decide that a generic standard
can meet the needs of the product and that a specific product standard is therefore unnecessary.

1.6 The different kinds of electromagnetic disturbances

To allow a systematic approach, IEC TC 77 has established a classification of electromagnetic
phenomena, listed in detail in Table 1 on the facing page. This list has also been adopted by
CENELEC TC 210.
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Conducted low-frequency phenomena
Harmonics, interharmonics
Signalling systems
Voltage fluctuations
Voltage dips and interruptions
Voltage unbalance
Power frequency variations
Induced low-frequency voltages
DC in AC networks

Radiated low-frequency field phenomena
Magnetic fields
e continuous
e transient
Electric fields

Conducted high-frequency phenomena
Directly coupled or induced voltages or currents
e continuous wave
e modulated waves
Unidirectional transients®
Oscillatory transients”

Radiated high-frequency field phenomena
Magnetic fields
Electric fields
Electromagnetic fields
e continuous waves
e modulated waves
e transients

Electrostatic discharge phenomena (ESD)

High-altitude nuclear electromagnetic pulse (HEMP)

b single or repetitive (bursts)

Table 1: Overview of the principal electromagnetic disturbance phenomena

A number of points should be noted.

the term EMC is no longer restricted to the high-frequency region but applies to the whole
spectrum of phenomena from 0 Hz to the GHz range;

for practical reasons (different characteristics of the phenomena, experience of the respective
experts and TCs) it has been considered appropriate to divide the spectrum into low-frequency
and high-frequency phenomena. The borderline has been set in principle at 9 kHz (according to
the scope of CISPR);

the disturbances with which CISPR is concerned are included in the conducted or radiated
high-frequency phenomena;

the programme of work of TC 77 also includes the electromagnetic effects of high-altitude
nuclear explosions (HEMP) but this subject is not in the programme of work of other
organizations, e.g. CENELEC TC 210.
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1.7 The different product categories

For practical reasons, it has been found convenient to distinguish four product categories:
components, apparatus, systems and installations, according to their range of application and their
certification conditions in the market. They also correspond in a general manner to the application
of the European EMC Directive.

Component

An electrical or electronic unit which does not itself have a final function but which is intended for
incorporation in an apparatus.

Examples: passive components: resistors, capacitors, integrated circuits;
active components: certain types of motor, power supply units.

EMC Product standards may be developed for some types of component, particularly active ones.
They can serve for certification purposes.

Apparatus

A single finished product with (a) direct function(s) intended for final use.

Examples: domestic appliances, medical equipment, tools, circuit-breakers, certain motor
types.

In principle, EMC Product standards have to be developed for all these kinds of product. They can
serve for certification purposes.
System

In the EMC context, a combination of apparatus and/or (active) components constituting a single
functional unit and intended to be installed and operated to perform a specific task.

Example: a computer system consisting of a CPU, keyboard, printer, monitor, etc.
For the purposes of EMC standardization there are two options:

— either an EMC standard may be developed as mentioned above for each component or
apparatus, particularly with regard to "intrasystem" compatibility;

— or an overall EMC standard may be considered for the whole system, particularly with regard to
"external" compatibility. This second standard can serve for certification purposes.

Installation

In the EMC context, a combination of apparatus, components and systems assembled and/or
erected (individually) in a given area. For physical reasons (e.g. long distances between individual
items) it is in many cases not possible to test the installation as a unit.

Examples: industrial plants, electricity substations, telecontrol systems for large areas.

For EMC standardization purposes, requirements may in some cases be specified for the whole
installation. This may happen in particular for emission limitations (e.g. harmonics, radio-frequency
disturbances) but it necessitates in situ measurements.

In other cases, EMC requirements must be specified for each item, in particular for immunity. The
supplier of each unit must then indicate the installation conditions for his products (wiring,
earthing) that ensure correct functioning of the whole installation.

It is evidently difficult and sometimes even impossible to carry out emission or immunity tests on a
set of units dispersed over a wide area. It is also necessary to take account of the fact that the
tests may be influenced by environmental conditions and may not be appropriate for certification
purposes.
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1.8 Legal or contractual status of EMC standards

This question is of importance both in view of the certification of compliance with EMC
requirements and in the event of a dispute.

IEC standards are in principle only recommendations representing the state of the art and in this
sense may serve as reference. They may acquire a legal status, however, if they are introduced
into the legislation of a country by law or decree (this is often the case with CISPR standards for
the protection of radiocommunications). They also may have a contractual role in commercial
documents.

Note:

In certain cases, EMC standards may have a more binding character, e.g. in CENELEC where they are published
as European standards (EN) and are the basis for “the harmonization of standardization* in all EU member
countries. They must be transferred into the framework of national standards, where they replace all other
standards on the same subject. They then assume the status of either a recommendation or a law. CENELEC
standards also may have a contractual role in commercial documents.

For implementation of the European EMC Directive, only the harmonized Generic or EMC Product standards
notified in the Official Journal of the European Union are to be referred to.

1.9 EMC standardization with regard to human safety

The effect of electromagnetic fields on people — or living beings in general — is the subject of a
considerable number of studies in scientific and medical institutes and in relevant national or
international organizations (e.g. WHO, IRPA/ICNIRP, CIGRE and ITU). The main matters for
concern are the possible effects on physiological and mental functions. Apart from the basic
biological investigations, there are two kinds of problem that could be considered in the IEC
context: the setting of exposure limits and the standardization of measurement methods.

The IEC has decided not to deal with the setting of limits but to rely on the above-mentioned
specialized organizations. It has, however, initiated work on the standardization of measurement
methods, which should allow a fair comparison of the results obtained by the various organizations
concerned.

1.10 The status of EMC standards development in IEC

The tables in Part 2 of this brochure give comprehensive lists of the Basic, Generic and EMC
Product standards either already published or in preparation. As the situation is continuously
evolving, they will be updated from time to time by IEC Central Office.

Basic EMC publications

Almost all the high-priority basic publications in IEC have now been or will soon be published.
Some less urgent ones are also nearly complete. The next step will be to update some documents
in order to take into account technical progress and experience gained since their publication.

To simplify the work world wide, it would clearly be advantageous if at least the basic standards for
measuring and testing were adopted by the other international, regional or professional
organizations, with only small amendments if these were unavoidable.

Generic EMC standards

These were first developed by CENELEC TC 210. The emission standards have been taken over
by CISPR for application in IEC and the immunity standards will be aligned in IEC and CENELEC.
The final aim is to have the same Generic EMC standards world wide and regionally (e.g. in
CENELEC), all under the IEC's responsibility.
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EMC Product standards

Numerous product committees have already developed or are in the process of developing their
specific EMC Product standards, but this task may still require a long time. High-priority EMC
Product Family standards, e.g. for ITE and medical equipment, have already been published or
are well advanced.

It should be noted, however, that quite a large number of EMC Product standards are developed
by other organizations like ISO, ITU and CENELEC.
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CHAPTER 2

Basic EMC publications™

Following the definition of the term "Basic EMC publications”, the committees responsible for their
development are introduced. The structure of |EC Publication 61000, Electromagnetic
compatibility, is then presented. Part 2 of this brochure includes six tables relating to Basic EMC
publications (either printed or under consideration). Their titles are listed and the underlying
philosophy is commented on.

21 General

Basic EMC publications give the general and fundamental conditions or rules for the achievement
of EMC, which are related or applicable to all (or for many) product families, products, systems or
installations, and serve as reference documents for the product committees (IEC Guide 107).

Basic EMC publications may concern in particular (but not exclusively):

— terminology;

— descriptions of the electromagnetic phenomena,;

— descriptions and classification of the environment;

— specification of compatibility levels;

— general requirements for the limitation of emission of disturbances;

— recommendations for severity test levels with regard to the immunity of the equipment;
— measurement techniques, test techniques and their applicability;

— installation and mitigation guidelines.

Basic EMC publications

— may be standards or technical reports;
— are by definition not dedicated to specific product families, products, systems or installations.
They are, on the contrary, intended for general application.

Basic EMC standards will not include prescribed emission limits and related performance, which
should be covered by Generic, Product Family or Product standards.

However, certain emission standards developed for large product families in fact assume the role
of Basic emission standards (some of the 61000-3 series and some CISPR standards, see Part 2,
Table 1.3).

2.2 Committees responsible for the development of Basic EMC publications

Most of the existing Basic EMC publications were prepared by IEC/TC 77: Electromagnetic
compatibility. These publications are parts of the IEC 61000 series on EMC, the structure of which
is given below.

CISPR/A and some other committees are also active in the field of Basic EMC publications.
Product Family standards with a wide application are prepared by TC 77, CISPR/A through G, and
some other committees. They deal mainly with emission limits and measurement techniques.

) In this context, publications and projects which are not formally designated "Basic EMC publications" but which have
a similar function are also considered.

Hans Teichmann, IEC Central Office.

ELECTROMAGNETIC COMPATIBILITY 16


http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=sea22.p&search=iecnumber&header=IEC&pubno=61000&part=&se=&number=&searchfor=&ics=
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=sea22.p&search=iecnumber&header=IEC&pubno=61000&part=3&se=&number=&searchfor=&ics=
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=dirdet.p&committee=TC&number=77
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=dirdet.p&committee=CI&number=CIS/A
https://domino.iec.ch/webstore/webstore.nsf/all/EC01BF24EA9CB224C125675D001665A8?OpenDocument

2.3  Structure of IEC 61000

This large and considerably subdivided series of standards and technical reports will eventually
consist of nine parts. Since the titles of Parts 7 and 8 are still open, the present structure is as
follows:

Part 1: General
General considerations (introduction, fundamental principles, safety)
Definitions, terminology

Part 2. Environment
Description of the environment
Classification of the environment
Compatibility levels

Part 3: Limits
Emission limits
Immunity limits (insofar as they do not fall under the responsibility of product committees)

Part 4. Testing and measurement techniques
Measurement techniques
Testing techniques

Part 5. Installation and mitigation guidelines
Installation guidelines
Mitigation methods and devices

Part 6: Generic standards
Part 9: Miscellaneous

2.4 Tables of Basic EMC publications

See Part 2, Tables I.1 through |.6. These tables will be updated from time to time and have
therefore been separated from Part 1.

In these tables, Basic (and equivalent) EMC publications are grouped according to the relevant
disturbance phenomena as listed in Chapter 1, "The Approach of IEC in International
Standardization on EMC".

Table I.1: General

Table |.2: Environment — Compatibility levels
Table 1.3: Emission

Table |.4: Measurement techniques — Emission
Table |.5: Testing techniques — Immunity tests
Table |.6: Installation and mitigation guidelines

2.5 Some comments

2.5.1 Environment

The EM environment is defined as “the totality of EM phenomena existing at a given location.” To
provide optimum EMC specifications, knowledge is required of the EM environment (emissions)
and well defined EMC test and measurement standards (they are all Basic standards). The
intended protection of the EM environment (emissions) and the intended quality (immunity) of the
equipment, including cost aspects, are boundary conditions when seeking optimum solutions. A
key quantity in EMC planning is the compatibility level, defined as “the specified electromagnetic
disturbance level used as a reference level for coordination in the setting of emission and immunity
limits. By convention, the compatibility level is chosen so that there is only a small probability that it
will be exceeded by the actual disturbance level.”
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The probability distribution depends entirely on the method used for evaluating the levels (samples
of time, location and intervals, etc.). Frequently, the 95% probability level is defined as
compatibility level.

The environmental parameters are of a statistical nature. In many cases only a rough
approximation can be given. Fortunately, practical experience of using the equipment has given
fair guidelines for reasonable immunity specifications.

2.5.2 Emission publications

As already mentioned, the standards available for specifying emission limits are EMC Product
standards because they refer to specific products or conditions. Those that are referenced by
Generic standards and other Product standards are marked by “Ref” in the Note column of Table
1.3: Emission.

Immunity test levels are specified in Generic or Product standards as they mainly refer to
equipment quality.

2.5.3 Testing and measurement

The expressions “testing” and “measurement” are sometimes used indiscriminately. However,
testing refers more often to immunity (usually a go/no-go test) and measurement is likely to refer
to emission (normally the emission level is measured and recorded as a function of the frequency).
Table |.4: Measurement techniques — Emission, and Table |.5: Testing techniques — Immunity
tests, reflect this concept. The immunity test table is the interesting one for product committees,
since it is they who are responsible for specifying the immunity of their products. For emission,
Tables 1.3 and 1.4 are relevant.

2.5.4 Installation guidelines

These publications are also needed to achieve optimum EMC requirements and performance, but
even greater coordination with the publications of TC 64 (Electrical installations of buildings), TC
81 (Lightning protection) and other committees would be appropriate.
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CHAPTER 3

Generic EMC standards™

Generic EMC standards are general and somewhat simplified EMC Product standards applicable
to products for which no specific EMC standards yet exist. They serve as general reference for
product standards. This chapter explains the concept, different types, content and application of
Generic EMC standards. For general information, tables are appended showing typical EM levels
and the immunity test levels or emission limits specified by the Generic standards.

3.1 Concept and definition of Generic EMC standards

A final aim would be for each family of products or each specific product to have a dedicated EMC
Product standard (or EMC clauses in a general product standard). This clearly is a long-term and
difficult task where optimum technical and economic requirements may conflict.

The idea of using Generic EMC standards as general EMC Product standards first arose as a
means to avoid having to wait for EMC Product standards to be developed for each specific case.
In the future, as explained in clause 3.4 below, Generic EMC standards may even have a
permanent status in their own right.

According to the definition in |[EC Guide 107: Guide to the drafting of EMC Publications, “Generic
EMC standards apply to products operating in a particular environment for which no dedicated
product standard exists. They specify a set of essential requirements, test procedures and
generalized performance criteria applicable to such products or systems operating in this
environment.” The following rules apply:

a) Generic EMC standards do not include detailed measurement and test methods, etc., but refer
for that purpose to the Basic EMC standards.

b) They concern requirements and tests relating to emission and immunity, possibly in separate
documents.

c) They specify a limited number of essential emission and immunity tests, as well as minimum
test levels, in order to ensure adequate compatibility while achieving a technical/leconomic
optimum.

d) They should be identified on the front page by the indication “GENERIC EMC Standard”.

3.2 Types of Generic EMC standard

Generic EMC standards were first developed in CENELEC TC 210 (previously TC 110) in order to
implement the EMC Directive of the European Union. In view of the advantages they offer to
product committees for the preparation of their EMC Product standards — providing technical
background and reducing pressure on development time — IEC's ACEC considered that it would
be useful also to have Generic EMC standards in IEC.

Because of the general nature of these publications, their preparation in IEC has been allocated to
committees with horizontal functions, n