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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 1-4: General — Historical rationale for the limitation
of power-frequency conducted harmonic current emissions
from equipment, in the frequency range up to 2 kHz

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom.~t2 ii.‘ernacional
co-operation on all questions concerning standardization in the electrical and electronic fields. I« this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications. Techni al Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Puulication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested i..*he subject dealt with
may participate in this preparatory work. International, governmental and non-governmei.*al orgec nizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Ir.erna ‘ona! Organization for
Standardization (ISO) in accordance with conditions determined by agreement be*ee. tre two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne. rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committec nas representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internation=l u. 2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made (o ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. thc wzy in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation., Coi. mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic hal a' d regional publications. Any divergence between
any IEC Publication and the corresponding national or regio. =~ publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access 9 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification hod' »s.

All users should ensure that they have the 1a. st cdition of this publication.

No liability shall attach to IEC or its cirec 2rs’ employees, servants or agents including individual experts and
members of its technical committee< an!' IEC National Committees for any personal injury, property damage or
other damage of any nature whatscaver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rubncay on, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the: \orn..tive references cited in this publication. Use of the referenced publications is
indispensable for the correc® application of this publication.

Attention is drawn tc he p: ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be “cid responsible for identifying any or all such patent rights.

IEC TR 67000-1-4. has been prepared by subcommittee 77A: EMC - Low frequency
phenomena; o1 'EC technical committee 77: Electromagnetic compatibility. It is a Technical
Report.

This. secund edition cancels and replaces the first edition published in 2005. This edition
cunstiiutes a technical revision.

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

a) relation between compatibility levels, emission limits and immunity requirements clarified;

b) sharing of emission levels between LV, MV and HV clarified;

c) new historical information added.
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The text of this Technical Report is based on the following documents:

Draft Report on voting

77A/1136/DTR 77TA/1141/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developud in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avcilav'e
at www.iec.ch/members_experts/refdocs. The main document types developed by (EC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61000 series, published under the general title Electromagnetic
compatibility (EMC), can be found on the IEC website.

The committee has decided that the contents of this document will rema.n unchanged until the
stability date indicated on the IEC website under webstore.iec.c.> in (he 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.

IMPORTANT - The "colour inside” logo ¢~ ti e cover page of this document indicates that it
contains colours which are considered *o he useful for the correct understanding of its
contents. Users should therefore priiit his dJocument using a colour printer.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://www.stdhive.com/standards/bs-pd-iec-tr-61000-1-42022-pdf/

PDIECTR 61000-1-4:2022

-6 - IEC TR 61000-1-4:2022 © IEC 2022

INTRODUCTION
IEC 61000 is published in separate parts according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)
Definitions, terminology

Part 2: Environment

Description of the environment
Classification of the environment
Compatibility levels

Part 3: Limits

Emission limits

Immunity limits (in so far as they do not fall under the responsibility:of pi 2duct 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

Each part is further subdivided in o suveral parts published either as international standards or
as technical specifications or techi ical reports, some of which have already been published as
sections. Others will be pukiis’ied with the part number followed by a dash and a second number
identifying the subdivisinn (ex=nple: IEC 61000-6-1).

IEC TR 61000-1-4:200% (first edition) gave a historical rationale for the emission limits for
equipment up to 2005. Since there is new historical material available about the developments
in the past szvural years, SC77A is adding this new historical material as a revision of
IEC TR 61000-1-4. The revision also clarifies and amends some existing statements that are
now known ri~t to report the history until 2005 correctly.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 1-4: General — Historical rationale for the limitation
of power-frequency conducted harmonic current emissions
from equipment, in the frequency range up to 2 kHz

1 Scope

This part of IEC 61000, which is a technical report, reviews the sources and effects of yowar
frequency conducted harmonic current emissions in the frequency range up to 2 kHz aon ‘the
public electricity supply, and gives an account of the reasoning and calculations (eau’ng o the
existing emission limits for equipment in the editions of IEC 61000-3-2 [1]", up to ai.d including
the fifth edition (2018) with Amendment 1 (2020), and in the second edition of |[EC 61000-3-12
(2011) [2].

The history is traced from the first supra-national standard on low-‘recuency conducted
emissions into the public electricity supply, EN 50006:1975 [3] ai 1 its evolution through IEC
(60)555-2 [4] to IEC 61000-3-2 [1], IEC TR 61000-3-4 [5] and IEC 61090/ 3-12 [2]. To give a full
picture of the history, that of the standard for the measurirg iiistrument IEC 61000-4-7 [6] is
mentioned as well.

NOTE All IEC standards were renumbered starting from 60000 fiom *9¢3-01-01. To indicate the references of
standards withdrawn before, or not reprinted after, that date, the ~0x™ »refix is here enclosed in parentheses. Hence
“IEC (60)555-2".

Some concepts in this document apply to all low vo:*24e AC systems, but the numerical values
apply specifically to the European 230 V/400 V 50 Hz system.

2 Normative references

The following documents are referre to in the text in such a way that some or all of their content
constitutes requirements of this ducurnent. For dated references, only the edition cited applies.
For undated references, ‘o lawest edition of the referenced document (including any
amendments) applies.

IEC 61000 (all parts’, £'eciromagnetic compatibility (EMC)

3 Terms zad Jefinitions

For the: purposes of this document, the terms and definitions given in IEC 61000 (all parts)
apply

ieD ai.d ‘EC maintain terminology databases for use in standardization at the following
cddiesses:

e |EC Electropedia: available at https://www.electropedia.org/

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

1 Numbers in square brackets refer to the Bibliography.
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