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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS OF BUILDINGS -

Part 4-44: Protection for safety —
Protection against voltage disturbances and
electromagnetic disturbances

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organizatie
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in
this end and in addition to other activities
Technical Reports

governmental organizations liaising with the IEC also partic'ate in th aration. IEC collaborates closely
with the International Organization for Standardization (I i i onditions determined by
agreement between the two organizations

The formal decisions or agreements of IEC o arly as possible, an international
consensus of opinion on the relevant su®j i i hwittee has representation from all

interested IEC National Committees.

In order to promote |nterna ional i i ional Committees undertake to apply IEC Publications
transparently to the ma L ational and regional publications. Any divergence
between any IEC Publication z he cogresponding national or regional publication shall be clearly indicated in

the latter
IEC provides n i Q i ateviits approval and cannot be rendered responsible for any
equipment declared’to/beNin~conformi ] C Publication

ireCtors, employees, servants or agents including individual experts and
members of ts techijcalkco ittees and IEC National Committees for any personal injury, property damage or
other damage of a Ana vhatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising \Qut of the publication, use of, or reliance upon, this IEC Publication or any other IEC

Attention is™draw ormative references cited in this publication. Use of the referenced publications is
indispensable foxthe cogrect 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.

International Standard IEC 60364-4-44 has been prepared by IEC technical committee 64:
Electrical installations and protection against electric shock.

This consolidated version of IEC 60364-4-44 consists of the first edition (2001), its
amendment 1 (2003) [documents 64/1303/FDIS and 64/1329/RVD] and its amendment 2
(2006) [documents 64/1533/FDIS and 64/1547/RVD].

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 1.2.

A

vertical line in the margin shows where the base publication has been modified by

amendments 1 and 2.
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The IEC 60364 series (parts 1 to 6), is currently being restructured, without any technical
changes, into a more simple form (see annex C).

According to a unanimous decision by the Committee of Action (CA/1720/RV (2000-03-21)),
the restructured parts of IEC 60364 have not been submitted to National Committees for
approval.

Annexes A, B and C are for information only.

Annex D forms an integral part of this standard.

nmendments will
ek site under
At “this date,

The committee has decided that the contents of the base publication and
remain unchanged until the maintenance result date indicated on the
"http://webstore.iec.ch” in the data related to the specific p
the publication will be

* reconfirmed,
+ withdrawn,
» replaced by a revised edition, or

O

* amended.
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440 Introduction

Part 4-44 of IEC 60364 covers the protection of electrical installations and measures against
voltage disturbances and electromagnetic disturbances.

The requirements are arranged into three sections as follows:

Clause 442 Protection of low-voltage installations against temporary overvoltages and faults
between high-voltage systems and earth

Clause 443 Protection against overvoltages of atmospheric origin or due to switching

Clause 444 Measures against electromagnetic influences

Part 4-44 (2001) brings together these clauses, which were previously p

O
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ELECTRICAL INSTALLATIONS OF BUILDINGS -

Part 4-44: Protection for safety —
Protection against voltage disturbances and
electromagnetic disturbances

440.1 (442.1.1) Scope

The rules of this part of IEC 60364 are intended to provide requireme
electrical installations in the event of voltage disturbances and electro
generated for different specified reasons.

Qr the safety of

public power supply companies (see scope of I[EC 60364 t C oltage and
electromagnetic disturbances may be conducted or induc i otri allations via
these supply systems.

440.2 (442.1.4) Normative references

The following referenced documents are indispe fFor/theNapphication of this document. For
P undated referénces, the latest edition of

IEC 60050(604):1987, Intgrn ocabulary — Chapter 604: Generation,
transmission and distributio

IEC 60050(826):1982, chnical Vocabulary — Chapter 826: Electrical
installations of b QS

IEC 60364-1:2001, 1 2la of buildings — Part 1: Scope, object and fundamental
principles

IEC 60364-5-53:200, Electrical installations of buildings — Part 5-53: Selection and erection of
electrical equipment — Isolation, switching and control

IEC 60364-5-54, Electrical installations of buildings — Part 5-54: Selection and erection of

electrical equipment — Earthing arrangements and protective conductors and equipotential
bonding 1)

IEC 60479-1:1994, Effects of current on human beings and livestock — Part 1: General aspects

IEC 60664-1:1992, Insulation co-ordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

1) To be published.
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IEC 60742:1983, Isolating transformers and safety isolating transformers — Requirements
IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

IEC 61000-2-5:1995, Electromagnetic compatibility (EMC) — Part 2: Environment — Section 5:
Classification of electromagnetic environments. Basic EMC publication

IEC 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity
for residential, commercial and light-industrial environments

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity
for industrial environments

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic, Standards — Emission

standard for residential, commercial and light-industrial environments

y upits and similar — Part 2:

Particular requirements for separatingNransfofraers for genera

IEC 61558-2-4, Safety of power transformer supply units and similar — Part 2:
Particular requirements for isolating trapnsfo luse

IEC 61558-2-6, Safety o©
Particular requirementg j ] ansformers for general use

IEC 61558-2-15, 8Sqfel)y S , power supply units and similar — Part 2-15:
Particular requirts sforriers for the supply of medical locations

IEC 61643 (all part e~ devices connected to low-voltage power distribution
systems

441 (Number available)

NOTE This has been introduced to enable the later text to retain the original number.
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442 Protection of low-voltage installations against temporary overvoltages
and faults between high-voltage systems and earth

442.1 General requirements

NOTE The following clauses consider only four situations which generally cause the most severe temporary
overvoltages such as defined in IEV 60050(604), definition 604-03-12:

e fault between the high-voltage system(s) and earth. The corresponding subclauses should be read in
conjunction with annex A;

. loss of the neutral in a low-voltage TN and TT system (see 442.6);
e accidental earthing of a low-voltage IT system (see 442.7);
. short-circuit in the low-voltage installation (see 442.8).

442.1.2 Fault-voltage

the high-voltage system shall not exceed the values given by,
figure 44A.

442.1.3 Stress-voltage

The magnitude and the duration of the power-frequ y the LV equipment in
the consumer's installation due to an earth fault i age ystem shall not exceed the
values of table 44A.

NOTE 1 The power-frequency stress voltage is the volta

Disconnecting time

S

>5
<5

. ling conductor earthed), where the (highest) nominal voltage of the low-
voltage shall be specified.

voltage equipment Wwith regard to temporary overvoltage (see 1.3.7.1 of IEC 60664-1).

NOTE 3 Such temporary a.c. overvoltage is also to be expected in basic, double and reinforced insulation of
low-voltage equipment used outside the main equipotential bonding and connected to a TN system (whose
neutral conductor is earthed in the transformer substation through the protective earth electrode of the high-
voltage system). It is not necessary to expect such overvoltage within the area of main equipotential bonding
which is connected to the protective conductor of a TN system at the origin of the installation of the building.
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442.2 Earthing systems in transformer sub-stations
At the transformer sub-station, there shall be one earthing system to which shall be connected

e earth electrodes,
e the transformer tank,
e metallic coverings of high-voltage cables,

« metallic coverings of low-voltages cables except where the neutral conductor is earthed via
a separate earth electrode,

o earth wires of high-voltage systems,
e the exposed-conductive-parts of high-voltage and low-voltage equipme

e extraneous-conductive-parts.

442.3 Earthing arrangements in transformer sub-stations

442.4 Earthing arra

in LV installa
442.4.1 Symbo

U is the line-to-line voltage of the low-voltage system.

Us is the fault-voltage in the LV system between exposed-conductive-parts and earth.
Uy is the stress-voltage in the LV equipment of the transformer sub-station.
U, is the stress-voltage in the LV equipment of the consumer's system.
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442.4.2 TN systems

a) When the fault-voltage R x I, is disconnected within a time given in figure 44A, the neutral
conductor of the LV system may be connected to the earthing electrode of the exposed-
conductive-parts of the transformer sub-station (see TN-a in figure 44B).

NOTE If the exposed-conductive-parts of the low-voltage equipment of the consumer’s installation within the

building are connected to the main equipotential bonding by a protective conductor, the touch voltage will be
effectively zero.

b) If the condition under a) is not fulfilled, the neutral conductor of the LV system shall be
earthed via an electrically independent earth electrode (see TN-b in figure 44B). In this
case, the conditions of 442.5.1 apply.

442.4.3 systems

a) When the relation between the stress-voltage (R x I, + Up)
given in table 44A is complied with for the LV equipment of the

earthed via an electrically independent earth electrode
case, the conditions of 442.5.1 apply.

If the exposed-conductive-parts of the low- voltag
within the building are connected to the m
conductor, the touch voltage will be e i

442.4.4 |T-systems

installation
the earthing &
to 44H).

figure 44E).

If this condition s not fulfilled, the neutral impedance shall be earthed via an electrically
independent earth electrode (see figures 44F and 44H). In this case, the conditions
of 442.5.2 apply.

442.5 Limitation of stress-voltage in LV equipment of transformer sub-stations
442.51 TN and TT systems

When in TN and TT systems the neutral conductor is earthed via an earth electrode electrically
independent of the earth electrode of the exposed-conductive-parts of the transformer
substation (see figures TN — b in figure 44B and TT — b in figure 44C), the stress-voltage
(Rx I, + Ug) shall be disconnected in time compatible with the insulation level of the LV
equipment of the transformer sub-station.

NOTE The insulation level of the LV equipment of the transformer sub-station may be higher than the value given
in table 44A.
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