IEC 60364-5-54:2011-03+AMD1:2021-04 CSV(en-fr)

IEC 60364-5-54

Edition 3.1 2021-04
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Low-voltage electrical installations —
Part 5-54: Selection and erection of electrical equipment — Earthing
arrangements and protective conductors

Installations électriques a basse tension —
Partie 5-54: Choix et mise en ceuvre des matériels électriques — Installations
de mise alaterre et conducteurs de protection




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC online collection - oc.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 18 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d'études, ...). Elle donne aussi des informations sur
les projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC online collection - oc.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours acces a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/

IEC 60364-5-54

Edition 3.1 2021-04
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Low-voltage electrical installations —
Part 5-54: Selection and erection of electrical equipment — Earthing
arrangements and protective conductors

Installations électriques a basse tension —
Partie 5-54: Choix et mise en ceuvre des matériels électriques — Installations
de mise alaterre et conducteurs de protection

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.020; 91.140.50 ISBN 978-2-8322-9715-5

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 60364-5-54:2011
https/standards.iteh.ai/catalog/standards/sist/473a4ae4-6d31-4d1c-b985-e5883d48ac40/iec-
60364-5-54-2011




IEC 60364-5-54:2011-03+AMD1:2021-04 CSV(en-fr)

IEC 60364-5-54

Edition 3.1 2021-04
CONSOLIDATED VERSION

REDLINE VERSION

VERSION REDLINE

colour
inside

Low-voltage electrical installations —
Part 5-54: Selection and erection of electrical equipment — Earthing
arrangements and protective conductors

Installations électriques a basse tension —
Partie 5-54: Choix et mise en ceuvre des matériels électriques — Installations
de mise alaterre et conducteurs de protection




-2 - IEC 60364-5-54:2011+AMD1:2021 CSV

© IEC 2021
CONTENTS
O T T @ ] 5 S 4
LE NN 3 7 10 L@ 1 1 ] S 6
INTRODUCTION t0 AMENAMENT L .ottt e e e et e e et e e e neneaaenen 6
Lo R © 1= =T - | PP 7
oY o R S o] o] o 1= PP PP PRPN 7
541.2 NOIMALIVE FEFEIENCES .ottt et et e enes 7
541.3 Terms and definitioNs . ... 8
542 Earthing armranQemMENTS ...t e e e e e e e e e e e e 10
542.1 General reqUIrEMENTS ... . e e et e 10
542.2 EaArth EleCtIO0ES ..ot 11
542.3 Earthing CONAUCTOIS .. .unii it e ea e 14
542.4 Main earthing terminal .......ooiiiiii e 14
543 ProteCtive CONAUCTOIS ...t ettt et e et e e enaeanas 14
543.1 Minimum CroSS-SECLIONAI ArEaS ... ccuuiiuiiiii e 14
543.2 Types of protective CONAUCLONS ... ... 16
543.3 Electrical continuity of protective conducCtors ..........ccooviiiiiiiiiiiei e 17
543.4 PEN, PEL OF PEM CONAUCTOIS ....uuiiiiiiii ittt eae e 17
543.5 Combined protective and functional earthing conductors .............c...cooiiiiiininns. 19
543.6 Currents in protective earthing condUCIOrS........ccvvviiiiiiiiii e 20
543.7 Reinforced protective earthing conductors for protective earthing conductor
currents exceeding 10 MA ... 20
543.8 Arrangement of protective CONAUCIOIS......ccuviviiiiiiii e e 20
544 Protective bonding CONAUCTONS ...uu it et e e e e e e 20
544.1 Protective bonding conductors for connection to the main earthing terminal ....... 20
544.2 Protective bonding conductors for supplementary bonding..............c..coooii 21
545 Functional earthing and functional-equipotential-bonding for Information and
communication technology equipment and systems (ICT) ....ooovviiiiiiiiiiiiiceieee e 21
545.1 Functional-equipotential-bonding for ICT ..., 21
545.2 Main functional earthing terminal (MFET) ..o, 22
545.3 Equipotential bonding ring CONAUCIOrS ......c.iiuiiiiiii e 22
Annex A (normative) Method for deriving the factor k in 543.1.2 (see also IEC 60724
= Lo I OG0 1 2 I S 24
Annex B (informative) Example of earthing arrangements and protective conductors ........... 28
Annex C (informative) Erection of concrete-embedded foundation earth electrodes ............. 32
Annex D (informative) Erection of soil-embedded earth electrodes...........ccccoevviiiiiiiininennnen. 35
Annex E (informative) List of notes concerning certain Countries..........ccovveeiviiiiiiiiieneeeennnn, 39
27 o] TeTo ] =1 o1 1 2T 45
Figure 54.1 — Examples of a PEN conductor CONNECHION ......ccviviiiiiiiiiiic e 19

Figure B.54.1 — Examples of earthing arrangements for foundation earth electrode,
protective conductors and protective bonding cONAUCLOrS .......c.ooiuiiiiiiiiiiiii e 31

Table 54.1 — Minimum size of commonly used earth electrodes, embedded in soil or
concrete used to prevent corrosion and provide mechanical strength............cocooiiiiiiinns 12



IEC 60364-5-54:2011+AMD1:2021 CSV -3 -
© |[EC 2021

Table 54.2 — Minimum cross-sectional area of protective conductors (where not
calculated in accordance With 543.0.2) .....iiiiii i e

Table A.54.1 — Value of parameters for different materials...........cooooiii,

Table A.54.2 — Values of k for insulated protective conductors not incorporated in
cables and not bunched with other cables........ ...

Table A.54.3 — Values of k for bare protective conductors in contact with cable
covering but not bunched with other cables ..o

Table A.54.4 — Values of k for protective conductors as a core incorporated in a cable
or bunched with other cables or insulated cONAUCIOrS .........coovuiiiiiiiiii e,

Table A.54.5 — Values of k for protective conductors as a metallic layer of a cable, e.g.
armour, metallic sheath, concentric CONAUCIOr, BTC.......oiviiiiiiii e

Table A.54.6 — Values of k for bare conductors where there is no risk of damage to any
neighbouring material by the temperature indicated .............coooiiiiiii

Table D.54.1 — Resistivity for types Of SOl ...
Table D.54.2 — Variation of the resistivity for different types of soil ........ccccoeeiiiiiiinnn .



-4 - IEC 60364-5-54:2011+AMD1:2021 CSV
© |[EC 2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-54: Selection and erection of electrical equipment —
Earthing arrangements and protective conductors

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60364-5-54 edition 3.1 contains the third edition (2011-03) [documents 64/1755/FDIS
and 64/1766/RVD] and its amendment 1 (2021-04) [documents 64/2479/FDIS and
64/2481/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60364-5-54 has been prepared by IEC technical committee
64: Electrical installations and protection against electric shock.

This third edition constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

— clarification of the definition of protective conductor;

— improved specification of mechanical characteristics of the earth electrode;

— introduction of earth electrode for protection against electric shock and lighting protection;

— annexes describing concrete-embedded foundation earth electrodes and soil-embedded
earth electrode.

It has the status of a basic safety publication in accordance with IEC Guide 104.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The reader's attention is drawn to the fact that Annex E lists all of the "in-some-country
clauses on differing practices of a less permanent nature relating to the subject of this
standard.

A list of all parts in the IEC 60364 series, under the general title: Low-voltage electrical
installations, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendment 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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Clause numbering is sequential, preceded by the number of this Part. Numbering of figures
and tables takes the number of this part followed by a sequential number, i.e. Table 54.1,
54.2, etc. Numbering of figures and tables in annexes takes the letter of the annex, followed
by the number of the part, followed by a sequential number, e.g. A.54.1, A.54.2, etc.

To define a clear borderline between functional earthing and protective earthing the following
explanations are given:

Functional earthing

Functional earthing

If any connection of the functional earthing is interrupted, it does not impair any kind of
protection or any kind of protective measure or protective provision provided for electrical
safety. Therefore, its application mainly relates to:

— communication,

— measurement, and

— EMC as regards radiated disturbances and conducted high frequency disturbances.
Protective earthing

If any connection of the protective earthing is interrupted, it impairs the protection or the
function of a protective measure or protective provision provided for electrical safety.

Requirement for protective earthing are given in:

— |EC 60364-4-41 for protection against electric shock;

— |EC 60364-4-42 for protection against thermal effects;

— |EC 60364-4-44 for protection against conducted disturbances.

INTRODUCTION to Amendment 1

The main changes provided in this Amendment 1 are:

clarification and necessary modifications to define a clear borderline between functional
earthing and protective earthing (see INTRODUCTION);

introduction of additional requirements for functional earthing and functional-equipotential-
bonding for information technology systems and communication equipment (ICT).
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 5-54: Selection and erection of electrical equipment —
Earthing arrangements and protective conductors

541 General

541.1 Scope

This part of IEC 60364 addresses the earthing arrangements and protective conductors
including protective bonding conductors in order to satisfy the safety of the electrical
installation.

This document also includes requirements regarding earthing and equipotential bonding for
information and communication technology (ICT) with the aim of:

— reducing the risk of electrical hazards for correct operation of these devices and the
information and communication technology wiring;

— providing the telecommunication systems with a reliable signal reference plane that can
improve resistance to electromagnetic interference (EMI) by reference to ISO/IEC 30129.

NOTE Examples of information and communication technology (ICT) include:

— DC supply networks (and systems) for supplying power to ICT equipment within a building;
— star-shaped private automatic branch exchanges (PABX) or their equipment;

— local area (communication) networks (LANS);

—  fire and intruder alarms communication systems;

—  building automation systems, e.g. direct digital control systems;

— systems for computer-aided manufacturing (CAM) and other computer-aided services;

— broadcast and communication technology.
541.2 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 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock

IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety —
Protection against voltage disturbances and electromagnetic disturbances

IEC 60364-5-51:2005, Electrical installations of buildings — Part 5-51: Selection and erection
of electrical equipment — Common rules

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60439-2, Low-voltage switchgear and controlgear assemblies — Part 2: Particular
requirements for busbar trunking systems (busways)

IEC 60445, Basic and safety principles for man-machine interface, marking and identification
— ldentification of equipment terminals, conductor terminations and conductors
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IEC 61439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General rules

IEC 61439-2, Low-voltage switchgear and controlgear assemblies — Part 2: Power switchgear
and controlgear assemblies

IEC 60724, Short-circuit temperature limits of electric cables with rated voltages of 1 kV (U, =
1,2 kV) and 3 kV (U, = 3,6 kV)

IEC 60909-0, Short-circuit currents in three-phase a.c. systems — Part 0: Calculation of
currents

IEC 60949, Calculation of thermally permissible short-circuit currents, taking into account
non-adiabatic heating effects

IEC 61140:2001, Protection against electric shock — Common aspects for installation and
equipment

IEC 61534-1, Powertrack systems — Part 1. General requirements
IEC 62305 (all parts) Protection against lightning

IEC 62305-3:20062010, Protection against lightning — Part 3: Physical damage to structures
and life hazard

541.3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61140, together with the
following definitions, apply.

Definitions used for earthing arrangements, protective conductors and protective bonding
conductors are illustrated in Annex B and listed below:

541.3.1

exposed-conductive-part

conductive part of equipment which can be touched and which is not normally live, but which
can become live when basic insulation fails

[IEC 60050-826:2004, 826-12-10]

541.3.2

extraneous-conductive-part

conductive part not forming part of the electrical installation and liable to introduce an electric
potential, generally the electric potential of a local earth

[IEC 60050-825:2004, IEV 826-12-11]

541.3.3

earth electrode

conductive part, which may be embedded in the soil or in a specific conductive medium, e.g.
concrete, in electrical contact with Earth

[IEC 60050-826:2004, 826-13-05, modified]

541.3.4

concrete-embedded foundation earth electrode

earth electrode embedded in concrete of a building foundation, generally in the form of a
closed loop
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[IEC 60050-826:2004, 826-13-08, modified]

541.3.5

soil-embedded foundation earth electrode

earth electrode buried in the soil under a building foundation, generally in the form of a closed
loop

[IEC 60050-826:2004, 826-13-08, modified]

541.3.6
protective conductor
conductor provided for purposes of safety, for example protection against electric shock

[IEC 60050-826:2004, 826-13-22]

NOTE Examples of a protective conductor include a protective bonding conductor, a protective earthing conductor
and an earthing conductor when used for protection against electric shock.

541.3.7
protective bonding conductor
protective conductor provided for protective-equipotential-bonding

[IEC 60050-826:2004, 826-13-24]

541.3.8

earthing conductor

conductor which provides a conductive path, or part of the conductive path, between a given
point in a system or in an installation or in equipment and an earth-electrode network

[IEC 60050-826:2004, 826-13-12]

NOTE For the purposes of this part of IEC 60364, an earthing conductor is the conductor which connects the
earth electrode to a point in the equipotential bonding system, usually the main earthing terminal.

541.3.9

main earthing terminal

main earthing busbar

terminal or busbar which is part of the earthing arrangement of an installation and enabling
the electrical connection of a number of conductors for earthing purposes

[IEC 60050-826:2004, 826-13-15]

541.3.10
protective earthing conductor
protective conductor provided for protective earthing

[IEC 60050-826:2004, 826-13-23]

541.3.11

functional earthing

earthing a point or points in a system or in an installation or in equipment, for purposes other
than electrical safety

[IEC 60050-826:2004, IEV 826-13-10]

541.3.12

earthing arrangement

all the electrical connections and devices involved in the earthing of a system, installation or
an equipment

[IEC 60050-195:2004, 195-02-20]
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541.3.13
functional earthing conductor
conductor provided for functional earthing

[SOURCE: IEC 60050-826:2004, 826-13-28, modified — In the definition, "earthing conductor"
replaced with "conductor".]

541.3.14

main functional earthing terminal

main functional earthing busbar

MFET

terminal or busbar, which is part of the functional earthing arrangement of an electrical
installation, enabling the electric connection of a number of conductors for functional earthing
purposes

541.3.15
functional-equipotential-bonding
equipotential bonding for reasons other than electrical safety

[SOURCE: IEC 60050-826:2004, 826-13-21, modified — "operational reasons other than
safety" replaced with "reasons other than electrical safety".]

541.3.16
protective-equipotential-bonding
equipotential bonding for the purposes of electrical safety

[SOURCE: IEC 60050-826:2004, 826-13-20, modified — "electrical" added.]

541.3.17

equipotential bonding

provision of electric connections between conductive parts, intended to achieve
equipotentiality

[SOURCE: IEC 60050-826:2004, 826-13-19]

541.3.18
protective earthing
earthing for purposes of electrical safety

[SOURCE: IEC 60050-826:2004, 826-13-09, modified — "a point or points in a system or in an
installation or in equipment"” deleted.]

541.3.19
functional bonding conductor
conductor provided for functional-equipotential-bonding

[SOURCE: IEC 60050-826:2004, 826-13-29]

542 Earthing arrangements

542.1 General requirements

542.1.1 The earthing arrangements may be used jointly or separately for protective and
functional purposes according to the requirements of the electrical installation. The
requirements for protective purposes shall always take precedence.
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542.1.2 Where provided, earth electrodes within an installation shall be connected to the
main earthing terminal using an earthing conductor.

542.1.3 Where the supply to an installation is at high voltage, requirements concerning the
earthing arrangements of the high voltage supply and of the low-voltage installation shall also
comply with Clause 442 of IEC 60364-4-44:2007.

542.1.4 The requirements for earthing arrangements are intended to provide a connection to
earth which:

— isreliable and suitable for the protective requirements of the installation;

— can carry earth fault currents and protective conductor currents to earth without danger
from thermal, thermo-mechanical and electromechanical stresses and from electric shock
arising from these currents;

— if relevant, is also suitable for functional requirements;
— is suitable for the foreseeable external influences (see IEC 60364-5-51), e.g. mechanical
stresses and corrosion.

542.1.5 Consideration shall be given to the earthing arrangements where currents with high
frequencies are expected to flow (see Clause 444 of IEC 60364-4-44:2007).

542.1.6 Protection against electric shock, as stated in IEC 60364-4-41, shall not be
adversely affected by any foreseeable change of the earth electrode resistance (e.g. due to
corrosion, drying or freezing).

542.2 Earth electrodes

542.2.1 The type, materials and dimensions of earth electrodes shall be selected to
withstand corrosion and to have adequate mechanical strength for the intended lifetime.

NOTE 1 For corrosion, the following parameters may be considered: the soil pH at the site, soil resistivity, soil
moisture, stray and leakage a.c. and d.c. current, chemical contamination, and proximity of dissimilar materials.

For materials commonly used for earth electrodes, the minimum sizes, from the point of view
of corrosion and mechanical strength, when embedded in the soil or in concrete, shall be as
specified in Table 54.1.

NOTE 2 The minimum thickness of protective coating is greater for vertical earth electrodes than for horizontal
earth electrodes because of their greater exposure to mechanical stresses while being embedded.




