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This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without limitation,
implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its non-infringement
of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency of any of the information
published in this document. CSA Group makes no representations or warranties regarding this document’s compliance with any applicable
statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES, DIRECTORE,
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER C/'JSED,
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DA’ 1AGLY
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY THE.
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF Cs." GRL'IP
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or other services fur >r on cchalf of any
person or entity or to perform any duty owed by any person or entity to another person or entity. The information in this docu aent is directed
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no res). ansibility whatsoever
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Gr. :tp has 1o power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or electronic form), CSA ~oup is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (ex:=pt i s otherwise noted to the contrary), and all
inventions and trade secrets that may be contained in this document, whether or not such in = “*2=< and trade secrets are protected by
patents and applications for patents. Without limitation, the unauthorized use, modifica*.c.1, coy ‘ing, or disclosure of this document may
violate laws that protect CSA Group’s and/or others’ intellectual property and may give ise tc a right in CSA Group and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permit:~d by 'icer..=or by law, CSA Group reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standai ' =~y be the subject of patent rights. CSA Group shall not be
held responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for infornn i nal <@ d non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

¢ load this document onto a computer for the sole purpuse of reviewing it;
e search and browse this document; and

e print this document if it is in PDF form7 c.

Limited copies of this document in prii .t or . 2»<r form may be distributed only to persons who are authorized by CSA Group to have such
copies, and only if this Legal Notice apy. »ars on each such copy.

In addition, users may not and “yay n. % permit others to

o alter this document in any wa, 2r-emove this Legal Notice from the attached standard;
o sell this document without authc. ‘zation from CSA Group; or

e make an electronis :opy >f this document.

If you do not agree vith . 1y of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any
copies of the content: Wereof, and if you do make such copies, you are required to destroy them immediately. Use of this document
constitutes yc ir acceptance of the terms and conditions of this Legal Notice.

CSA
GROUP”


https://www.stdhive.com/standards/csa-c61000-3-1415-r2024-pdf/

Standards Update Service

CSA C61000-3-14:15
September 2015

Title: Electromagnetic compatibility (EMC) — Part 3-14: Assessment of emission Iimi.- for
harmonics, interharmonics, voltage fluctuations and unbalance for the connecti-n o,
disturbing installations to LV power systems

To register for e-mail notification about any updates to this publication
¢ go to store.csagroup.org
¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication is 24.3990.
If you require assistance, please e-mail techsupport@csagroup.c:3 o1 call 416-747-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org; 2ga’ to rind out how we protect your
personal information.


http://store.csagroup.org
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-c61000-3-1415-r2024-pdf/

Canadian Standards Association (operating as “CSA Group”), under
whose auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards Council of
Canada to the National Standards system in 1973. It is a not-for-
profit, nonstatutory, voluntary membership association engaged in
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and
users — including manufacturers, consumers, retailers, unions and
professional organizations, and governmental agencies. The
standards are used widely by industry and commerce and often
adopted by municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety, building and
construction, and the environment.

Individuals, companies, and associations across Canada indicate
their support for CSA Group’s standards development by
volunteering their time and skills to Committee work and supporting
CSA Group’s objectives through sustaining memberships. The more
than 7000 committee volunteers and the 2000 sustaining
memberships together form CSA Group’s total membership from
which its Directors are chosen. Sustaining memberships represent a
major source of income for CSA Group’s standards development
activities.

CSA Group offers certification and testing services in support of and
as an extension to its standards development activities. To ensure
the integrity of its certification process, CSA Group regularly and
continually audits and inspects products that bear the

CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA
Group has regional branch offices in major centres across Canada
and inspection and testing agencies in eight countries. Since 1919,
CSA Group has developed the necessary expertise to meet its
corporate mission: CSA Group is an independent service
organization whose mission is to provide an open and effective
forum for activities facilitating the exchange of goods and services
through the use of standards, certification and related services to
meet national and international needs.

For further information on CSA Group services, write to
CSA Group

178 Rexdale Boulevard

Toronto, Ontario, MOW 1R3

Canada

A National Standard of Canada is a standard developed by a
Standards Council of Canada (SCC) accredited Standards
Development Organization, in compliance with requirements and
guidance set out by SCC. More information on National Standards of
Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation,
Science and Economic Development (ISED) Canada. With the goal of
enhancing Canada's economic competitiveness and social well-
being, SCC leads and facilitates the development and use of national
and international standards. SCC also coordinates Canadian
participation in standards development, and identifies strategies to
advance Canadian standardization efforts.

Accreditation services are provided by SCC to various custom. *s,
including product certifiers, testing laboratories, and stanc. >rds
development organizations. A list of SCC programs and accre.'ited
bodies is publicly available at www.scc.ca.

Standards Council of Canada
600-55 Metcalfe Street
Ottawa, Ontario, K1P 6L5
Canada

Standards Council of Canada
Conseil canadien des normes
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Cette Norme Nationale du Canada n’est disponible qu’en anglais.

Altr. ~ugh .~ ‘intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of
the users to judge its suitability for their particular purpose.
®A trademark of the Canadian Standards Association, operating as “CSA Group”
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CSA Preface

This is the first edition of CAN/CSA-C61000-3-14, Electromagi.etic. <= mpatibility (EMC) — Part 3-14:
Assessment of emission limits for harmonics, interharmonics, vo.*age fluctuations and unbalance for the
connection of disturbing installations to LV power systeins, which is an adoption, with Canadian
deviations, of the identically titled IEC (International Elec:==cechnical Commission) Technical Report
61000-3-14 (first edition, 2011-10).

For brevity, this Standard will be referred toas ‘C~.{/CSA-C61000-3-14” throughout.

At the time of publication, IEC/TR 61U00-. 14 2011 is available from IEC in English only. CSA Group will
publish the French version when it b xco.mes available from IEC.

This Technical Report was revicw: d fo, Canadian adoption by the CSA Subcommittee on Low-Frequency
Electromagnetic Compatibility \“M~.), under the jurisdiction of the CSA Technical Committee on
Electromagnetic Compatibilicr and the CSA Strategic Steering Committee on Power Engineering and
Electromagnetic Comg-tibi.'ty, and has been formally approved by the Technical Committee.

This Standard haz . =2en devzloped in compliance with Standards Council of Canada requirements for
National Standai is 0: Canada. It has been published as a National Standard of Canada by CSA Group.

© 2015 C°A Group

All viqhiiz reserved. No part of this publication may be reproduced in any form whatsoever without the
piiier L2rmision of the publisher. IEC material is reprinted with permission. Where the words “this
Tecr.nical Report” appear in the text, they should be interpreted as “this National Standard of Canada”.

September 2015 © 2015 Canadian Standards Association CSA/S
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Inquiries regarding this National Standard of Canada should be addressed to
CSA Group

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3
1-800-463-6727 * 416-747-4000

http://csa.ca

To purchase standards and related publications, visit our Online Store at shop.csa.ca or call toll-free
1-800-463-6727 or 416-747-4044.

This Standard is subject to review five years from the date of publication, and suggestions for its
improvement will be referred to the appropriate committee. To submit a proposal for change, pleu-e
send the following information to inquiries@csagroup.org and include “Proposal for change” in 1. 2
subject line:

a) Standard designation (number);

b) relevant clause, table, and/or figure number;

c) wording of the proposed change; and

d) rationale for the change.

September 2015 © 2015 Canadian Standards Association CSA/6
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Canadian deviations

2 Normative references
[Add the following]

CSA Group

The following National Standards of Canada, published by CSA Group, are adoptions of IEC Standards.
The requirements of these CSA Group Standards shall take precedence over the International S:ancards
on which they are based; any reference within CAN/CSA-C61000-3-14 to the International Stardai s
shall be replaced by a reference to the equivalent Canadian Standard. Any reference to Intesnati nal
Standards that are adopted as National Standards of Canada subsequent to the publicatic.» ot
CAN/CSA-C61000-3-14 shall be replaced by the relevant National Standard of Canada

CAN/CSA-C61000-2-2:04 (R2014)
Electromagnetic compatibility (EMC) — Part 2-2: Environment — Compa=ib'i, levCis for low-frequency
conducted disturbances and signalling in public low-voltage power supply s, ste'ns

CAN/CSA-C61000-3-3:14

Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitction o, voltage changes, voltage
fluctuations and flicker in public low-voltage supply systeras, yar e 3:.pment with rated current < 16 A per
phase and not subject to conditional connection

CAN/CSA-C61000-3-6:09 (R2014)
Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment of emission limits for the
connection of distorting installations to MV, H\"an 1 EH'/ power systems

CAN/CSA-C61000-3-7:09 (R2014)
Electromagnetic compatibility (EMC) — Pa,*5-7: Limits — Assessment of emission limits for the
connection of fluctuating installations to 1.1V, HV and EHV power systems

CAN/CSA-C61000-3-11:06 (R2(1%)

Electromagnetic compatibii v (EiviC) — Part 3-11: Limits — Limitation of voltage changes, voltage
fluctuations and flicker :n rubi.c low-voltage supply systems — Equipment with rated current <= 75 A
and subject to condition>! connection

CAN/CSA-C€100.)-3-12:09 (R2014)
Electromagnet. - compatibility (EMC) — Part 3-13: Limits — Assessment of emission limits for the
connectio.» of unoalanced installations to MV, HV and EHV power systems

CAMN/CTA-IEC 61000-4-15:12

Elec.:omagnetic compatibility (EMC) — Part 4-15: Testing and measurement techniques —
Flic-ermeter — Functional and design specifications

September 2015 © 2015 Canadian Standards Association CSA/7
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CSA €61000-3-14:15

CAN/CSA-C61000-4-30:10 (R2014)
Electromagnetic compatibility (EMC) — Part 4-30: Testing and measurement techniques — Power
quality measurement methods

Note: /EC 61000-3-2 and IEC 61000-3-12 have not been adopted in Canada.

4.2 Compatibility levels

4.2.2 Harmonics
[Replace Table 1 with the following table from CAN/CSA-C61000-2-2]

Table 1
Compatibility levels for individual harmonic voltages in low-voltage nctworks
(r.m.s. values as per cent of r.m.s. value of the fundamental con ponent)

0dd harmonics non-multiple of 3 0dd harmonics multiple of 3* Even hazmon. -s

Harmonic Harmonic Harmonic order | Harmonic Hataon ' © ozier Harmonic

order h voltage % h voltage % h voltage %

5 6 3 6 2 2

7 5 9 3,5 \ 4 1

11 3,5 15 2 ~ 6 0,5

13 3 21 1,5 N 8 0,5

17 <h <49 2,27 x (17/h) - 21<h<45 0,2 10<h <50 0,25 x (10/h) +
0,27 0,25

* The levels given for odd harmonics that are multiples of thr.e ap.ly to zero sequence harmonics. Also, on a three-phase
network without a neutral conductor or without load cont.2c.> ! between line and ground, the values of the 3 and 9th
harmonics may be much lower than the compatibili*;-!ev.'s depending on the unbalance of the system.

Note: The Canadian deviation consists oj revi. <4 ci mpatibility levels for the 3rd, 9th, 15th, and 21st harmonic orders;

other values remain unchanged.

4.2.3 Interharmonics
[Add the following to the fir.t pc==graph]

The compatibility levei. for nterharmonics specified in this Standard might not reflect the values in

Canada.

4.3 Planning levels

4.2.2 Asses;sment procedure for evaluation against planning levels
Pepi>ze the second paragraph with the following]

Ivis recommended that the assessment procedure used in this case be based on measured changes in
r.m.s. voltage considering only the power frequency component with transients removed. In practice,
the shortest possible multi-cycle window should be used to avoid artificially smoothing the desired

r.m.s. fundamental frequency voltage change.

September 2015

© 2015 Canadian Standards Association

CsA/8
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4.5 Emission levels
[Replace the tenth paragraph with the following]

It is recommended that the assessment procedure used in this case be based on measured changes in
r.m.s. voltage considering only the power frequency component with transients removed. In practice,
the shortest possible multi-cycle window should be used to avoid artificially smoothing the desired
r.m.s. fundamental frequency voltage change.

September 2015 © 2015 Canadian Standards Association CSA/9
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-14: Assessment of emission limits for harmonics, interharmonics,

1)

9)

voltage fluctuations and unbalance for the connection of disturbing
installations to LV power systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

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

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee 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
example "state of the art".

IEC 61000-3-14, which is a technical report, has been prepared by subcommittee 77A: Low
frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

It forms part 3-14 of IEC 61000. It has the status of a basic EMC publication in accordance
with IEC Guide 107.

The first edition of this technical report has been harmonised with IEC/TR 61000-3-6,
IEC/TR 61000-3-7 and IEC/TR 61000-3-13.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
77A/7T41/DTR 77A/748/RVC

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.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.

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

Each part is further subdivided into several parts published either as International Standards
or as technical specifications or technical reports, some of which have already been published
as sections. Others will be published with the part number followed by a dash and a second
number identifying the subdivision (example: IEC 61000-6-1).
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To this effect, joint working group CIGRE C4.103/ CIRED entitled “Emission Limits for
Disturbing Installations” was appointed in 2003. The working group held 11 formal meetings
dedicated to the revision of IEC/TR 61000-3-6 and IEC/TR 61000-3-7, and the preparation of
two other technical reports on emission limits for voltage unbalance (IEC/TR 61000-3-13) and
emission limits for disturbing installations connected at LV (this report).

Subsequent endorsement of the report by IEC was the responsibility of SC 77A.
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 3-14: Assessment of emission limits for harmonics, interharmonics,
voltage fluctuations and unbalance for the connection of disturbing
installations to LV power systems

1 Scope

This part of IEC 61000, which is informative in its nature, provides guidance on principles that
can be used as the basis for determining the requirements for the connection of disturbing
installations to low voltage (LV) public power systems. For the purposes of this part of
IEC 61000, a disturbing installation means an installation (which may be a load or a
generator) that produces disturbances: harmonics and/or interharmonics, voltage flicker
and/or rapid voltage changes, and/or voltage unbalance. The primary objective is to provide
guidance to system operators or owners for engineering practices, which will facilitate the
provision of adequate service quality for all connected customer installations. In addressing
installations, this report is not intended to replace equipment standards for emission limits.

NOTE 1 In this report, low voltage (LV) refers to U, <1 kV.

This report addresses the allocation of the capacity of the system to absorb disturbances. It
does not address how to mitigate disturbances, nor does it address how the capacity of the
system can be increased.

This technical report only applies to installations connected to LV public power systems that
supply or may supply other LV loads or installations. It is intended to apply to large
installations exceeding a minimum size. This minimum size (S,;,) is to be specified by the
system operator or owner depending on the system characteristics.

NOTE 2 Due to this minimum size, this report generally does not apply to residential customer's installations.

This technical report is not intended to set emission limits for individual pieces of equipment
connected to LV systems. The emission limits for LV equipment are specified in the applicable
IEC product family standards. The limits specified in these standards have been determined
based on assumptions of the number, type and usage of equipment producing disturbances in
an installation connected to a supply system and based on the reference impedance given in
IEC 60725 considered to be representative of the source impedance for small residential
installations. The assumptions may not apply to larger LV installations. Hence, the guidelines
in this report are intended to provide methods for developing emission limits for such large
installations.

NOTE 3 Compliance with emission limits determined by application of the methods in this report does not
preclude any requirement to comply with equipment emission limits (as determined by national or regional
regulatory requirements.

This technical report deals with low-frequency conducted disturbances emitted by LV
installations. The disturbances considered are:

— harmonics and interharmonics;

— flicker and rapid voltage changes;

— unbalance (negative-sequence component).

Since the guidelines outlined in this report are necessarily based on certain simplifying

assumptions, there is no guarantee that this approach will always provide the optimum
solution for all situations. The recommended approach should be used with flexibility and

CAN/CSA-C61000-3-14:15
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judgment as far as engineering is concerned, when applying the given assessment
procedures in full or in part.

The system operator or owner is responsible for specifying requirements for the connection of
disturbing installations to the system. The disturbing installation is to be understood as the
customer’s complete installation (i.e. including disturbing and non-disturbing parts).

This report provides recommended procedures for developing emission limits for large LV
installations. In order for any network operator or owner to fully apply this report, an expert
would need to derive appropriate factors for the specific types of LV networks operated.

NOTE 4 Simplification of emission limits by setting one set of tables for all LV networks may, in some cases,
result in excessively conservative limits.

The main part of this report gives the general procedure to allocate emission limits for
harmonics, voltage fluctuation and unbalance to large installations connected at LV.

Annexes to this report give additional information. In particular,

e Annex A gives a practical example of technical application at distribution expert level or
national regulation level, in order to derive their own limits tailored on the specific
characteristics of their networks from the general method.

e Annex B gives an example of practical application at distribution operator level for the
connection of specific installations based on the local parameters of the LV network.

e Annex C and Annex D give details on the theoretical basis for the derivation and the
understanding of the procedures in this report.

2 Normative references

The following referenced documents are indispensable for the application 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 60050-161:1990, International  Electrotechnical ~ Vocabulary @ -  Chapter 161:
Electromagnetic compatibility

Amendment 1 (1997)

Amendment 2 (1998)

IEC/TR 60725, Consideration of reference impedances and public supply network
impedances for use in determining disturbance characteristics of electrical equipment having
a rated current <75 A per phase

IEC/TR 61000-2-1:1990, Electromagnetic compatibility (EMC) — Part 2-1: Environment —
Description of the environment — Electromagnetic environment for low-frequency conducted
disturbances and signalling in public power supply systems

IEC 61000-2-2:2002, Electromagnetic compatibility (EMC) — Part 2-2: Environment -
Compatibility levels for low-frequency conducted disturbances and signalling in public low-
voltage power supply systems

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current <16 A per phase)

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditional connection
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