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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 organizati
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 particjpate in thj aration. IEC collaborates closely

with the International Organization for Standardization (IS j i onditions determined by
agreement between the two organizations

The formal decisions or agreements of IEC rly as possible, an international
consensus of opinion on the relevant sufject ittee has representation from all

In order to promote mterna ional i i ional Committees undertake to apply IEC Publications

transparently to the ma ; ational and regional publications. Any divergence
between any IEC Public N e cogresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides n atevits approval and cannot be rendered responsible for any

ireCtors, employees, servants or agents including individual experts and

¢ and IEC National Committees for any personal injury, property damage or
other damage of a na vhatgoever, whether direct or indirect, or for costs (including legal fees) and
expensgs™arising \Qut of the publication, use of, or reliance upon, this IEC Publication or any other IEC

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 is based on the first edition (2001) and its
amendment 1 (2003) [documents 64/1303/FDIS and 64/1329/RVD].

It bears the edition number 1.1.

A

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

amendment 1.
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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.

The committee has decided that the contents of the base publication and j sendment 1 will
remain unchanged until 2005. At this date, the publication will be

@%

* reconfirmed;

+ withdrawn;

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

N
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440 Introduction

Part 4-44 of IEC 60364 provides rules for the protection against the effects of conducted and
radiated disturbances on electrical installations.

The rules of this standard do not apply to systems which are wholly or partly under control of
public power supply companies (see scope of IEC 60364-1).

The fault-current flowing in the earth electrode of the exposed-conductive-parts of the sub-
station causes a significant rise of the potential of the exposed-conductive-parts of the sub-
station to the general mass of the earth, i.e. a fault-voltage, whose magnitude is governed by

e the fault-current magnitude, and

e the resistance of the earth electrode of the exposed-conductive-pa

The fault-current may cause

e a general rise of the potential of the low-voltage systerh with reect to\earth, i.e. stress-
voltages which may cause a breakdown of the insulatio agde.equipment,

NOTE In this standard, the expression
voltage band Il. The expression "low-volta
band II.

withstand categ

NOTE In accordance wijt
It is recommended to j
provided.

systems or eqw t, equipment with electronic components or circuits. Currents due to
lightning, switching operations, short-circuits and other electromagnetic phenomena can cause
overvoltages and electromagnetic interference.

These effects appear

o where large metal loops exist1); and

o where different electrical wiring systems are installed on different routes, e.g. for power
supply and for signalling information technology equipment within a building.

1) Equipotential bonding systems, structural metalwork or pipe systems for non-electrical supplies, e.g. for water,
gas, heating or air conditioning, can create such induction loops.
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The value of the induced voltage depends on the rate of rise (di/dt) of the interference current,
and on the size of the loop.

Power cables carrying large currents with a high rate of rise of current (di/df) (e.g. the starting
current of lifts or currents controlled by rectifiers) can induce overvoltages in cables of
information technology systems, which can influence or damage information technology or
similar electrical equipment.

In or near rooms for medical use, electric or magnetic fields of electrical installations can
interfere with medical electrical equipment.

Clause 445 deals with the precautions to be taken in the case of undervoltag
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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 for the safe
equipment in a LV system in the event of a fault between the HV systenp
part of transformer stations which supply low-voltage systems.

y~of persons and
arth in the HV

440.2 (442.1.4) Normative references

The following referenced documents are indispensable for the.ap I|c t| R of\thisN\ddcument. For

dated references, only the edition cited applies. For undat
the referenced document (including any amendments) appt

IEC 60038:1983, IEC standard voltages
IEC 60050(826):1982, International
installations of buildings

principles

IEC 60364-4-41 :,
Protection against €lgCtr

—

IEC 60364-5-54, “Klectrical installations of buildings — Part 5-54: Selection and erection of
electrical equipment — Earthing arrangements and protective conductors and equipotential
bonding 1)

IEC 60364-5-548:1996, Electrical installations of buildings — Part 5: Selection and erection of
electrical equipment — Section 548: Earthing arrangements and equipotential bonding for
information technology installations

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

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

IEC 60742:1983, Isolating transformers and safety isolating transformers — Requirements

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

IEC 61024-1:1990, Protection of structures against lightning — Part 1: General principles

IEC 61312-1:1995, Protection against lightning electromagnetic impulse — Part 1: General
principles

IEC 61643 (all parts), Surge protective devices connected to low-vo distribution

systems

IEC 61662:1995, Assessment of the risk of damage due to lightni
Amendment 1 (1996)

441 (Number available)

NOTE This has been introduced to enable the later text to retain the ofiginalNumb

. loss of the neutral i a lew-voltage
. accidental earth 0 S

short-circuit in the |

The magnitude and the duration of the power-frequency stress voltage of the LV equipment in
the consumer's installation due to an earth fault in the high voltage system shall not exceed the
values of table 44A.

NOTE 1 The power-frequency stress voltage is the voltage which appears across the insulation.

NOTE 2 A higher stress voltage is permitted for the low-voltage equipment of the sub-station if the insulation level
of the equipment is compatible and under the conditions of 442.3.
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Table 44A — Permissible stress voltage

Permissible a.c. stress voltage on equipment in low-voltage installations Disconnecting time
\% s
Upg + 250 V >5
Ug +1200V <5

NOTE 1 In particular cases (e.g. line conductor earthed), where the (highest) nominal voltage of the low-
voltage system to earth is not U, this voltage shall be specified.

NOTE 2 The first line of the table relates to systems having long disconnection times, for example inductively
earthed high-voltage system. The second line relates to systems having short disconnection times, for example
solidly earthed high-voltage systems. Both lines together are relevant design criteria far_insulation of low-
voltage equipment with 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 i iasulation of
low-voltage equipment used outside the main equipotential bonding and conne whose
neutral conductor is earthed in the transformer substation through the protective eart high-

At the transformer sub-station, there shall be one eart , ich shall be connected

e earth electrodes,
o the transformer tank,

¢ metallic coverings of low-voltages , the neutral conductor is earthed via
a separate earth electrote

sformer sub-stations

\der442.4 and 442.5 are deemed to be complied with if one or
442.3.1 or the condition in 442.3.2 is met. Where none of the
is met, the requirements of 442.4 and 442.5 shall be applied.

442.3.1
metallic covering
high- and low-voltag

sub-stations shall be connected to cables with suitable earthed
ether high-voltage cables, low-voltage cables or a combination of both
cables.

The total length of these cables shall exceed 1 km.

442.3.2 The earthing resistance of the exposed-conductive-parts of the transformer sub-
station does not exceed 1 Q.
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442.4 Earthing arrangements with regard to type of earthing systems

in LV installations

442.4.1 Symbols

In the following subclauses, the symbols are

Im
R

Uo
U

Ut
Uy
U

442.4.2 TN systems

a)

442.4.3 systems

a)

that part of the earth fault current in the high-voltage system that flows through the earth
electrode of the exposed-conductive-parts of the transformer sub-station.

is the resistance of the earth electrode of the exposed-conductive-parts of the transformer
sub-station.

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

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

When the fault-voltage R x I, is disconnected withi
conductor of the LV system may be connect
conductive-parts of the transformer s b-stat'n

When the red :
given in table 44A

If the eXposed ve-parts of the low-voltage equipment of the consumer’s installation
3 are connected to the main equipotential bonding by a protective

conductor, the touth voltage will be effectively zero.

442.4.4 IT-systems

a)

When the fault-voltage R x I, is disconnected within a time given in figure 44A, the
exposed-conductive-parts of the LV equipment of the consumer's installation may be
connected to the earthing electrode of the exposed-conductive-parts of the sub-station (see
figures 44D, 44J and 44K).

If this condition is not fulfilled, the exposed-conductive-parts of the LV equipment of the LV
installation shall be connected to an earthing system electrically independent from
the earthing electrode of the exposed-conductive-parts of the sub-station (see figures 44E
to 44H).
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b) When the exposed-conductive-parts of the LV equipment in the consumer's installation are
earthed via an earth electrode electrically independent of the earth electrode of the
transformer sub-station, and when the relation between the stress-voltage (R x I, + U) and
the disconnecting time given in table 44A is complied with for the LV equipment of the
consumer's installation, the neutral impedance of the LV system, if any, may be connected
to the earth electrode of the exposed-conductive-parts of the transformer sub-station (see
figure 44E).

If this condition is 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

442.5.1 TN and TT systems

(R x Iy, + Up) shall be disconnected in time compatible
equipment of the transformer sub-station.

NOTE The insulation level of the LV equipment of the transfor|
in table 44A.

442.5.2 IT systems

When in IT systems both the exposed-conductjve the-Consumer's installation and the

os electrically independent of the earth
electrode of the transformer sub-statign (s i , 44G and 44H), the stress-voltage
(R x I, + U) shall be dis€ohgected™Nin a time gompatible with the insulation level of the LV
equipment of the transfor

Considerationshall be given to the fact that, if a line conductor of an IT system is earthed
accidentally, basicxgdouble and reinforced insulation rated for the voltage between line and
neutral conductors as well as components can be temporarily stressed with the line-to-line

voltage. The stress voltage can reach up to U = \/§ Up.

442.8 Stress voltage in case of a short-circuit between a line conductor
and the neutral conductor

Consideration shall be given to the case of a short-circuit between a phase conductor and the
neutral conductor where the stress can reach the value of 1,45 Ug for a time up to 5 s.
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