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FOREWORD

This amendment has been prepared by IEC technical committee 64: Electrical installations
and protection against electrical shock.

The text of this amendment is based on the following documents:

EDILS Roport-on-voting
L I

64/1533/FDIS 64/1547/RVD

Full information on the voting for the approval of this amendment can be
on voting indicated in the above table.

ad in thelreport

publication will be

* reconfirmed,

* withdrawn,

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

Page 9

440 Introduction

Replace the exist fgllowing new Introduction:

Q

Part 4-44™o 4.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 againq’r n\/pr\/nltagpe of afmnephprir nrigin ar due to qwi’rrhing

Clause 444 Measures against electromagnetic influences

Part 4-44 (2001) brings together these clauses, which were previously published separately.
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Page 13

440.1 Scope
Replace the existing text by the following:

The rules of this part of IEC 60364 are intended to provide requirements for the safety of
electrical installations in the event of voltage disturbances and electromagnetic disturbances

generatedfor differentspecifiedTeasons:

The rules of this part do not apply to systems that are wholly or partly under the contrgl\of
public power supply companies (see scope of IEC 60364-1) although voltage land
electromagnetic disturbances may be conducted or induced into electrj installations via
these supply systems.

Page 13

440.2 Normative references

Delete the following normative reference:

IEC 60364-5-548

Insert the following new normative references;

Part 1: General requirements

Part 6-1: Generic standards
| environments

— Part 6-2: Generic standards

— Part 6-3: Generic standards

compatibility (EMC) - Part 6-4: Generic standards

IEC 61558- Sare power transformers, power supply units and similar — Part 2:
Particular requir€ments for separating transformers for general use

IEC 61558-2-4, Safety of power transformers, power supply units and similar — Part 2:
Particdlar requirements for isolating transformers for general use

IEC_61558-2-6, Safety of power transformers, power supply units and similar — Part 2:
Pafticular requirements for safety isolating transformers for general use

IEC 61558-2-15, Safety of power transformers, power supply units and similar — Part 2-15:
Particular requirements for isolating transformers for the supply of medical locations

IEC 62305 (all parts), Protection against lightning
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Page 49
Clause 444

Replace the existing Clause 444 (with its subclauses and Figures 44L to 44P) by the following
new Clause 444 (to Subclause 444.7.3.2):

U4 M : I fic infl

4441 General

Clause 444 provides basic recommendations for the mitigation
disturbances. Electromagnetic Interference (EMI) may disturb or
technology systems or information technology equipment as well as
components or circuits. Currents due to lightning, switching ope A
other electromagnetic phenomena may cause overvoltages and ic\interference.

electromagnetic
infermation
ithelectronic

These effects are most severe

— where large metal loops exist; and

— where different electrical wiring systems are ingtallg
The value of the induced voltage depe
and on the size of the loop.

Power cables carrying large currents

current of lifts or currents controlled
information technology s¥stems R

In or near room
installations can
~ hitects of buildings and for designers and installers of

electrical installation i(Q some installation concepts that limit electromagnetic

444 .2 (void e is reserved for future input.
444.3 Definitio

See IEG'60364-1 for basic definitions. For the purposes of this document, the following
definitions apply:

444.3 .1

bonding network

BN

set of interconnected conductive structures that provides an “electromagnetic shield” for
electronic systems at frequencies from direct current (DC) to low radio frequency (RF)

[3.2.2 of ETS 300 253:1995]

NOTE The term “electromagnetic shield” denotes any structure used to divert, block or impede the passage of
electromagnetic energy. In general, a BN does not need to be connected to earth but BN considered in this
standard are connected to earth.
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444.3.2

bonding ring conductor

BRC

an earthing bus conductor in the form of a closed ring

[3.1.3 of EN 50310:2000]

NOTE Normally the bonding ring conductor, as part of the bonding network, has multiple connections to the CBN
that improves its performance.

444.3.3

common equipotential bonding system
common bonding network

CBN

equipotential bonding system providing both protective-equipotential-be
equipotential-bonding

d-funhctional-

[IEV 195-02-25]

444 3.4

equipotential bonding
provision of electric connections between conducti
potentiality

to achieve equi-

[IEV 195-01-10]

444.3.5

earth-electrode network
ground-electrode network (US)

part of an earthing arrapgement_con pr%on e earth electrodes and their inter-
connections

[IEV 195-02-21]

444.3.6

meshed bonding ne

MESH-BN

bonding network as ted equipment frames, racks and cabinets and usually
the DC powe are bonded together as well as at multiple points to the CBN

444 .3.7

by-pass\equipotential bonding conductor/

parallel"earthing conductor

PEC

earthing conductor connected in parallel with the screens of signal and/or data cables in order

o Iimit the current Tlowing through the screens

444.4 Mitigation of Electromagnetic Interference (EMI)

Consideration shall be given by the designer and installer of the electrical installation to the
measures described below for reducing the electric and magnetic influences on electrical
equipment.

Only electrical equipment, which meets the requirements in the appropriate EMC standards or
the EMC requirements of the relevant product standard shall be used.
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444.4.1 Sources of EMI

Electrical equipment sensitive to electromagnetic influences should not be located close to
potential sources of electromagnetic emission such as

switching devices for inductive loads,
electric motors,

fluorescent lighting.

444.4.2 Measures to reduce EMI

welding machines,

computers,

rectifiers,

choppers,

frequency converters/regulators,
lifts,

transformers,

switchgear,

power distribution busbars.

For electrical equipment sensitive {6 electro ¢_influences, surge protection devices
and/or filters are recommended tqg im agnetic compatibility with regard to

Metal sheaths of cgbles\shou

Inductive loops sho lection of a common route for power, signal and
data circuits §:§g

Power and si be kept separate and should, wherever practical, cross

each other at righ

Use of cable onductors to reduce currents induced into the protective
conductor,

Use ofxsymmetri ulticore cables (e.g. screened cables containing separate protective
condctors ctrical connections between convertors and motors, which have
frequens

Use of signa data cables according to the EMC requirements of the manufacturer’s
instruction's.

Where a lightning protection system is installed,

—\. power and signal cables shall be separated from the down conductors of lightning
protection systems (LPS) by either a minimum distance or by use of screening. The
minimum distance shall be determined by the designer of the LPS in accordance with

IEC 62305-3;

— metallic sheaths or shields of power and signal cables should be bonded in
accordance with the requirements for lightning protection given in IEC 62305-3 and
IEC 62305-4.

Where screened signal or data cables are used, care should be taken to limit the fault
current from power systems flowing through the screens and cores of signal cables, or
data cables, which are earthed. Additional conductors may be necessary, e.g. a by-pass
equipotential bonding conductor for screen reinforcement; see Figure 44.R1.
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T T TSSO OISO TOTOTAS
istetetetatetetotatototatototatototatototatototeteototetetotatetotetel
s sttt et et et et

D N R Ly L A P P IS

—»>

By-pass conductor for screen reinforcement

equivalent. The equivalent cross-sectional area
544 .1 of IEC 60364-5-54.

see Figure
of 16 mmZ2 Cu or

ACUD .

L2
L3

¥ Building 1

NOTE 1

3—

1E(

Figure 44.R2 — Example of a substitute or by-pass equipotential
bonding conductor in a TT-system

Where the earthed shield is used as a signal return path, a double-coaxial cable may be used.

NOTE 2

It is recalled that if the consent according to 413.1.2.1 (last paragraph) cannot be obtained, it is the

responsibility of the owners or operators to avoid any danger due to the exclusion of those cables from the
connection to the main equipotential bonding.

NOTE 3

The problems of earth differential voltages on large public telecommunication networks are the

responsibility of the network operator, who may employ other methods.

NOTE 4

In the Netherlands, a by-pass equipotential bonding conductor, connecting the earthing sytems of

several TT installations together, is permitted only if fault protection, in accordance with 413.1.4, remains
effective in the case of failure of any single RCD.

051/06
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k) Equipotential bonding connections should have an impedance as low as possible
— by being as short as possible,

— by having a cross-section shape that results in low inductive reactance and impedance
per metre of route, e.g. a bonding braid with a width to thickness ratio of five to one.

) Where an earthing busbar is intended (according to 444.5.8) to support the equipotential
bonding system of a significant information technology installation in a building, it may be
installed as a closed ring.

NOTE This measure is preferably applied in buildings of the telecommunications industry.

444.4.3 TN-system

To minimize electromagnetic influences, the following subclauses apply,

444.4.3.1 It is recommended that TN-C systems should not
buildings containing, or likely to contain, significant amount
equipment.

NOTE Any TN-C installation is likely to have load or fault eu
services and structures within a building.

NOTE The effective S O
RCM, complying wit 620
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Equipotential bonding L
conductor, if necessary PE

=z

PE,N, L

)//\‘
& Equipment 1
] S

A
|
|
1
1
1
1
i
1
:AU)
|
1
1
1
1
1
1
|
|
|

DN
TS

Na
N

Public supply

%

1) No voltagesdrop AU along the PE conductor under normal operation conditions

Ty > O

IEC 052/06

2) Loops ofvlimited area formed by signal or data cables

Figure 44.R3A - Avoidance of neutral conductor currents in a bonded structure
by using the TN-S system from the origin of the public supply up to

and including the final circuit within a building
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444.4.3.3 In existing buildings where the complete low-voltage installation including the
transformer is operated only by the user and which contain, or are likely to contain, significant
amounts of information technology equipment, TN-S systems should be installed; see Figure
44 R3B.

Equipotential bonding N L
conductor, if necessary PE

N

2

IEC 053/06

1) No voltage drop AU along the PE conductor under normal operation conditions

2) Loops of limited area formed by signal or data cables

Figure 44.R3B - Avoidance of neutral conductor currents in a bonded structure
by using a TN-S system downstream of a consumer’s private supply transformer
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444.4.3.4 \Where an existing installation is a TN-C-S system (see Figure 44.R4), signal and
data cable loops should be avoided by

— changing all TN-C parts of the installation shown in Figure 44.R4 into TN-S, as shown in
Figure 44.R3A, or

— where this change is not possible, by avoiding signal and data cable interconnections
between different parts of the TN-S installation.

PEN

IEC 054/06

NOTE Insa TN-C-S system, the current, which in a TN-S system would flow only through the neutral conductor,
flows alsQt through the screens or reference conductors of signal cables, exposed-conductive-parts, and
extraneous- conductive-parts such as structural metalwork.

Figure 44.R4 — TN-C-S system within an existing building installation



https://iecnorm.com/api/?name=71239cc21660dcfa3c402df20859bacb

60364-4-44 Amend. 2 © IEC:2006 - 23 -

444.4.4 TT system

In a TT system, such as that shown in Figure 44.R5, consideration should be given to
overvoltages which may exist between live parts and exposed-conductive-parts when the
exposed-conductive-parts of different buildings are connected to different earth electrodes.

Equipotential bonding
conductor, if necessary

£ L

N

(

AU1) A\ 4

5 \
:
A/

IEC 055/06

1)  Voltage dr in normal operation

2)  Loop of limited a fgrmed from signal or data cables

Figure 44.R5 — TT system within a building installation
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444.4.5 IT system

In a three-phase IT system (see Figure 44.R6), the voltage between a healthy line-conductor
and an exposed-conductive-part can rise to the level of the line-to-line voltage when there is a
single insulation fault between a line conductor and an exposed-conductive-part; this
condition should be considered.

NOTE Electronic equipment directly supplied between line conductor and neutral should be designed to withstand
such a voltage between line conductor and exposed-conductive-parts; see corresponding requirement from

IEC 603950-T Tor information technology equipment.

Equipotential bonding
conductor, if necessary

Ne— |
|
N
I
PE ~_
| ~
|
] |

aul)

/
~NSS

({
2

%

W
S
/
/
¥
/
/
/
/
/
(
\ .
\

2t

N
S
N

(

IEC 056/06

1) Woltage drop AU along PEN in normal operation

2) " Loop of limited area formed from signal or data cables

Figure 44.R6 - IT system within a building installation
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444.4.6 Multiple-source supply

For multiple-source power supplies, the provisions in 444.4.6.1 and 444.4.6.2 shall be applied.

NOTE Where multiple earthing of the star points of the sources of supplies is applied, neutral conductor currents
may flow back to the relevant star point, not only via the neutral conductor, but also via the protective conductor as
shown in Figure 44.R7A. For this reason the sum of the partial currents flowing in the installation is no longer zero
and a magnetic stray field is created, similar to that of a single conductor cable.

In the case of single conductor cables, which carry AC current, a circular electromagnetic field is generated around

i.iIU CUTIT bUIIUIULai.UI i.ildi. may illi.cllrclc WI“I Uivbi.lullib G\.{U;}JIIIUIIL HdIIIIUII;b bUIIUIIi.b pIUUIUL;U b;lll“dl
electromagnetic fields but they attenuate more rapidly than those produced by fundamental currents.

IEC 057/06

tiple-source power supply
connection between PEN and earth
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444.4.6.1 TN multiple source power supplies

In the case of TN multiple-source power supplies to an installation, the star points of the
different sources shall, for EMC reasons, be interconnected by an insulated conductor that is
connected to earth centrally at one and the same point; see Figure 44.R7B.

c)

d)

Figure 44.R7B — TN multiple source power supplies to an installation with connection to

______ —Y Y\
I 1
1 7YY\ 1 SourceT
1 1
[ —Y Y\ |
I 1
|
|
|
1
1
1
L1
L2
L3
N
® PE
T
|
1
9
1
|
Exposed-conductive-parts -
Installation
IEC 058/06}
No direg ansformer neutral points or generator star points to earth is permitted.

S| i t
be insulated Th
be connected

adjacent tait.

conductef functions as a PEN conductor and it may be marked as such; however, it shall not
o~current-using-equipment and a warning notice to that effect shall be attached to it, or placed

Only ohe-connection between the interconnected neutral points of the sources and the PE shall be provided.
This(connection shall be located inside the main switchgear assembly.

Additional earthing of the PE in the installation may be provided.

earth of the star points at one and the same point
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444.4.6.2 TT multiple-source power supplies

In the case of TT multiple-source power supplies to an installation, it is recommended that the
star points of the different sources are, for EMC reasons, interconnected and connected to
earth centrally at only one point; see Figure 44.R8.

c)

oOurce 77

L1
L2
L3
N
Exposed-conductive-parts -
<< Installation >
IEC 059/06

No direct donnectioRfrom either the transformer neutral points or the generator star points to earth is
permytted

The condyctorN ing either the neutral points of transformers, or generator star points, shall be
insulated. Is.condugctor functions as a PEN conductor and it may be marked as such; however, it shall not

be connected to
adjacent to it.

urrent-using-equipment and a warning notice to that effect shall be attached to it, or placed

Only..@ne connection between the interconnected neutral points of the sources and the PE shall be provided.
This.connection shall be located inside the main switchgear assembly.

Figure 44.R8 — TT multiple-source power supplies to an installation
with connection to earth of the star points at one and the same point
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444.4.7 Transfer of supply

In TN systems the transfer from one supply to an alternative supply shall be by means of a
switching device, which switches the line conductors and the neutral, if any; see
Figures 44.R9A, 44.R9B and 44.R9C.

Power supply 1 Power supply 2

IEC 060/06

esurrgnts within one cable must be zero. It ensures that the neutral current flows only in
ctor of the circuit, which is switched on. The 3™ harmonic (150 Hz) current of the line conductors

Figure 44.R9A - Three-phase alternative power supply with a 4-pole switch
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=
i

™ L2
\ L3 /
N A =\ /=
PE—F ~N_ 2

i UPS-System o

e — e — e — e — - ——— e —. d

I
|
I | Current using
| | equipment
I :

IEC 062/06
NOTE The earth connection to the secondary circuit of a UPS is not mandatory. If the connection is omitted, the
supply in the UPS-mode will be in the form of an IT system and, in by-pass mode, it will be the same as the low-
voltage supply system.

Figure 44.R9C - Single-phase alternative power supply with 2-pole switch



https://iecnorm.com/api/?name=71239cc21660dcfa3c402df20859bacb

60364-4-44 Amend. 2 © IEC:2006 - 37 -

444.4.8 Services entering a building

Metal pipes (e.g. for water, gas or district heating) and incoming power and signal cables
should preferably enter the building at the same place. Metal pipes and the metal armouring
of cables shall be bonded to the main earthing terminal by means of conductors having low
impedance; see Figure 44.R10.

NOTE Interconnection is only permitted with the consent of the operator of the external service.

Telephone
P Foundation earth electrode
Power supply
MET
i
—
| —
#
Cable from @ §

«
the antenna /
/
&
Water, gas ict he g C>

MET Main earthing terminal
1 Induction current

IEC 063/06

NOTE A common entry point i§
Figure 44.R10 - Ar

For EMC reaso@o :
exclusively reserv&d

protection devices
maintenance.

pipes entering the buildings (examples)

hodsing parts of the electrical installation should be
ctronic equipment (such as monitoring, control or
etc.) and access shall be provided for their

444.4.9
Where diffe ave separate equipotential bonding systems, metal-free fibre optic
cables or othe sonducting systems may be used for signal and data transmission, e.g.

microwave signa former for isolation in accordance with IEC 61558-2-1, 2-4, 2-6, 2-15
and |IEC 60950-1.

NOTE«\_The problem of earth differential voltages on large public telecommunication networks is the
responsibility of the network operator, who may employ other methods.

NOTE 2 In case of non-conducting data-transmission systems, the use of a by-pass conductor is not necessary.

444.4.10 Inside buildings

Where there are problems in existing building installations due to electromagnetic influences,
the following measures may improve the situation; see Figure 44.R11:

1) use of metal free fibre optic links for signal and data circuits, see 444.4.9;

2) use of Class Il equipment;

3) use of double winding transformers in compliance with IEC 61558-2-1 or IEC 61558-2-4 or
IEC 61558-2-6 or IEC 61558-2-15. The secondary circuit should preferably be connected
as a TN-S system but an IT-system may be used where required for specific applications.
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Existing electrical —
installation, which does

not comply with the
measures given in
this standard.

Legend 3

Class Il Class | Class |

8) FE

p

3 \J \L L \L -4
[N ? Distribution
EE board
Data cable
Floor

|z Z,

—

Class Il
Class | FE Class \‘I\

!

5

™~

Distributi
board

A4 AL~

on

%
=3
{

)

FE

PE

PE

Main earthing

Bonding points of eafthin
conductors for pro
functional purposes

To earth electrodes
e.g. foundation earth electrode

terminal (MET)

FE lerlio al eagthing condctor, / Symbol for PE conductor
according to the & / Symbol for neutral conductor

SPDs  Surge protective-devices / Symbol for line conductor IEC 064/06

Reference: Description of the illustrated measures Subclause

1) Cables and metal pipes enter the building at the same place 444.4.8

2) Common route with adequate separations and avoidance of loops 444 4.2

3) Bonding leads as short as possible, and use of earthed conductor parallel IEC 61000-2-5
to a cable 444 .42

4) Signal cables screened and/or conductors twisted pairs 444.4.12

5) Avoidance of TN-C beyond the incoming supply point 44443

6) Use of transformers with separate windings 444.4.10

7) Local horizontal bonding system 4445 4

8) Use of class |l equipment 444 .4 .10

Figure 44.R11 - lllustration of measures in an existing building



https://iecnorm.com/api/?name=71239cc21660dcfa3c402df20859bacb

60364-4-44 Amend. 2 © IEC:2006 - 41 -

444.4.11 Protective devices

Protective devices with appropriate functionality for avoiding unwanted tripping due to high
levels of transient currents should be selected, e.g. time delays and filters.

444.4.12 Signal cables

Shielded cables and/or twisted pair cables should be used for signal cables.

444.5 Earthing and equipotential bonding

444.5.1 Interconnection of earth electrodes

For several buildings, the concept of dedicated and independent eart cohnected
to an equipotential conductor network may not be adequate whereg ¢ ‘equipment is

y Qllowing
reasons:

— a coupling exists between these different earth electrg
increase of voltage to equipment;

Wc—-separation of communication networks is
inks; see also 444.4.10.

applied, for insta@b

Protective and functigha Down conductors /
earthing conductor from lightning A
| | I | | | | protective system
i NN :] Joint for
\ verification 1
Main earthing ) \
terminal Functional Protective Lightning
N =3 earth earth protective syst
electrode electrode earth electrodg
Interconnected earth electrodes Separate earth electrodes
IEC 06

5/06

Figure 44.R12 — Interconnected earth electrodes

Protective and functional bonding conductors shall be connected individually to the main
earthing terminal in such a way that if one conductor becomes disconnected the connections
of all the other conductors remain secured.


https://iecnorm.com/api/?name=71239cc21660dcfa3c402df20859bacb

60364-4-44 Amend. 2 © IEC:2006 - 43 -

444.5.2 Interconnection of incoming networks and earthing arrangements

Exposed-conductive-parts of information technology and electronic equipment within a
building are interconnected via protective conductors.

For dwellings where normally a limited amount of electronic equipment is in use, a protective
conductor network in the form of a star network may be acceptable; see Figure 44.R13.

For commercial and industrial buildings and similar buildings containing multiple electronie
applications, a common equipotential bonding system is useful in order to comply with_the
EMC requirements of different types of equipment; see Figure 44.R15.

444.5.3 Different structures for the network of equipotential condugtors a

conductors

dearthing

the importance and vulnerability of equipment.

444.5.3.1 Protective conductors connected to a bondifg

This type of network is applicg 9 aations associated with dwellings, small
commercial buildings, q point of view to equipment, that is not

interconnected by fign

Distribution
board

Current using
equipment

Main

earthing IE.—:|

terminal(s)
(MET) —

= Earthing conductor

Protective conductor

IEC 066/06

Figure 44.R13 — Examples of protective conductors in star network
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444.5.3.3 Multiple meshed bonding star network

This type of network is applicable to small installations with different small groups of
interconnected communicating equipment. It enables the local dispersion of currents caused
by electromagnetic interference; see Figure 44.R14.

Current using equipment

]

Distribution
board

Main earthing

terminal(s) E:l

E
2.

IEC 067/06

444.5.3.4

level of equipment part of the installation and on frequencies used for data transmission.

Mesh-size shall be adapted to the dimensions of the installation to be protected, but shall not

exceed 2 m x 2m in areas where equipment sensitive to electromagnetic interferences is
installed.

It is suitable for protection of private automatic branch exchange equipment (PABX) and
centralized data processing systems.

In some cases, parts of this network may be meshed more closely in order to meet specific
requirements.
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444.5.4 Equipotential bonding networks in buildings with several floors

For buildings with several floors, it is recommended that, on each floor, an equipotential
bonding system be installed; see Figure 44.R16 for examples of bonding networks in common
use; each floor is a type of network. The bonding systems of the different floors should be
interconnected, at least twice, by conductors.

Equipotential BRC
bonding network

Common meshed
bonding network

Multiple star/mesh
bonding network

Structural metalwork
arthrelectrode

P =
=

IEC 069/06

Figure 44.R16 — Example of equipotential bonding networks
in structures without lightning protection systems
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444.5.5 Functional earthing conductor

Some electronic equipment requires a reference voltage at about earth potential in order to
function correctly; this reference voltage is provided by the functional earthing conductor.

Conductors for functional earthing may be metallic strips, flat braids and cables with circular
cross section.

For equipment operating at high frequencies, metallic strips or flat braids are preferred and
the connections shall be kept as short as possible.

No colour is specified for functional earthing conductors. However, the colours green-and-
yellow specified for earthing conductors shall not be used. It is recommended that.the same

each end.

For equipment operating at low frequencies, cross sectional a 3 i 3 554.1.1 of
IEC 60364-5-54 are considered satisfactory, independent o bOT & Y, see 444.4.2
b) and k).

In severe electromagnetic environments,/ i _is
bonding star network descypibed in 444 .: .3.
444.5.6.1 Sizing and

Equipotential bopding de s a Ronding’ ring network shall have the following minimum
dimensions:

— flat copper cro

The follawing parts shall also be connected to the equipotential bonding network:

— conductive screens, conductive sheaths or armouring of data transmission cables or of
information technology equipment;

aarthina conductors-of antenna svctame-
S HRG-6oRaUGte S0t RRa—SyYStesS;

— earthing conductors of the earthed pole of DC supply for information technology
equipment;

— functional earthing conductors.
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444.5.7 Earthing arrangements and equipotential bonding of information technology
installations for functional purposes

444.5.7.1 Earthing busbar

Where an earthing busbar is required for functional purposes, the main earthing terminal
(MET) of the building may be extended by using an earthing busbar. This enables information
technology installations to be connected to the main earthing terminal by the shortest
practical route from any paoint in the building Where the earthing busbar is erected to support

the equipotential bonding network of a significant amount of information technology
equipment in a building, it may be installed as a bonding ring network; see Figure 44.R16.

NOTE 1 The earthing busbar may be bare or insulated.

NOTE 2 The earthing busbar should preferably be installed so that it is accessible throuhout its length,e’g. on the

surface of trunking. To prevent corrosion, it may be necessary to protect bare cond
they pass throughout walls.

444.5.7.2 Cross-sectional area of the earthing busbar

Where the earthing busbar is used t path, its cross-sectional
area shall be dimensioned according € currents. The maximum DC
voltage drop along each earthing busba cabe istribution return conductor, shall
be designed to be less than 1 V.

444.6.1 General

Information tec
management systerm «

following subclausg

er/supply cables, which share the same cable
all be installed according to the requirements of the

Verification ' n accordance with |EC 60364-6-61 and/or 528.1 of
IEC 60364-5 52 separation are required; see Clause 413 of IEC 60364-4-41

é ; and electromagnetic compatibility require different clearances
in some<cases i afety always has the higher priority.

Exposed conduciive parts of wiring systems, e.g. sheaths, fittings and barriers, shall be
protected by.requiremrents for fault protection; see clause 413 of IEC 60364-4-41.

444.6.2  Design guidelines

The“minimum separation between power cables and information technology cables to avoid
disturbance is related to many factors such as the

a) immunity level of equipment connected to the information technology cabling system to
different electromagnetic disturbances (transients, lightning pulses, bursts, ring wave,
continuous waves, etc.);

b) connection of equipment to earthing systems;

c) local electromagnetic environment (simultaneous appearance of disturbances, e.g.
harmonics plus bursts plus continuous wave);

d) electromagnetic frequency spectrum;
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