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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 1: Fundamental principles, assessment of
general characteristics and definitions

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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 60364-1 has been prepared by IEC technical committee 64: Electrical installations and
protection against electric shock. It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2005. This edition
constitutes a technical revision.

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

a)

b)

the entire document has been restructured and numbered in accordance with the directives
but preceded with the part number, i.e. 1.1, 1.2 etc.;

the scope has been expanded to include new areas of application and has been
restructured;
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c) in 1.5.2.2.2, the topic of safety services and standby electric supply systems has been
added;

d) in 1.5.2.14, the topic of energy efficiency has been included;
e) in 1.5.2.15, the topic of prosumer electrical installations has been included;

f) in 1.5.3.5, the requirement for an equivalent safety level for the use of new materials and
innovations for which no product standards exist yet has been added. This must be verified
by a risk assessment;

g) in 1.5.4.3, the requirement for the effectiveness of protective measures for people and
livestock safety shall be maintained during the entire lifetime of the installation has been
added. This should be done by periodic verification;

h) Table 3 shows the symbol for the newly introduced "system-referencing conductor (SRC)";

i) the number of figures showing the type of earth connection in AC and DC systems is limited
to those which are most commonly employed. Some figures have been added for DC
systems;

i) Introduction of Error! Reference source not found. which relates the list of content of IEC 6
0364-1:2005 and the clauses of this document.

The text of this International Standard is based on the following documents:

Draft Report on voting

64/XX/FDIS 64/XX/RVD

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 International Standard is English.

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

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

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

The committee has decided that the contents of this document will remain unchanged until the stability
date indicated on the IEC website under webstore.iec.ch in the data related to the specific document.
At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document 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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LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 1: Fundamental principles, assessment of
general characteristics and definitions

1.1 Scope
1.1.1 Scope of this document

This part of IEC 60364 defines the scope and objective of the IEC 60364 series and specifies
the fundamental safety requirements for an electrical installation.

This document addresses the fundamental principles, assessment of general characteristics
and definitions of low-voltage electrical installations.

1.1.2 Scope of the IEC 60364 series

The International Standards of the IEC 60364 series specify the rules for the design, erection,
and verification of low-voltage electrical installations. The rules are provided for the safety of
human beings (persons), livestock and property against dangers and damage which can arise
from the intended use of low-voltage electrical installations and for the proper functioning of
those installations.

EXAMPLES: A non-comprehensive list of electrical installations or systems includes:
— residential premises;
— commercial premises;
—  public premises;
— industrial premises;
— agricultural and horticultural premises;
— prefabricated buildings;
— caravans, caravan sites and similar sites;
— construction sites, exhibitions, fairs and other installations for temporary purposes;
— marinas;
— external lighting and similar installations;
— medical locations;
— mobile or transportable units;
— photovoltaic systems;
—  stationary secondary batteries;
— low-voltage generating sets;

— temporary connected batteries (e.g. EV).

NOTE 1 "Premises" covers the land and all facilities including buildings belonging to it.
The International Standards of the |IEC 60364 series covers

— circuits supplied at nominal voltages up to and including 1000 V AC or 1500 V DC; for AC,
the preferred frequencies which are taken into account in this standard are 50 Hz and 60 Hz.
The use of other frequencies is not excluded.

— circuits, other than the internal wiring of apparatus, operating at voltages exceeding
1000 V AC or 1500 V DC and derived from an installation having a nominal voltage not
exceeding 1000 V AC or 1500V DC, for example, discharge lighting, electrostatic
precipitators;

— fixed wiring for information and communication technology (ICT), signalling, etc., including
installation and support of fibre optic cables;

— Wiring systems and cables not specifically covered by the standards for appliances.
The International Standards of the IEC 60364 series applies to:

e alterations or extensions of the installation, or both;
e parts of the existing installation affected by modifications, extensions or alterations;

o the design of functional aspects, such as energy efficiency, local production and storage of
energy (prosuming).
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The International Standards of the IEC 60364 series applies to any kind of low-voltage electrical
installation or system, except:

a) electric traction equipment, including rolling stock and signalling equipment;

b) electrical circuits and equipment for automotive purposes within motor vehicles;

c) electrical installations of ships and of mobile and fixed offshore units;

d) electrical installations in aircraft;

e) public street-lighting installations which are part of the public electric power network;

f) installations in mines and quarries.

Electrical equipment is dealt with only in so far as its selection and application in the installation
are concerned.

The International Standards of the IEC 60364 series does not apply to the selection and
erection of the following electrical equipment:

i) radio interference suppression equipment, except where it affects the safety of the
installation;

ii) electric fences;

iii) external lightning protection systems for buildings (LPS);

NOTE 2 Atmospheric phenomena are covered in IEC 60364-1 but only in so far as effects on the electrical
installations are concerned (for example, with respect to selection of surge protective devices).

iv) electrical equipment of machines.

The International Standards of the IEC 60364 series is not intended to apply to low-voltage
public distribution networks.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 60050-195, International Electrotechnical Vocabulary (IEV) — Part 195: Earthing and
protection against electric shock, available at http://www.electropedia.org

IEC 60050-826, International Electrotechnical Vocabulary (IEV) — Part 826: Electrical
installations, available at http://www.electropedia.org

1.3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-195 and
IEC 60050-826 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp
1.3.1

diversity
prospective simultaneous demand of a group of electrical loads
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1.3.2
generating set
equipment converting non-electrical energy into electrical energy

1.4  Structure of the IEC 60364 series
The IEC 60364 series consists of six main parts:

e |EC 60364-1 "Fundamental principles, assessment of general characteristics and
definitions"

This document defines the scope and objective of the IEC 60364 series and specifies the
fundamental safety requirements for an electrical installation.

e |EC 60364-4 series "Protection for safety"

These documents specify the functional requirements for protection, taking into account the
fundamental safety requirements given in this document.

e |EC 60364-5 series "Selection and erection of equipment"”

These documents specify requirements for the selection and erection of electrical equipment
to fulfil the functional safety requirements of the IEC 60364-4 series and the fundamental
safety requirements given in this document.

e |EC 60364-6 "Verification"

This document specifies the requirements for verification and testing to show compliance
with the requirements of the other parts of the IEC 60364 series. Requirements for reporting
the verifications and testing are also given.

e |EC 60364-7 series "Requirements for special installations or locations"

These documents specify specific requirements for special installations or locations. These
requirements either modify, replace or complement the requirements of the other parts of
the IEC 60364 series.

e |EC 60364-8 series "Functional aspects”

These documents specify requirements related to functional aspects only. However, these
requirements can impact the safety requirements of the other parts of the IEC 60364 series.

Annex A gives additional information on the structure.

1.5 Fundamental principles
1.5.1 Protection for safety
1.5.1.1 General

The requirements stated in 1.5.1.2 to 1.5.2.8 are intended to provide for the safety of human
beings, livestock and property against dangers and damage which can arise from the intended
use of an electrical installation, including its connected current using equipment, under all
operating conditions. The requirements to provide for the safety of livestock are applicable in
locations intended for them.

NOTE In electrical installations, hazards that can arise include:

— electric shock;

— excessive temperatures likely to cause burns, fires and other harmful effects;

— ignition of a potentially explosive atmosphere;

— undervoltages, overvoltages and electromagnetic influences likely to cause or result in injury or damage;
— power supply interruptions or interruption of safety services;

— arcing likely to cause fire, burns or blinding effects, excessive pressure, or toxic gases;

— mechanical movement of electrically activated equipment.
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1.5.1.2 Protection against electric shock
1.5.1.2.1 Basic protection

Protection shall be provided against dangers to human beings and livestock that can arise from
contact with live parts.

This protection may be achieved by one of the following methods:

— preventing a current from passing through the body of a human being or livestock;
— limiting the current which can pass through a body to a non-hazardous value.

1.5.1.2.2 Fault protection

Protection shall be provided against dangers to human beings and livestock that can arise from
contact with exposed-conductive-parts.

This protection may be achieved by one, or a combination, of the following methods:
— preventing a current resulting from a fault from passing through the body of a human being
or livestock;

— limiting the magnitude of a current resulting from a fault, which can pass through a body of
a human being or livestock, to a non-hazardous value;

— limiting the duration of a current resulting from a fault, which can pass through a body of a
human being or livestock, to a non-hazardous time period.

1.5.1.2.3 Additional protection

In certain cases, further protection of human beings and livestock is necessary, and additional
protection shall then be provided.

1.5.1.3 Protection against thermal effects

The electrical installation shall be arranged so that human beings, livestock, property and the
environment adjacent to the electrical equipment are protected against harmful thermal effects
caused by the electrical equipment.

EXAMPLE Thermal effects can be the following:
— combustion;

— degradation of materials;

— electric arcing;

—  burns resulting from high temperatures.

1.5.1.4 Protection against overcurrent

Human beings and livestock shall be protected against injury, and property shall be protected
against damage due to excessive temperatures or electromechanical stresses caused by
overcurrent likely to arise in conductors.

Protection may be achieved by limiting overcurrent to a safe value or duration, or both.

1.5.1.5 Protection against fault current

Human beings and livestock shall be protected against injury, and property shall be protected
against damage caused by fault current.

Protection may be achieved by limiting fault current to a safe value or duration, or both.
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1.5.1.6 Protection against voltage disturbances

Human beings and livestock shall be protected against injury, and property shall be protected
against any harmful effects, as a consequence of a fault between live parts of circuits supplied
at different voltages.

Human beings and livestock shall be protected against injury, and property shall be protected
against damage, as a consequence of overvoltages such as those originating from atmospheric
events or from switching.

Human beings and livestock shall be protected against injury, and property shall be protected
against damage, as a consequence of undervoltage and any subsequent voltage recovery.

1.5.1.7 Protection against power supply interruptions

Where danger or damage is foreseen to arise due to an interruption of power supply, suitable
provisions shall be made in the installation or installed equipment.

1.5.1.8 Protection against the effects of electromagnetic interference

The installation shall have an adequate level of immunity against electromagnetic disturbances.

Consideration shall be given to any anticipated electromagnetic emission generated by the
installation or installed equipment.

1.5.2 Design
1.5.2.1 General
For the design of the electrical installation, the following shall be taken into account:

— the protection of human beings, livestock and property in accordance with 1.5.1;
— the proper functioning of the electrical installation for the intended use;
— the foreseeable future needs (e.g. increased capacity, energy storage possibilities).

The information required as a basis for design is listed in 1.5.2.2 to 1.5.2.5. The requirements
with which the design shall comply are stated in 1.5.2.6 to 1.5.2.13. Other aspects to be
considered are given in 1.5.2.14 to 1.5.2.19.

The electrical installations shall be designed so that the operation of a device or the insertion
of an external connection cannot intentionally create a fault.

1.5.2.2 Power supplies
1.5.2.2.1 Characteristics of power supplies

In order to design a safe installation, relevant characteristics of the power supply or power
supplies are required. The characteristics of a power supply shall be determined by calculation,
measurement or enquiry (e.g. from the distribution system operator, manufacturer). Changes to
the characteristics of a power supply can affect the safety of the installation.

EXAMPLE A supply can be a network, generators, power convertor equipment, inverters, transformers.
The following characteristics, as applicable, shall be determined:

a) nature of current: alternating current or direct current, or both;
b) function of conductors:

o for alternating current:
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line conductor(s);
neutral conductor;

mid-point conductor;

protective conductor;
o for direct current:
— line conductor(s);
— mid-point conductor;
— protective conductor;

The function of some conductors may be combined in a single conductor.

c) the presence of galvanic separation;
d) values and tolerances:

voltage and voltage tolerances;

voltage interruptions, voltage fluctuations and voltage dips;

frequency and frequency tolerances;

e maximum allowable current;

e prospective short-circuit currents;

NOTE 1 For voltages and frequencies, see IEC 60038.
e) protective provisions inherent in the power supply;
f) bi-directional energy flow;

g) particular requirements of the operator of the supply network, e.g. distribution system
operator (DSO).

NOTE 2 In some countries, a DSO is also referred to as a distribution network operator (DNO).

1.5.2.2.2 Electrical supply systems for safety services and standby electric supply
systems

Where the provision of safety services or a standby system are required, the characteristics of
the sources of the power supply for these systems shall be assessed separately. Such supplies
shall have adequate capacity, reliability and rating and appropriate change over time for the
operation specified.

NOTE 1 Safety services can be required by the authorities concerned with fire precautions and other conditions for
emergency evacuation of the premises, or by the person specifying the installation.

NOTE 2 Standby supplies can be required by the person specify the installation.

Where there is an electrical supply system for safety services or a standby electric supply
system, all of the following shall be determined:

— source of power supply (nature, characteristics);
— circuits to be supplied by the electric source for safety services;

— circuits to be supplied by the standby electric source.
1.5.2.3 Nature of demand

The demand of the installation shall be determined to facilitate an energy-efficient, economic,
reliable and safe design.

Based on the demand, the number and type of circuits required shall be determined by:

— location of points of power demand,;
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