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INTERNATIONAL ELECTROTECHNICAL COMMISSION
CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 11: Safety

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sandardlat|on comprising
all national electrotechnical committees (IEC National Committees). The object\ of to promote
international co-operation on all questions concerning standardization in the elegthi 3
this end and in addition to other activities, IEC publishes International Standard

Technical Reports, Publicly Available Specifications (PAS) and Guides 3 c “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a io il interested
in the subject dealt with may participate in this preparatory work y P

governmental organlzatlons Ilalsmg with the IEC also part|C|pate in ion. borates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat s arIy as possible, an international
consensus of opinion on the relevant subjects since each i s representation from all
interested IEC National Committees.

4) In order to promote international uniformit
transparently to the maximum extent possi
between any IEC Publicatio g espo
the latter.

littees undertake to apply IEC Publications
and regional publications. Any divergence
regional publication shall be clearly indicated in

9) Attention is dra e possibility that some of the elements of this IEC Publication may be the subject of
> not be held responsible for identifying any or all such patent rights.

International Standard IEC 60728-11 has been prepared by technical area 5: Cable networks
for television signals, sound signals and interactive services, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

This third edition cancels and replaces the second edition published in 2005. This edition
constitutes a technical revision.

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

e The list of "differences in some countries" was transferred from the "Foreword" to
informative Annex D.
e Some new terms and definitions were added.

e All Figures were reworked among other things concerning equipotential bonding and
earthing details and were incorporated in the text at the appropriate places. Documents
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e Clause 11 "Protection against atmospheric overvoltages and elimination of potential
differences" was completely reworked and re-structured taking into account among other
things the provisions and requirements of the IEC 62305 series on "Lightning protection".

e New informative Annex A on "Earth loop impedance" was added.
e New informative Annex C on "Examples of calculation of risk due to lightning" was added.

e Former Annex B on "Special conditions using IT power line networks" was re-worded and
incorporated in Annex D as "Difference in Norway".

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

FDIS Report on voting
100/1679/FDIS 100/1708/RVD

emain unchanged until the
stability date indicated on the IEC web"s tp: e.iec.ch" in the data related to

* reconfirmed;
* withdrawn;

* replaced by a revise
+ amended.

be/issued at a later date.

N\

N o}l\ir?de' logo on the cover page of this publication indicates
hich are considered to be useful for the correct understanding

lours
lj%w\sh Id therefore print this document using a colour printer.

O

IMPORTAN
that it c i
of its conten
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks including equipment and
associated methods of measurement for headend reception, processing and distribution of
television signals, sound signals and their associated data signals and for processing,
interfacing and transmitting all kinds of signals for interactive services using all applicable
transmission media.

This includes

e CATV networks,
¢ MATYV networks and SMATV networks,

e individual receiving networks

and all kinds of equipment, systems and installations installed in suci

NOTE CATV encompasses the Hybrid Fibre Coaxial (HFC)
telecommunications services, voice, data, audio and video both broadcasta

provide
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 11: Safety

1 Scope

This part of IEC 60728 deals with the safety requirements applicable to fixed-si
equipment. As far as applicable, it is also valid for mobile and temporarily i
example, caravans.

ed systems, for

Additional requirements may be applied, for example, referring to

e electrical installations of buildings and overhead lines,

e other telecommunication services distribution systems,

e water distribution systems,
e gas distribution systems,

e lightning systems.

This standard is intended to provide specifi the system, personnel working

on it, subscribers and subscriber equip deals. only with safety aspects and is not
intended to define a standard for the prtecwf pment used in the system.

2 Normative refere

The following referenced » pensable for the application of this document. For
dated referencesy on i dNapplies. For undated references, the latest edition of
the referenced document (i 3 mendments) applies.

of general characteristics, definitions

IEC 60364-5-52, Electrical installations of buildings — Part 5-52: Selection and erection of
electrical equipment — Wiring systems

IEC 60364-5-54, Electrical installations of buildings — Part 5-54: Selection and erection of
electrical equipment — Earthing arrangements, protective conductors and protective bonding
conductors

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60617, Graphical symbols for diagrams
IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communicati S
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IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements
IEC 60990, Methods of measurement of touch current and protective conductor current

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

IEC 62305 (all parts), Protection against lightning
IEC 62305-2:2006 Protection against lightning — Part 2: Risk management

IEC 62305-3:2006, Protection against lightning — Part 3: Physical damage yctures and life

hazard

IEC 62305-4, Protection against lightning — Part 4: Electrical ana s within
structures

ISO 3864-1:2002, Graphical symbols — Safety colours and safety Part 1: Design
principles for safety signs in workplaces and public areas

EN 50117 (all parts), Coaxial cables

EN 50164-1, Lightning Protection Compone Requirements for connection

components

EN 50164-2, Lightning Protection Co
and earth electrodes

practices inside building
EN 50310, App/ic:o 0

CENELEC R
interference

art 2: Requirements for conductors

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE Some terms have been taken from IEC 60050-195, IEC 60050-826 and IEC 60050-851, with the IEV
numbering in square brackets, and from other IEC standards, also referenced to in square brackets.

3.11

air termination system

part of an external LPS using metallic elements such as rods, mesh conductors or catenary
wires intended to intercept lightning flashes

[IEC 62305-3:2006, 3.6]

3.1.2
amplifier
device to compensate for attenuation Documents
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3.1.3
attenuation
decibel ratio of the input power to the output power

3.14

cable networks (for television signals, sound signals and interactive services)

general overall term used to define CATV-networks, MATV-networks, SMATV-networks and
individual receiving networks; these networks can be used in downstream and upstream
directions

3.1.5

CATV network or community antenna television network
network designed to provide sound and television signals as well as si
services to communities

or interactive

3.1.6

class | equipment
equipment with basic insulation as provision for basic protectio
provision for fault protection, in accordance with IEC 61140 ‘

bonding as

[IEC 60050-851:2008, 851-15-10]

3.1.7

class Il equipment

equipment with basic insulation as provision\for bas . and supplementary insulation
as provision for fault protection, or in\whi basi adlt protection are provided by

3.1.8

earthing arrangement
all the electric c@
equipment

[IEC 60050-195:1¢

€d in the earthing of a system, an installation and

3.1.9
earthing

point in a syste
electrode netwo

in~an installation or in equipment and an earth electrode or an earth-

NOTE In the electrical installation of a building, the given point is usually the main earthing bar, and the earthing
conductor connects this point to the earth electrode or the earth-electrode network.

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

3.1.10

earth electrode

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

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

Documents
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3.1.11

earthing terminal

terminal provided on equipment or on a device and intended for the electric connection with the
earthing arrangement

[IEC 60050-195:1998, 195-02-31]

3.1.12
electric shock
physiological effect resulting from an electric current through a human or animal body

[IEC 60050-826:2004, 826-12-01]

3.1.13
equipotential bonding

provision of electric connections between conductive parts, intended entiality

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

3.1.14

equipotential bonding bar
bar which is part of an equipotential bonding syste
number of conductors for equipotential bonding p

ectric connection of a

[IEC 60050-826:2004, 826-13-35, modfi

3.1.15
protective bonding conductor
protective conductor provi for protective

equipotent

[IEC 60050-826:2004, 8

3.1.16

exposed condu
conductive part of eg
can become live v

e touched and which is not normally live, but which

[I[EC 60050-19%

3.1.17
extraneou
conductive par

potential, generall g electric potential of a local earth

[IEC 60050-195:1998, 195-06-11]

3.1.18

feeder

transmission path forming part of a cable network; such a path may consist of a metallic cable,
optical fibre, waveguide or any combination of them

NOTE By extension, the term is also applied to paths containing one or more radio links.
3.1.19

galvanic isolator
device providing electrical isolation below a certain frequency range

Documents
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3.1.20

hazardous voltage

electrical condition of an object from which a hazardous touch current (electric shock) could be
drawn

[IEC 60065:2001, 2.6.10, modified]

3.1.21

headend

equipment, which is connected between receiving antennas or other signal sources and the
remainder of the cable network, to process the signals to be distributed

3.1.22

home distributor

HD

physical distribution point within a home where cables terminate

3.1.23

individual receiving network

network designed to provide sound and television signals
services to an individual household

s for interactive

3.1.24

let-go threshold current

maximum value of electric current through\ the dy o
release himself or herself

[IEC 60050-195:1998, 195-03-09]

3.1.25

lightning protection syste

LPS
complete system ;?
external and inter i

a person at which that person can

stems
NOTE In particular cases, S onsist of an external LPS or an internal LPS only.
3.1.26
main e
main ear
terminal or ba is part of the earthing arrangement of an installation and enabling the

electric connection.of @ number of conductors for earthing purposes

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

3.1.27

MATYV network or master antenna television network

network designed to provide sound and television signals as well as signals for interactive
services to households in one or more buildings

3.1.28

metal installation

extended metal items in the structure to be protected which may form a path for lightning
current, such as pipe-work, staircases, elevator guide rails, ventilation, heating and air
conditioning ducts, and interconnected reinforcing steel

[IEC 62305-3:2006, 3.18]
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3.1.29

natural component of LPS

conductive component installed not specifically for lightning protection which can be used in
addition to the LPS or in some cases could provide the function of one or more parts of the
LPS

NOTE Examples of the use of this term include:
— natural air-termination;
— natural down-conductor;

— natural earthing electrode.

[IEC 62305-3:2006, 3.15]

3.1.30

network interface unit
NIU

interface between the cable network and the network inside an apa

NOTE The network interface unit can contain an overvoltage protective €len and/or a galvanicisolation.

3.1.31

neutral conductor

identification: N

conductor electrically connected to
distribution of electric energy

apable of contributing to the

[IEC 60050-826:2004, 826-14-07]

3.1.32

PEN conductor
conductor combining
conductor

[IEC 60050-826:@, 82

protective earthing conductor and a neutral

mbination of both symbols PE for the protective conductor and N for

NOTE In an electrical installation, the conductor identified PE is normally also considered as protective earthing
conductor.

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

3.1.34
receiver lead
lead, which connects the system outlet to the subscriber equipment

3.1.35

receiving antenna

device with proper electrical characteristics that intercepts desired signals in the atmosphere
and transfers these to the remainder of the cable network
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3.1.36
remote power feeding voltage
voltage for supplying power to network equipment via the cable network or a separate line

3.1.37

safety distance

minimum distance between two conductive parts within the space to be protected between
which no dangerous sparking can occur

3.1.38

service person
person having appropriate technical training and experience necessary to b
to which that person may be exposed in performing a task and of meas
risks to that person or other persons

aware of hazards
minimize the

[IEC 60950-1:2005, 1.2.13.5]

3.1.39
SMATYV network or satellite master antenna television
network designed to provide sound and television signals™a
services, received by satellite receiving antenna even
radio signals, to households in one or more buildings

als for interactive
rrestrial TV and/or

3.1.40
splitter (spur unit)
or more (output) ports

NOTE Some forms of this devi

3.1.41

spur feeder
feeder to which rs

equipment a S cri emises such as receivers, tuners, decoders, video recorders,

subscriber feede
feeder connecting a~sUbscriber tap to a system outlet or, where the latter is not used, direct to
the subscriber equipment

3.1.44
subscriber tap
device for connecting a subscriber feeder to a spur feeder

3.1.45

surge protective device

device that is intended to limit transient overvoltages and divert surge currents; it contains at
least one non-linear component

3.1.46
surge suppressor
device designed to limit the surge voltage between two parts within the space to be protected,
such as spark gap, surge diverter or semiconductor device
Documents
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3.1.47
system outlet
device for interconnecting a subscriber feeder and a receiver lead

3.1.48
(effective) touch voltage
voltage between conductive parts when touched simultaneously by a person or an animal

NOTE The value of the effective touch voltage may be appreciably influenced by the impedance of the person or
the animal in electric contact with these conductive parts.

[IEC 60050-826:2004, 826-11-05]

3.1.49
transfer point
interface between the cable network and the building’s internal net

3.2 Symbols

The following graphical symbols are used in the figur
either listed in IEC 60617 or based on symbols defing

Coaxial conductor

[IEC 60617-S00011

2001-07-01] 2001-07-01]
}—@— System outlet Galvanic isolator

Coaxial overvoltage protective

device

3.3 Abbreviat§>

AC

AM

ATS

CATV

DC

DTH direct to'home

HD home distributor

IP international protection (class)

IT isolated earth

LNB low noise block converter

LPS lightning protection system

LSR lightning stroke risk

MATV master antenna television (network)

N neutral (conductor)

NIU network interface unit

NTP Network termination point

PE protective conductor Documents
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PEN PEN conductor

RCD residual current device
RF radio frequency

RMS root mean square

SMATV satellite master antenna television (network)

SPD surge protective device
STB set top box
TV television

4 Fundamental requirements

4.1 General

personnel working on, or externally inspecting, the system
particularly

e personal protection against electric shock,

jury,

e personal protection against physical

e protection against fire.

For further details, see the IEC 60364

4.2 Mechanicakre
All parts of the syste
contact with sharp edg

4.3 Acces

Access
without

4.4 Laser radiation
If equipment embodying laser products is used, special attention shall be paid to radiation

safety. Safety information in the product documentation shall be noted. Refer to IEC 60825-1
and IEC 60825-2 for requirements and recommendations.

5 Protection against environmental influences

All system parts, taking into account external influences to which they might be exposed, have
to be selected and set up in such a way that, when used properly, the effectiveness of the
required protective measures is ensured.

NOTE Special measures are required, for example, for protection against corrosive atmosphere, temperature and
humidity.
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6 Equipotential bonding and earthing

6.1 General requirements

The cable network shall be designed and constructed in accordance with the requirements of
the IEC 60364 series so that no hazardous voltages can be present on the outer conductors of
any cable or accessible metalwork of any equipment, including passive items. The
requirements for the system outlet are specified in Clause 10 the requirements for
equipotential bonding and lightning protection of antenna systems are given in Clause 11.

These bonding requirements are intended to protect only the cable network and shall not be
considered to provide protection against electric shock currents from electrical installations.

Earthing arrangements and protective conductors shall be designegdNa constructed in

accordance with the requirements of IEC 60364-5-54.

Where cable networks are installed outdoors on the same pole hose af the electric supply,
a common earthing may be used.

NOTE 1 For requirements in France, see D.1.1

NOTE 2 For requirements in Japan, see D.1.2

6.2 Equipotential bonding mechanis

All parts belonging to the equipote s shall fulfil the following

requirements:

a) In order to prevent p

NOTE 1 Equip :
generally carried odt at't

its effectiveness.

b) Equipotential b ing achiieved by means of protective bonding conductors, cable
shielding/or "0 i sings or system parts. Heating pipes, water pipes, gas pipes

shall s€ they do not guarantee permanent equipotential bonding
effici
c) The pro nding conductors connected to earthing terminals shall be mechanically

ve a minimum cross-sectional area of 2,5 mm2 Cu (protected) or 4 mm?2
ey shall comply with IEC 60364-5-54.

d) Metallic enclosures containing mains supplied equipment shall be connected to the main
earthing bar regardless if they are located outside or inside of buildings. See examples in
Figure 1, in Figure 2 and in Figure 13.

stable and shall h
(not protected).

e) Where direct connection to an earthing system is not suitable because high balancing
currents are expected to flow in the outer conductor, for example, in extensive cable
networks, special protection shall be provided.

This protection can be achieved by
¢ mounting the equipment within a non-metallic enclosure, or
e isolating the equipment from a metallic enclosure.

In both cases an overvoltage protective element shall be connected between the equipment
and the main earthing bar as shown in Figure 3.
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The safety sign “Warning about hazardous electrical voltage” A according to sign 7.4
of ISO 3864-1:2002 shall be attached to the enclosure.

If balancing currents are expected to exceed the maximum current allowed by the
manufacturer of the cable and/or of the cable connectors, a galvanic isolation may be used
as described hereafter. When installed, it shall not be possible to touch simultaneously both
input and output terminals of the isolator.

IEC 1141/10

1 min\e%thirﬁ\tﬁr\/ 2 Protective conductor (PE) if required

3 Protecwmg conductor (minimum cross 4  Earth electrode
section according to 6.2 c)

5 Metallic enclosure (dashed line) 6 Earthing terminal (see 6.2 j and 6.2 k)

7 Equipotential bonding clamp

Figure 1 — Example of equipotential bonding and earthing of a metal enclosure
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IEC 1142/10
1 Protective bonding conductor (minimum cross 2 Protective conductor (PE) if required
section according to 6.2 c)
3 Main earthing bar 4 Earth electrode
5 Equipotential bonding clamp 5a Equipotential bonding clamp [optional

bonding, alternative bonding point for the
entering coaxial cable]

6 Earthing terminal (see 6.2 j and 6.2 k)

Figure 2 — Example of equipotential bonding
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IEC 1143/10

<N}n\§|€ta\{s€nclo§‘{re 2 Metallic enclosure (dashed line)

3 \%ﬂa\g&ep&de protective device 4 Main earthing bar

5 Protechctor (PE) if required 6 Protective bonding conductor (minimum
cross section according to 6.2 c)

7 Earth electrode 8 Earthing terminal (see 6.2 j and 6.2 k)

NOTE For details concerning the case of balancing currents, see 6.2 e.

Figure 3 — Example of equipotential bonding and indirect earthing of
the amplifier and the cables via a voltage-dependent protective device

f) Where galvanic isolation is provided between sections of the network, to eliminate
balancing currents due to local potential differences, the outer conductors of each isolated
section shall be connected directly to earth or to earth via an equipotential bonding system.

NOTE 3 Galvanic isolators, in case of improper design, can radiate or pick up inadmissible high-frequency
energy. Therefore, compliance with the requirements of IEC 60728-2 should be checked carefully.

NOTE 4 Galvanic isolators can be damaged by overvoltages.

NOTE 5 For requirements in France, see D.2.1. D
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g) The outer conductors of coaxial cables entering or leaving a building shall be included in
the equipotential bonding system of the building, either at the equipment or separately.
Examples are shown in Figure 4, in Figure 5 and in Figure 6.The subscriber feeder cables
need not be bonded if a galvanic isolator or fully isolated outlets (see Clause 10) or transfer
points each with a galvanic isolation for the inner and the outer conductor are used.

NOTE 6 For requirements in Norway, see D.2.2.

NOTE 7 For requirements in Japan and Poland, see D.2.3.
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IEC 1144/10
1 Subscriber tap 2  Protective bonding conductor (minimum
cross section according to 6.2 c)
3 Protective conductor (PE) if required 4  Heating pipes
5 Water pipe 6 Gas pipe
7 Galvanic isolation 8 Main earthing bar
8a Equipotential bonding bar [optional bonding if | 9 Earth electrode
the entering and leaving coaxial cables are
not included in the equipotential bonding
system via the equipment 1]
10 Earthing terminal (see 6.2 j and 6.2 k)
Figure 4 — Example of equipotential bonding and earthing
of a building installation (underground connection)
Documents

Document Sharing Hub

Full document details: IEC 60728-112010


http://avadocuments2026.com/doc/iec-60728-11-2010
http://avadocuments2026.com/doc/iec-60728-11-2010

-22 - 60728-11 © IEC:2010(E)

i

N

R i
s

IEC 1145/10

Wall-m d'subscriber tap 2 Protective bonding conductor (minimum
cross section according to 6.2 c)
~X
3 F{ét}oﬁ{\e\co\d{ctor (\P’\E) if required
5  Wate \ \/

7 Galvanicwon>

8a Equipotential bonding bar [optional bonding if the
entering coaxial cable is not included in the
equipotential bonding system via the equipment 1]

10 Earthing terminal (see 6.2 j and 6.2 k)

%\\\\\\

-

Heating pipes

Gas

Main earthing bar

© (| O |

Earth electrode

Figure 5 — Example of equipotential bonding and earthing
of a building installation (above ground connection)
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