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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY -

Part 1-8: General — Phase angles of harmonic current emissions and
voltages in the public supply networks — Future expectations

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to nro. ote
international co-operation on all questions concerning standardization in the electrical and elertroi ic fic 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, 3pe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committec¢ interested
in the subject dealt with may participate in this preparatory work. International, goverxmental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC 22 laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as r.>xrly s possible, an international
consensus of opinion on the relevant subjects since each technical commiti.e has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international 's->.~nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made . ens re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 wg/ in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National C.mm.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their /nationa’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct s 0 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatian oauics.

6) All users should ensure that they have th¢ la’est edition of this publication.

7) No liability shall attach to IEC or its a.recic==, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk>tsover, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the uchlicalon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~_=rec. application of this publication.

9) Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

The main‘tasw of 1ZC technical committees is to prepare International Standards. However, a
technical co.nmiitee may propose the publication of a Technical Report when it has collected
data of (a different kind from that which is normally published as an International Standard, for
examnle "state of the art".

IET TR 61000-1-8, which is a Technical Report, has been prepared by subcommittee 77A:
UMC - Low frequency phenomena, of IEC technical committee 77: Electromagnetic
compatibility.

The text of this Technical Report is based on the following documents:

Draft TR Report on voting
77A/1002/DTR 77A/1012/RVDTR

Full information on the voting for the approval of this Technical Report can be found in the
report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

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.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of 1.>is L 1blication indicates
that it contains colours which are considered to be us>ful for the correct
understanding of its contents. Users should therefor> p-int this document using a
colour printer.
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INTRODUCTION

0.1 Series overview

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-uncu=r the responsibility of the product
committees)

Part 4: Testing and measurement techniq.es
Testing techniques

Part 5: Installation and mitigation nuidelines
Installation guidelines

Mitigation methods a7 duvices

Part 6: Generic stanaords

Part 9: Miscellicneous

Eockinait is further subdivided into several parts, published either as international standards
nr ao tecrinical specifications or technical reports, some of which have already been published
ac sectioiis. Others will be published with the part number followed by a dash and a second
2umer identifying the subdivision (example: 61000-6-1).

0.2 Purpose of this document

This part of IEC 61000 documents measurements at a number of public supply networks in
Germany, and explains the analysis of the obtained data. Data were acquired under certain
conditions. These conditions include categories of different network structures, load
structures and power generation structures, especially including a review of networks with
varying degrees of renewable energy. The loads in various networks include mainly
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consumers, office buildings, and retail/shopping centres, and thus represent several
categories of technologies in the input circuit of the electrical devices.

This document provides statistical evaluations aimed at quantifying the level of diversification
of the prevailing harmonic current phase angles, and, where possible, to identify methods to
reduce the overall emissions of dominant harmonics in the network.

For that purpose, the existing prevailing phase angle in the network at this time is analysed,
and the type of prevailing phase angle expected in the future is evaluated. In particular, the
potential changes in phase angle that can be expected, because of new technologies and/or
network structures, are of interest. This would mean determining what harmonic
compensation, if any, can be expected from various products. The goal is to determine or
verify the existing phase angle (mainly of the 5t harmonic) and to assess the possible
influences of future developments — such as changes in lighting types and other electronic
equipment.

This document is exclusively applicable to public low-voltage electricity supply networks.
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ELECTROMAGNETIC COMPATIBILITY -

Part 1-8: General — Phase angles of harmonic current emissions and
voltages in the public supply networks — Future expectations

1 Scope

The objective of this part of IEC 61000 is to provide information about the current conditions,
and project future developments, of prevailing phase angles, predominantly for the 3" and 5th
harmonic currents, on public supply networks. This objective is accomplished by monitoring a
number of networks, and efforts to forecast the effects of changes in technologies.

This document presents information to guide the discussion about the effectiveness of
potential mitigation techniques and the generalisation of effects of the prevailing angle
positions of selected current harmonics.

This document mainly deals with the phase angles of the 3" and 5th harmonic currents, but
also contains information about other harmonics.

2 Normative references

There are no normative references in this document.

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

3.1

phase angle of I related to the fundamental phase-to-neutral voltage Uy
phase angle of the 5th harmonic current determined as described in Figure 1

[SOURCE: IEC 61000-3-12:2011, 3.16, modified — the reference to Figure 2 has been
removed.]
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