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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 11: Safety

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizationncomp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promote’ interna
-operation on all questions concerning standardization in the electrical and electronic fieldsy To this en
addition to other activities, IEC publishes International Standards, Technical Specifications| I'echnical Re
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC "Rublication(s)”).

eparation is entrusted to technical committees; any IEC National Committee interested\in the subject deal
ay participate in this preparatory work. International, governmental and non-governmental organizations lig
th the IEC also participate in this preparation. IEC collaborates closely with the'International Organizatiq
andardization (ISO) in accordance with conditions determined by agreementcbetween the two organizatig

he formal decisions or agreements of IEC on technical matters express, as ‘nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ,comimittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made 'to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
bnsparently to the maximum extent possible in their national and regional publications. Any divergence bet]
hy IEC Publication and the corresponding national gr regional publication shall be clearly indicated in the |

C itself does not provide any attestation of cenformity. Independent certification bodies provide confg
Esessment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they have thelatest edition of this publication.

p liability shall attach to IEC or its directors, employees, servants or agents including individual expert
embers of its technical committees.and IEC National Committees for any personal injury, property dama
her damage of any nature ,whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the'\publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn to the\Normative references cited in this publication. Use of the referenced publicatig
dispensable for the-correct application of this publication.

tention is drawnto.the possibility that some of the elements of this IEC Publication may be the subject of p
phts. IEC shall'not be held responsible for identifying any or all such patent rights.
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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

mult

imedia systems and equipment. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2016. This edition
constitutes a technical revision.

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

editi

on.

a) Replacement of references to IEC 60065 and IEC 60950-1 with references to IFC 62368-1.

b) A
c) H

d)

WL

e) A
f) A
g) ¢
h) 1
§
.
B

Full
votir

The

This
accq
at w
des(

The

\ddition of subclauses 4.4 to 4.6.

Revised definition of class | equipment, class Il equipment, main earthing terminal,
.1.6, 3.1.8 and 3.1.31.

\ddition of definitions for harm, hazard, ordinary person, instructed person, skilled per
ee 3.1.22, 3.1.23, 3.1.39, 3.1.40 and 3.1.41.

\dditional requirement to provide details on the equipment installed;see 4.1.
\dditional mechanical, design and construction requirements, seg 4:2.2.
Changes to the accessible part requirements, see 4.2.3.

[he current carrying capacity and dielectric strength of cogmponents is now obligatory,
1.3.

'he assessment of the risk of lightning strike is now’ obligatory, see Figure 10.
Extension of remote feeding voltage on subscriberfeeder, see Table 1.

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

Draft Report on voting

100/3866/FDIS 100/3882/RVD

information on the voting for*the approval of this standard can be found in the repor
g indicated in the above table.

language used for the development of this International Standard is English.

document wag~drafted in accordance with ISO/IEC Directives, Part 2, and develops

ww.iec.chfmémbers_experts/refdocs. The main document types developed by IEC
ribed in(greater detail at www.iec.ch/standardsdev/publications.

list. of all the parts of the IEC 60728 series, under the general title Cable network

see

son,

see

t on

din

rdance with ISO7IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available

are

5 for

tele

ision signals, sound signals and interactive services, can be found on the IEC websit
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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,

e replaced by a revised edition, or

e amended.

IMRORTANT - The 'colour inside’ logo on the cover page of this publication indicates.that it
comntains colours which are considered to be useful for the correct understanding of|its
comntents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Standards and other deliverables of the IEC 60728 series deal with cable networks including
equipment and associated methods of measurement for headend reception, processing and
distribution of television and sound signals and for processing, interfacing and transmitting all
kinds of data signals for interactive services using all applicable transmission media. These
signals are typically transmitted in networks by frequency-multiplexing techniques.

This

includes for instance:

and
and

The
to th
pren

The
wire

The
etc.

individual satellite and terrestrial television receiving systems,

1 o~ |
LA L]

L db-ana-d bl +
gormara %1% g oaoT

=Y P |
CTTCTVWUTINS,

xtended satellite and terrestrial television distribution networks and systems,

all kinds of equipment, systems and installations used in such cable networks, distriby
receiving systems.

extent of this standardization work is from the antennas and/or special signal source in
e headend or other interface points to the network up to the terminal input of the custg
hises equipment.

standardization work will consider coexistence with usgts of the RF spectrum in wired
ess transmission systems.

standardization of any user terminals (i.e. tuners)receivers, decoders, multimedia termi
as well as of any coaxial, balanced and optical.cables and accessories thereof is exclu

tion

puts
mer

and

nals,
ded.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 11: Safety

Scope

part of IEC 60728 deals with the safety requirements applicable to fixed sited systems

tional requirements may be applied, for example, referring to:

lectrical installations of buildings and overhead lines,
ther telecommunication services distribution systems,
vater distribution systems,

as distribution systems,

ghtning systems.

document is intended to provide requirements pecifically for the safety of the sys

and

[pment. As far as applicable, it is also valid for mobile and temporarily installed systemg, for
example, caravans.

tem,

personnel working on it, subscribers and subscriber‘equipment. It deals only with safety aspects

and

2

The
consg
For

ame

=

IEC
assé

IEC
Prof

is not intended to define a standard for the protection of the equipment used in the sys

Normative references

ssment of.general characteristics, definitions

pction)against voltage disturbances and electromagnetic disturbances

IEC

60864-4-44:2007/AMD1:2015

tem.

following documents are referred-to'in the text in such a way that some or all of their content
titutes requirements of this de€ument. For dated references, only the edition cited app|lies.
undated references, the slatest edition of the referenced document (including
ndments) applies.

any

60364-1:2005,-Low-voltage electrical installations — Part 1: Fundamental principles,

60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safgty —

IEC

00364-4-44:200//AMD2:2015

IEC 60364-5-52:2009, Low-voltage electrical installations — Part 5-52: Selection and erection
of electrical equipment — Wiring systems

IEC 60364-5-54:2011, Low-voltage electrical installations — Part 5-54: Selection and erection
of electrical equipment — Earthing arrangements and protective conductors

IEC

IEC
IEC
IEC

60364-5-54:2011/AMD1:2021

60529:1989, Degrees of protection provided by enclosures (IP Code)
60529:1989/AMD1:1999
60529:1989/AMD2:2013
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IEC 62305-2:2010, Protection against lightning — Part 2: Risk man@vnent
IEC 62305-3:2010, Protection against lightning — Part 3: Phnyg/gi’damage to structures and life
hazard ;\

O

A\

IEC62368-1:2018, Audio/video, information a ommunication technology equipment — Part 1:
Safgty requirements \s(\
IEC62561-1:2017, Lightning protect/m@ystem components (LPSC) — Part 1: Requirementp for

confection components

IEC

conductors and earth electro

ey

ISO

ISO

ISOA

bui/diﬁ; and other structures

\O
62561-2, Lightning protg@m system components (LPSC) — Part 2: Requirements

- - (- 6 e
7010, Gr@al symbols — Safety colours and safety signs — Registered safety signs

IE 29.2015, Information technology — Telecommunications bonding network{

for

for

201 ')O ')('\1 RII\I\/In1 ')f\10

oo uUT=Y
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EN 50575:2014, Power, control and communication cables — Cables for general applications in
construction works subject to reaction to fire requirements

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

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

ISOfand IEC maintain terminological databases for use in standardization at the“folloyving
addiesses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp.

3.1.

air-ermination system
part|of an external LPS using metallic elements such_asrods, mesh conductors or catepary
wirep intended to intercept lightning flashes

[SOURCE: IEC 62305-3:2010, 3.6]

3.1.2
amplifier
devipe to compensate for attenuation

3.1.3
attepuation
ratiq of the input power to theyoutput power

Note |1 to entry: The ratio-isiexpressed in decibels.

3.1.4
cable networks
teleyision signals, sound signals and interactive services, regional and local broadband c@able
networks, extended satellite and terrestrial television distribution networks or systems|and
individual satellite and terrestrial television receiving systems

Note T 1o enfry: These networks and systems can be used in downsfream and upstream directions.

3.1.5

CATYV network

regional and local broadband cable networks designed to provide sound and television signals
as well as signals for interactive services to a regional or local area

Note 1 to entry: Originally defined as Community Antenna Television network.

3.1.6
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equipment in which protection against electric shock does not rely on basic insulation only, but
that includes a supplementary safeguard in such a way that means are provided for the
connection of accessible conductive parts to the protective earthing conductor in the fixed wiring
of the installation

Note 1 to entry: For equipment intended for use with a flexible cord or cable, this provision includes a protective
conductor as part of the flexible cord or cable.

Note 2 to entry: Class | equipment can be provided with class |l construction.

Note 3 to entry: This entry is based on IEC 62368-1:2018, 3.3.15.1.

3.1. A
class Il construction o

part| of an equipment for which protection against electric shock relies up@~ double
insulation or reinforced insulation ({/b

Note[1 to entry: This entry is based on IEC 62368-1:2018, 3.3.15.2. '\o(l/Q

1 equment

equipment in which protection against electric shoc @es not rely on basic insulation only| but
in which a supplementary safeguard is prowded t being no provision for protective earthing
or rgliance upon installation conditions

@
Note |1 to entry: This entry is based on IEC 62368-@18, 3.3.15.3.

3.1.9 %)

,

all eJectrical mean(i,nvolved in the earthing of a system, installation or equipment

Note[1 to entry'CDQIEctric connection and devices used for earthing are examples of electrical means.

[SOUR EC 60050-195:2021, 195-02-20, modified — The preferred term "grounding
arrah nt (US)" has been deleted.]
3.1.10

earthing conductor

conductor forming a conductive path between a conductive part and an earth electrode
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EXAMPLE A conductor connected between a main earthing terminal or busbar and an earth electrode.

[SOURCE: IEC 60050-195:2021, 195-02-03, modified — The preferred term "grounding
conductor (US)" has been deleted.]

3.1.11
earth electrode

conductive part that is in electric contact with local earth, directly or through an intermrediate
condquctive medium

[SOURCE: IEC 60050-195:2021, 195-02-01, modified — The preferred fterm "grounding
elecfrode (US)" has been deleted.]

3.1.12

earthing terminal
terminal provided on equipment-eren-a-device and intended for,the-electric connection with the
earthing arrangement

[SOURCE: IEC 60050-195:49982021, 195-02-31, modifiéed — The preferred term "grounding
terminal (US)"—and-the-deprecated-term"earth-termipal-have has been deleted.]

3.1.13

elegtric shock
physgiological effect resulting from an electrie.€urrent passing through a human or-animal-hody
liveqtock

[SOURCE:1EC-60050-826:2004826-12-04 IEC 60050-195:2021, 195-01-04, modified —[The
spegific use <protection against electric shock> has been deleted.]

equipotential bonding
provision-of electricconnactions betweaen conductive narts _intanded-to-achieve eauinotentialityv
provistonh-o+-eiectiHc-coRiectHonsSbetweeh-conrauctvepartsHhtehaeatoacneve-egtHpotentatty

E

set ¢f electriesdonnections intended to achieve equipotentiality between conductive parts

[SOURCE! IEC 60050-195:2021, 195-01-10]

3.1.15

equipotential bonding bar

busbar which is part of an equipotential bonding system and enables the electric connection of
a number of conductors for equipotential bonding purposes

[SOURCE: IEC 60050-826:20042022, 826-13-35]

3.1.16
protective bonding conductor
protective conductor provided for protective-equipotential-bonding

[SOURCE:
bendmg—eendﬁete#has—been—deie%ed IEC 60050 195 2021 195 02 10 ]
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3.1.17

exposed conductive part

conductive part of equipment that can be touched and that is not-nermally live under normal
conditions, but that can become live when basic insulation fails

[SOURCE: IEC 60050-195:49982021, 195-06-10]

3.1.18

extegnded terrestrial television distribution network or system
distrjibution network or system designed to provide sound and television signals receivefl by
terrgstrial receiving antenna to households in one or more buildings

Note |1 to entry: This kind of network or system can possibly be combined with a satellite antenna for the additional
recefdtion of TV and/or radio signals via satellite networks.

Note |2 to entry: This kind of network or system can also carry othetr signals for special transmission systems|(e.g.
MoCA or Wi-Fi) in the return path direction.

3.1.19

extraneous conductive part
conjuctive part not forming part of the electrical installation and-liable that is likely to introguce
an ¢lectric potential, generally the electric,potential of a local earth

[SOURCE: IEC 60050-195:49982021,195-06-11]

3.1.20
feeder
trangmission path forming'part of a cable network

Note |1 to entry: Such a path may consist of a metallic cable, optical fibre, waveguide or any combination of them.

Note |2 to entry: By-extension, the term is also applied to paths containing one or more radio links.

3.1.21
galvanic-isolator
devipe/providing electrical isolation below a certain frequency range

3.1.22
harm
physical injury or damage to persons, property, and domestic animals

Note 1 to entry: Physical injury or damage to persons also includes health aspects.

Note 2 to entry: This entry is based on ISO/IEC Guide 51:2014, 3.1.

3.1.23
hazard
potential source of harm

Note 1 to entry: The term hazard can be qualified in order to define its origin (e.g. electrical hazard, mechanical
hazard) or the nature of the potential harm (e.g. electric shock hazard, cutting hazard, toxic hazard, fire hazard).
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Note 2 to entry: This entry is based on ISO/IEC Guide 51:2014, 3.2.

3.1.24

hazardous voltage

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

[SOURCE: IEC 60065:2014, 2.6.10, modified — The term "hazardous live" has been replaced
by "hazardous voltage".]

3.1.25

heat)end
equipment connected between receiving antennas or other signal sources and the remaipder
of the cable network, to process the signals to be distributed

3.1.26
home distributor

phygical distribution point within a home where cables terminate

Note |1 to entry: This note applies to the French language only.

svstbm desianed - to - nrovide —sound-—and television—siangals raceived from-—satellite(s) td—an
Systpm—aesighea—to—proviae——sodha—anRa—teteHsion—sighals—recetvea—Hom—SatetHte(S)—tg—ah

P
o
=
D
0
i
D
3'
&
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™NOtE

indiyidual terrestrial television receiving system
system designed to provide sound and television signals received via terrestrial broadcast
networks to an individual household

Note |1 to entry: This kind of systemcan also carry other signals for special transmission systems (e.g. MoCA or
Wi-Fil) in the return path direction,

3.1.28

let-go threshold current
maxpmum value of the'maximum electric current through the human body-efa-persen at which
thatyperson human being can release himself or herself

[SO JRCE IEC 60050-195: 49982021 195- 03 Ogm%edrmeaHeﬂLha&bee#memded#m
W " h y

3.1.29
lightning protection system
LPS

complete system used to protect a space against the effects of lightning consisting of both
external-and-internal-lightning—protection—systems reduce physical damage due to lightning

flashes to a structure

Note 1 to entry: Inparticularcases—anLPS-may consistof an-external LPS-oran-internal- LPS-only- It consists of

both external and internal lightning protection systems.

[SOURCE: IEC 62305-3:2010, 3.1]
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3.1.30

loca

| broadband cable network

network designed to provide sound and television signals as well as signals for interactive
services to a local area (e.g. one town or one village)

3.1.31

main earthing terminal
main earthing bar
terminal or busbar that is part of the earthing arrangement of an installation and enabling the
electric connection of a number of conductors used for earthing or bonding purposes

[SOURCE:1EC-680050-826:2004,-826-13-145 I[EC 60050-195:2021, 195-02-33, modified-*
preferred terms "main grounding terminal (US)" and "main grounding busbar (US)" have |
deleted and, in the term, "busbar" has been abbreviated to "bar".]

3.1.32
MATV network

exte)
tele
build

Note

Note
receq

Note
MoC

3.1.

met
exte
curr
cong

[SO

3.1.
mul
stra
mor

[SO

3.1.
natu

ded terrestrial television distribution networks or systems designed to*provide sound
ision signals received by terrestrial receiving antenna to households in one or 1
ings

1 to entry: Originally defined as master antenna television network.

2 to entry: This kind of network or system can possibly be combined with a satellite antenna for the addi
tion of TV and/or radio signals via satellite networks.

3 to entry: This kind of network or system can also carry-other signals for special transmission systems|
\ or Wi-Fi) in the return path direction.
83

| installation

ded metal items in the structure to be protected which may form a path for light
bnt, such as pipework, staircases; elevator guide rails, ventilation, heating and
itioning ducts, and interconnected\reinforcing steel
JRCE: IEC 62305-3:2010, 3/48]
B4

iple-stranded conductor
hded conductor_¢omsisting of a number of groups of wires assembled together in on

b helical layersy.the wires in each group being either bunched or stranded
URCE: IEC.60050-461:2008, 461-01-10]

85
ralcomponent of LPS

The
een

and
nore

ional

(e.g.

ning
air

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

1 to entry: Examples of the use of this term include:

e natural air-termination;

. natural down-conductor;

e natural earthing electrode.

[SOURCE: IEC 62305-3:2010, 3.15]
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3.1.36

network interface unit

NIU

interface between the cable network and the network inside an apartment

Note 1 to entry: The network interface unit can contain an overvoltage protective element and/or a galvanic
isolation.

Note 2 to entry: This note applies to the French language only.

3.1.37

neutral conductor
bledadueter
conductor electrically connected to the neutral point and capable of contributing to| the
distrjibution of electric energy

[SOURCE: : g
addéd IEC 60050-195: 2021 195-02-06.]

3.1.38

PEN conductor
conductor combining the functions of both a protective earthing conductor and a neptral
conductor

[SOJRCE

3.1.39
ordinary person
pergon other than an electrically instructed person and an electrically skilled person

Note|1 to entry: Ordinary persons include“/not only users of the equipment, but also all persons who may |have
acce$s to the equipment or who may\be in the vicinity of the equipment. Under normal operating conditiohs or
abnofmal operating conditions, orditiary persons should not be exposed to parts comprising energy sources capable
of capising pain or injury. Under singte fault condition, ordinary persons should not be exposed to parts compfising
energy sources capable of causingTinjury.

3.1.40

elegtrically instructed person
person who hasbeen electrically instructed and trained by an electrically skilled person, orfwho
is sypervised ©y~an electrically skilled person, to identify energy sources that may cause pain
and ffo take.precautions to avoid unintentional contact with or exposure to those energy soufces

Note 1,49’ £ntry: Under normal operating conditions, abnormal operating conditions or single fault condifions,
electtically instructed persons should not be exposed to parts comprising energy sources capable of causing ifjury.

3.1.41

electrically skilled person

person who has training or experience in the technology of the equipment, particularly in
knowing the various energies and energy magnitudes used in the equipment

Note 1 to entry: Electrically skilled persons are expected to use their training to and experience to recognise energy
sources capable of causing pain or injury and to take action for protection from injury from those energies. Electrically
skilled persons should also be protected against unintentional contact or exposure to energy sources capable of
causing injury.
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3.1.42
protective conductor
PE conductor

conductor provided for purposes of electrical safety;—for-exampleprotection—-against-electric

[SOURCE: 2004, 6-13-22; ified identifactio ; 5
added IEC 60050-195:2021, 195-12-09, modified — The term "PE conductor" has been added.]

nere

ctive

safdty distance
minimum distance between two conductive parts within the space to be protected between
whidh no dangerous sparking can*oecur

©
]
o
D
D

A+
[0}
s
2.
O T
I 1

solaptetrat oo s alnor oo ens
3.1.48

SMATV. network

extendeddistributiom metworksor systems designed—toprovide sournd—andtefevisiom sighals
received by satellite receiving antenna to households in one or more buildings

Note 1 to entry: Originally defined as satellite master antenna television network.

Note 2 to entry: This kind of network or system can possibly be combined with terrestrial antennas for the additional
reception of TV and/or radio signals via terrestrial networks.

Note 3 to entry: This kind of network or system can also carry control signals for satellite switched systems or other
signals for special transmission systems (e.g. MoCA or Wi-Fi) in the return path direction.

3.1.49

splitter

spur unit

device in which the signal power at the (input) port is divided equally or unequally between two
or more (output) ports
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Note 1 to entry: Some forms of this device may be used in the reverse direction for combining signal energy.

3.1.50
spur feeder
feeder to which splitters, subscriber taps or looped system outlets are connected

3.1.51

subscriber equipment

equipment at the subscriber premises such as receivers, tuners, decoders, video recorders,
multimedia terminals

3.1.52

subscriber feeder
feeder connecting a subscriber tap to a system outlet or, where the latter is not used; direft to
the subscriber equipment.

Note |1 to entry: The subscriber feeder can consist of either a coaxial cable, a fibre optic cable of an armoured fibre
optic|cable.

3.1.53
subscriber tap
devige for connecting a subscriber feeder to a spur feeder

3.1.54
surge protective device
devite that is intended to limit transient overvoltage and’divert surge currents

Note[1 to entry: A surge protective device contains at leastione non-linear component.

3.1.55

surge suppressor
device designed to limit the surge voltage\between two parts within the space to be protegted,
such as spark gap, surge diverter or se€miconductor device

3.1.56
sysiem outlet
devige for interconnecting a stibscriber feeder and a receiver lead

3.1.57

tough voltage
<effgctive> voltage between conductive parts when touched simultaneously by a-persen human
beinjg or-an-anigat livestock

Note |1 to entry® The value of the-effective touch voltage-may-be-appreciably is influenced by the impedance ¢f the
persdn human being or the-animal livestock in electric contact with these conductive parts.

SO IR 1IN ANNEN QNN NN Q0N A4 A I ANAEA
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3.1.58

transfer point

interface between the cable network and the building’s internal network, each of which may be
separately owned and which may contain a voltage-dependent device and/or galvanic isolator

3.2 Symbols

The following graphical symbols are used in the figures of this document. These symbols are
either listed in IEC 60617 or based on symbols defined in IEC 60617.
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Coaxial conductor Amplifier
@ [IEC 60617-S00011: D [IEC 60617-S01240:
2001-07-01] 2001-07-01]
@ System outlet @ Galvanic isolator
OPD Overvoltage protective device COPD gg\?i)éieal overvoltage protective
3.3 | Abbreviated terms
AC alternating current
AM amplitude modulation
ATH air termination system
CATvV community antenna television (network)
CQPD coaxial overvoltage protective device
DC direct current
DTH direct to home
HD| home distributor
FTTH fibre to the home
IP international protection (class)
IT isolated earth
LNB low noise block converter
LPE lightning protection system
LSR lightning stroke risk
MATV master antenna television (network)
MOuU multi dwelling-unit
N neutral (conductor)
NIU network interface unit
NTP network termination point
OPD overvoltage protective device
O:|3 optical transfer point
PE protective conductor
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
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Fundamental requirements

General

The cable network shall be so designed, constructed and installed as to present no danger,
either under normal condition or abnormal (any single fault) condition, to-subseribers persons,
animals, personnel working on, or externally inspecting, the system, or to any other person,
providing particularly

e personal protection against electric shock,

*
*

For
IEC

The

(accprding to-3-4+43 3.1.40 or 3.1.41) working on the equipment, who-&&y can be exposs

live

elecfrically skilled persons shall have minimum protection against-éontact with live parts.
Equlpment intended to be installed in a cable network shallk be provided with the follo
infomation:

a)

b) I

c)

e) |

4.2
4.2.

To reduce) the likelihood of injury resulting from exposure to mechanical hazards, equipn

shal

be so constructed that there is no danger of physical injury from contact with sharp edge

.
printed on the electrical equipment or, where that/is not practicable, on its packagin|

gre not evident, appropriate warnings shall be provided.

-
gquipment will be used safely and in applications for which it was intended and for whi
q
t

ara-aonal-pratectiaon—aaaknat-phavaie-al o

CTrooTaT pPTotTC oo agarnm ot Py Stoatr oty

rotection against fire hazard.

further details, see——the— 1EC 680364 series IEC 60864-1:2
60364-4-44:2007/AMD1:2015, IEC 60364-5-52:2009 and IEC 60364-5-54:2011.

above does not apply to—servee electrically instructed or electrically skilled per

parts of the equipment by the removal of protective covers. Eleetrically instructed

'he name of the manufacturer or supplier, or the branhd name or trademark, shall be cld

ppropriate, there shall also be marking to identify the date and place of manufacture.

hformation provided with the equipment shall’also include instructions for safe installg
assembly), maintenance, cleaning, operafion and storage.

Vhere risks remain despite all the measures adopted, or in the case of potential risks W

'he essential characteristics, the recognition and observance of which will ensure

an reasonably be foresegh)'shall be marked legibly and indelibly on the equipment
his is not possible, in theyaccompanying instructions for use.

pformation providedieither by marking or in the instructions for use which is essentig
he safe use of th€equipment shall be easily understandable by the intended user.

Mechanical requirements

Geneyral

heprovided with the safeguards specified in [IEC 62368-1 and-AH parts of the system

D05,

50Ns
dto
and

ving

arly
g. If

tion
hich

that
ch it
br, if

| for

nent
shall

corners or from rotating or moving parts.

4.2.2 Equipment design and construction

S or

Equipment shall be so designed and constructed that, under normal operating conditions,
abnormal operating conditions and single fault conditions, safeguards are provided to reduce

the |

ikelihood of injury or, in the case of fire, property damage.

Parts of equipment that could cause injury shall not be accessible, and accessible parts shall
not cause injury.

For an ordinary person or an instructed person, the adjustment of a control shall not defeat an

equi

pment safeguard.
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4.2.3 Accessible parts

An accessible part of an equipment is a part that can be touched by a body part. For the
purposes of determining an accessible part, a body part is represented by one or more of the
specified probes. Accessible equipment parts can include parts behind a door, panel, removable
cover, etc. that can be opened without the use of a tool. IEC 62368-1 defines accessible parts
and test procedures.

oTy

4.3 Radiation

To reduce the likelihood of painful effects and injury resulting frem laser, visible, infraired,
ultrgviolet, x-ray, and acoustic energy, equipment shall be provided with the safeguprds
spegified in IEC 62368-1.

4.4 | Electromagnetic radiation

Exppsure to electromagnetic radiation can have an ifppdact on persons working in close proximity
to rddiation sources. Therefore existing regional @x national legislation against EMF to enpure
safelty at the workplace shall be complied with.

NOTE In Europe, Directive 2013/35/EU applies.
4.5 | Thermal protection

To reduce the likelihood of painfuleffects and injury resulting from thermal burns, equipment
shal] be provided with the safeguards specified in accordance with IEC 62368-1.

4.6 | Safety in case of fire and fire reaction

Conpideration shall-begiven to the materials used with regard to safety in the case of fire|Jand
fire [reaction. In Europe all cables shall comply with the Construction Product Regulgtion
30542011, EN _505875:2014 and in the absence of local or national requirements cables s$hall
meeft class E=Of EN 50575:2014 or better.

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.

6 Equipotential bonding and earthing

6.1 General requirements

The cable network shall be designed and constructed in accordance with the requirements of
the 1EC 80364-series this document and IEC 62368-1, as appropriate, so that no hazardous
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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 designed and constructed in

accordance with the requirements of IEC 60364-5-54:2011 and
IEC 80364-5.54:2011/AMD1:2021

Whgre cable networks are installed outdoors on the same poles as those of the electfic:supply,
a common earthing may be used.

NOTE 1 For requirements in France, see C.1.1 of Annex C.

NOTE 2 For requirements in Japan, see C.1.2.
6.2 | Equipotential bonding mechanisms

All parts belonging to the equipotential bonding mechanisms’ shall fulfil the following
requirements.

a) In order to prevent potential differences between a cable network and other extrang¢ous
gonductive parts, which might do harm to persons_or cause damage (e.g. ignition or fajlure
¢f equipment by arcing), the cable network shali*be included in the equipotential bonding
gystem of the building.

NOTE 1 Equipotential bonding between metal installations and electrical systems in and on the building is
denerally carried out at the main earthing bar of thebuilding. Multiple, meshed equipotential bonding increases
s effectiveness.

b) Equipotential bonding can be achieved by means of protective bonding conductors, cable
ghielding or conductive housings.or system parts. Heating pipes, water pipes, gas plipes
ghall not be used because .they do not guarantee permanent equipotential bonding
gfficiency.

c) The protective bonding conductors connected to earthing terminals shall be mechanigally

gtable and shall have @ minimum cross-sectional area of 2,5 mm2 Cu (mechanigally

grotected installation) or 4 mm2 (not protected). They shall comply [|with

I[EC 60364-5-54:2011.

etallic enclosures containing mains supplied equipment shall be connected to the main
g¢arthing bap_regardless if they are located outside or inside of buildings. See examplgs in
igure 1(in*Figure 2 and in-Figure—44 Figure 11 to Figure 17.

here direct connection to an earthing system is not suitable because high balanicing
gurrents are expected to flow ble

d)

e)

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

In both cases-an-overvoliageprotective-device{OPD} a surge arrester shall be connected

between the equipment and the main earthing bar as shown in Figure 3.

The impedance of the coaxial cable-sheuld shall be maintained when installing such-an-OPB
a surge arrester.

The safety sign “Warning about hazardous electrical voltage” A according to sign 6.4
of 180-3864-1:2044 1SO 7010-W012:2011-05 shall be attached to the enclosure.
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The maximum balancing current-allewed-by-the-manufacturer shall be taken into account
for-different-types when selecting the type of cable.

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

F 7 of :  bondi .

NOTE 2 The numbering of equivalent parts in Figure 1 to Figure 19 is unified, where applicable. Therefore the
numbering in an individual figure may not be in consecutive order.

NOTE 3 The following Figure 1 to Figure 19 show mains distribution system complying to the TT system.
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Figure 1 shows an example of equipotential bonding and earthing of a metal enclosure inside
a non-conductive cabinet for outdoor-use.

Key
2 Main earthing bar 4 Protective bonding conductor
(minimum cross-section according to 6.2 c)
7 Earthing terminal (see 6.2 j and 6.2 k) 8 Protective conductor (PE)
9 [Earth electrode 14 Metallic enclosure (dashed line)
15 Non-metallic enclosure 16 Equipotential bonding clamp 2

a8 ['he equipotential bonding bars-3 connecting the outer conductors of the input and output cables of the amplffier
vith the protective-bonding conductors 4 are to ensure safety during equipment replacement. They coulq be
pither metallic bars.for directly fixing and contacting the sheath of the coaxial cables or a block of double sided
F connectors and'may be a temporary installation (see 6.2 i).

Figure 1 — Example of equipotential bonding and earthing of a metal enclosure
inside a non-conductive cabinet for outdoor-use
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re 2 shows an example of equipotential bonding of an installation in a building.
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Key
2 Main earthing bar 3 Equipotential bonding bar 2
4  Protective bonding.conductor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)

16

hccording to,6.2-¢)
Protective conductor (PE) 9 Earth electrode

EquipGtential bonding clamp 2 16a Equipotential bonding clamp (optional bonding,
alternative bonding point for the entefing
coaxial cable)

The equipotential bonding bars 3 or bonding clamp 16 connecting the outer conductors of the input and output
cables of the amplifier with the protective bonding conductors 4 are to ensure safety during equipment
replacement. They could be either metallic bars for directly fixing and contacting the sheath of the coaxial
cables or a block of double sided F connectors and may be a temporary installation (see 6.2 i).

Figure 2 — Example of equipotential bonding of a building installation
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Figure 3 shows an example of equipotential bonding and indirect earthing of a metal enclosure
inside a non-conductive cabinet for outdoor-use.

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

Key

2 Main earthing bar 4 Protective bonding conductor (minimum cross-
section according to 6.2 c)

7 Earthing terminal (see 6.2 j and 6.2 k) 8 Protective conductor (PE)

9 Earth electrode 14 Metallic enclosure (dashed line)

15 | Non-metallic enclosure 17 Overvoltage protective device

|
| 14| |15
|
|

IEC

Figure.3 — Example of equipotential bonding and indirect earthing of a metal enclosr.lre

f)

Instde a non-conductive cabinet for outdoor-use

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.

Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-
frequency energy.

NOTE 4 |EC 60728-2 contains relevant requirements.
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g)

NOTE 5 Galvanic isolators can be damaged by overvoltage.

NOTE 6 For requirements in France, see C.2.1.

The outer conductor of coaxial cables and armoured optical fibre cables (where the armour
is not isolated and insulated) entering or leaving a building and subscriber feeders 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 8 For requirements in Japan and Poland, see C.2.3.

Figure 4 shows an example of equipotential bonding and earthing of an installationin a building

withfunderground connection.
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2 Main earthing'bar 3a  Equipotential bonding bar (optional bonding ifl the
entering and leaving coaxial cables are [not
included in the equipotential bonding system| via
the-equipment1) subscriber tap (no. 18))

4 Protective bonding conductor (minimum cross- 7 Earthing terminal (see 6.2 j and 6.2 k)
Sectionm accordmg to 6.2 C)

Key

8 Protective conductor (PE) 9 Earth electrode
18  Subscriber tap 19a Heating pipes
19b Water pipe 19¢ Gas pipe

20 - . .

Figure 4 — Example of equipotential bonding and earthing
of a building installation (underground connection)
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Figure 5 shows an example of equipotential bonding and earthing of an installation in a building
through above ground connection.
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Key

2 Main earthing bar 3a Equipotential bonding bar (optional bonding if
the entering coaxial cables are not includdd in
the equipotential bonding system via-{the

i wall-mounted subscriber |tap

(no. 18a))

4 Protective bonding"€enductor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)

according to 6.2¢)

8 Protective cenductor (PE) 9 Earth electrode

18a] Wall-mounted subscriber tap 19a Heating pipes

19b| Water-pipe 19¢ Gas pipe

Figure 5 — Example of equipotential bonding and earthing
of a building installation (above ground connection)
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Figure 6 shows an example of equipotential bonding and earthing of a galvanic isolated cable
entering a building via an underground connection.
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Key
2 Main earthing bar 3 Equipotential bonding bar @
4 Protective bonding-eohductor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)
according to 6.2,¢)
8 Protective conductor (PE) 9 Earth electrode
16 | Equipotential-bonding clamp 2 17 Overvoltage protective device (minimunm
cross-section according to 6.2 c¢)

20a| Galvanic isolator 21 Transfer point

a8 [Irhe\equipotential bonding bars 3 or bonding clamp 16 connecting the outer conductors of the input and
outputcabtesof theamptifrer withtheprotective bomdimgcomductors4aretoensuresafety durimgeguipment
replacement. They could be either metallic bars for directly fixing and contacting the sheath of the coaxial
cables or a block of double-sided F connectors and may be a temporary installation (see 6.2 i).

The impedance of the coaxial cable-sheuld shall be maintained when installing such-ar-OPDB a surge arrester.

Figure 6 — Example of equipotential bonding with a galvanic isolated cable
entering a building (underground connection)
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h) Where equipotential bonding is not possible and to avoid balancing currents between the

k)

cable network and the building installation, a galvanic isolator shall be used. An examp
shown in Figure 6.

le is

Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-
frequency energy.

NOTE 9 IEC 60728-2 contains relevant requirements

NOTE 10 Galvanic isolators can be damaged by overvoltage.

[Vhen changing or removing active or passive pieces of equipment (e.g. amplifiers, t
tc.) or coaxial cable, care shall be taken to avoid hazardous voltagesnbetween
nterrupted parts (inner and/or outer conductors) by opening the loop causéd by leal
urrents from subscriber equipment. Provision shall be made to maintain .continuity o
uter conductor system while units are changed or removed to avoid electric shock (s
urrents). Examples are shown in Figure 6 and Figure 7. In additiof’;ythe inner condug
hall be safeguarded against contact.

B O 0O — 0

Note-that-Before applying a temporary solution for equipotefitial bonding the parts t

p the temporary equipotential bonding link during the complete de-installation/installd
rocess.

e o

OTE 11 For requirements in Norway, see C.2.2.

Every connection of a protective bonding conductor or an earthing conductor to an eart

r hard-soldered joints.

Al metallic enclosures, housings, mouniing bays, racks and mains-supplied equipn
hall be provided with an external earthing terminal complying with4+EC-60065-6rHEC-60;
L |[EC 62368-1.

ine-powered amplifiers, taps,, Splitters and transfer points-sheuld shall also be fitted
arthing terminals.

IR, N Y - W 3 .. . B

For antennas, which, in~accordance with Clause 11, do not have to be grounded,
trongly recommended that at least the outer conductor of the coaxial cable connects
he antenna should. be included in the equipotential bonding. Furthermore,
nterconnected, conductive, accessible parts of the installation-sheuld shall be includg
he equipotential) bonding. For these connections, either of the following solution
ermitted.

ot =~ (n — D —

Connection to a bonding terminal or bonding bar by means of a protective bon
conductor (according to 6.2 c).

4 (Connection by means of the shielding of the coaxial cable. The DC resistance tg

aps,
the
age
the
nock
tors

b be

isconnected (e.g. the F connector of a disconnected cable)should shall maintain continpuity

tion

hing

erminal shall be readily accessible and soundly'made by the use of crimps, clamps, welded

ent,
D50-

with
it is
d to

all
din
s is

ding

the

rder

nearest point of equipotential bonding (or PE) shall be less than orequalto 5 Q in
that no hazardous touch voltage appears on exposed conductive parts (see

also

Annex A). The connection of the shield of the coaxial cable to the protective conductor

shall only be disconnectable by means of a tool.

NOTE 12 For requirements in Norway, see C.2.2.
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Figure 7 shows an example of maintaining equipotential bonding whilst a unit is removed.
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Key

2 Main earthing bar 3 Equipotential bonding bars 2@

4 Protective banding conductor (minimum cross- 7 Earthing terminal (see 6.2 j and 6.2 k)
section_ageerding to 6.2 c)

8 Protective conductor (PE) 9 Earth electrode

16a Equipotential bonding clamp (optional bonding if 21 Transfer point

a

5 13 7
1

N

the entering coaxial cable is not included in the
H H H )

4 $iol b a $ H PR AW N
eGP oteta S ot g—Sy St va—eatipehT—T<

transfer point (no. 21))

The equipotential bonding bars 3 connecting the outer conductors of the input and output cables of the amplifier
with the protective bonding conductors 4 are to ensure safety during equipment replacement. They could be
either metallic bars for directly fixing and contacting the sheath of the coaxial cables or a block of double sided
F connectors and may be a temporary installation (see 6.2 i).

Figure 7 — Example of maintaining equipotential bonding whilst a unit is removed
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6.3 Equipotential bonding in meshed systems
6.3.1 References to other standards

Equipotential bonding shall comply with+EC-60364-4-44 1EC 60364-5-54—EN-50474-2—and
EN-50340 the requirements of ISO/IEC 30129:2015/Amd1:2019, Clause 11.

6.3.2 General on AC mains

Due to the varying load, locally and versus time, of the individual phases of the AC mains supply
in a building, high balancing currents can occur in the neutral conductors. The neutral conductor
CUrreTTtSare evern imcreased by Marmonic CurTents, whititare emitted by certaim efectric fpads
like pwitching power supplies, energy-saving lights, etc.

NOTE For example, the third harmonic currents of the mains frequency in the three phases add‘linearly ip the
neutrpl conductor.

6.3.3 AC power distribution and connection of the protective conductor
6.3.3.1 General

In lpw-voltage installations, different systems are distinguished by the type of earthing
connection on the one hand and by the exposed conductive part otherwise (IEC 60364-1:2005
or-EN-50310 or ISO/IEC 30129:2015/AMD1:2019).

6.3.3.2 TN systems
There are three different TN subsystems with the fellowing general characteristics.

a) TN-S system: Separate neutral and protective conductors throughout the system connegted
at the earthing point of the system.

OTE No neutral conductor currents flow in the protective conductor.

N-C system: Neutral and protectivé’ functions combined in a single conductor throughout
he system.

c) TN-C-S system: Neutral and protective functions combined in a single conductor in pgrt of

he system.

— —_. 1 —
T T

6.3.3.3 TT system

The|TT system has-one point directly earthed, the exposed conductive parts of the installation
being connected.to-earth electrodes electrically independent of the earth electrodes off the
power system,

6.3.3.4 IT system

Thel|lT.system is isolated from earth, except that one point may be connected to earth thrgqugh
an impedance or a voliage miier. The exposed conduciive paris of the equipment Installation
required to be earthed are connected to earth electrodes at the user’s premises.

NOTE For requirements in Norway concerning IT systems, see Clause C.3.

6.3.4 Dangers and malfunction
6.3.4.1 Within buildings

Due to the connecting of the PEN conductor in TN-C and TN-C-S systems to earthed shielding
of the cable network, currents can be carried off from the PEN conductor to the cable network
and leak away via the cable shielding.
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NOTE When connecting equipment of protection Class | to mains and simultaneously to the cable network, the
connection between the PEN conductor and earthed shielding is established via the protective conductor of the
equipment.

In the case of insufficient conductor cross-section of the shield, the currents from the
PEN conductor can cause heating and overheating of cables and shielding (risk of fire).

If the currents flow through non-linear elements (for example, ferrite transformers in taps,
splitters, system outlets, etc.) they can cause hum modulation. Coupling loops can also cause
hum interference.

Datgtramsmissiom errors and mmatfunctions tam occur 1T sigmathing systemnTs:

6.3.

Due| to different currents in N or PEN conductors, the equipotential bondingl/bars in

indi

curr

6.3.

The|following measures are recommended.

a)

b)
c)

d)

7

4.2 Between buildings

idual buildings can carry different potentials which can cause critically| high balan

b Measures

the
cing

bnts to flow through the shielding of the coaxial cables or the shielding of data cables
between buildings.

frequency energy.
NOTE 1 |IEC 60728-2~¢antains relevant requirements.

NOTE 2 For requirements in Norway, see C.2.2.
To avoid interference according to 6.3.4.2:
4 use‘elieving equipotential bonding (see IEC 60364-5-54:2011);

4 _galvanic isolation at NIU.

Equipment of telecommunications and information techiology-sheuld shall be connected to
TTTN-S system.
possible, use equipment of protection Class Ik
(Vhen using equipment of protection Class |, galvanic isolators-sheould shall be used in the
oaxial connector to avoid PEN conductor currents being carried over.
Care-should-be-takenthat-The inner conductor and shielding of the coaxial cable-are $hall
e electrically isolated.
Galvanie icolatore  in cace of imnragbher decian can radiate or nick 1un inadmiscibhle Hia
fobeonle nolotore loconn of lopc oo donlen con sadiote or il ns loocninainls Hloh
froaauency enerav Therefore comnliance with the reauirements of IEC 80728-2 chaould he
Josonsronore e Tthoroters—eraallonen i She pocndeninonte of [E0 B0702 0 chonly bo
g¢hecked carefully:
Improperly designed fullyN\isolated transfer points can radiate or pick up inadmissible high-

Mains-supplied equipment
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equipment used in a cable network shall meet the requirements of IEC 62368-1.

Equipment with an IP rating of IPX0 in accordance with IEC 60529:1989 shall not be used

outd

oors.

NOTE Equipment of protection Class Il is preferable but If Class | equipment is used in a coaxial cable network
different potentials can build up between the PE conductor and the equipotential bonding terminal. The occurring
balancing currents could produce excessive heat.

8 Remote power feeding in cable networks

8.1
8.1.

The

NOTE

A tru

The

o
M

o
[«

NOT
8.1.]

The
1ECH
see

NOTF

NOTE

remo

The
the

8.1.

Remote power feeding
Maximum allowed voltages

rated value of the remote powering voltage shall not exceed-65 90 V¢ 0120 Vpe.

1 Direct currents (DC) can destroy parts of the system by corrosion.

e RMS reading instrument shall be used to determine this voltage.

following conditions shall be complied with:

emote powering shall not extend to the subscriber feeder (for an exception, see 8.2)
ecessary isolation shall be provided by equipment/according to 8.1.2;

he remote powering voltage shall only be accessible to-service skilled persons and
nly by removal of equipment covers by means_of a tool.

F 2 For requirements in Japan, see Clause C.4.
p General requirements for equipment

pieces of equipment used in a cable network shall meet the requirements of HEC-6008
60950-1 |EC 62368-1. For pratection against atmospheric overvoltage in cable netwd
11.1.

L, I  of : , Ec Guj )

A conductive connegtion between a terminal of the remote supply voltage and the accessible housi
ely powered equipment is allowed.

occurrence . of\hazardous currents shall be prevented by a suitable selection of fuses ¢
power supphy*(for example, a power-supply unit with integrated current limitation).

] Current-carrying capacity and dielectric strength of the components

the

then

rks,

hg of

=

by

The

nts

used shall not cause any danger. Particularly, components like cables, plugs and screw
connections shall meet these requirements. With respect to the current-carrying capacity and
dielectric strength, only coaxial cables specified for the current and operating voltage according
to Table 1-sheould shall be used in the absence of specific values provided by the manufacturer.
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Table 1 - Maximum allowed operation voltages and maximum recommended
currents for coaxial cables-in-the EN-50117 series

Tvpical Maximum allowed Maximum recommended
diamgtr:r of the operation voltage current
Application coaxial cable v A
. Permanent
AC

mm RMS DeC Operation short circuit
Drop or sub- 5to 10 34 50 2 4
scriber cable
Feeder or -
distrfbution cable ™ eIy ey ! '
Trurk cable >10 65 90 120 15 30

NOTIE 1 Specific test conditions for coaxial cables are laid down in the EN 50117 series.

NOT|E 2 For back-powering applications these values are reduced according to 8.2.

2  Drop or subscriber cable with a diameter <5 mm have to be operated according to the specifications of the
rhanufacturer.

8.2 | Remote powering from subscriber premises

Whgre back-powering to a network or to outdoor equipment\such as preamplifiers, low-noise

conyerters, polarizers, transmitters in antenna installatiofis' is incorporated, the system ghall

comply with the following requirements.

. he maximum voltage applied between the inner and outer conductors of the subscriber

9.1

sed to determine the AC voltage. Highervalues of remote feeding voltage than 24 V|
MS and 34 V DC shall be only allowed if this remote powering voltage shall onl
ccessible to-service skilled personsand then only by removal of equipment cover
eans of a tool, but in any case shall not exceed-65 90 V AC or 120 V DC.

he equipment shall be so designed and constructed that no dangerous currents can
nder normal operating or single-fault conditions.

omply with all the relevant clauses of HEC-60065-0r1EC60950-1 IEC 62368-1, as spec
Clause 7.

nd recommendations are not specified here. Reference is made to—lEC-B50061
I[EC 62368-1.

olelectric power distribution systems

eder shall not exceed 24 V AC, RMS, or 34.\/'DC. A true RMS reading instrument shall be

AC,
be
5 by

flow

he equipment providingthe power shall, if that power is derived from a mains supply,

ified

epointing moters-and de-icing devices are normally separately fed. Specific requiremgents

b—OF

egrégation distances and protection against indirect contact-and-proximity

General

The risk of hazardous voltages in cable networks due to an accidental contact to electric power
lines shall be minimized. These protection requirements are intended, where no local
regulations exist, to protect cable networks against potentially hazardous voltages.

NOTE For requirements in France, see Clause C.5.
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9.2 Overhead lines
9.21 Overhead lines up to 1 000 V

The distance between any part of the antenna and the antenna support structure and electric
power distribution systems shall be not less than 1 m or according to national regulations, if
more stringent.

NOTE 1 This value provides sufficient margin that the swinging of the electric power cables need not be taken into
account.

NOTE_2__For requirements in Japan, see Clause C.6.

9.2, Overhead lines above 1 000 V

For |phase conductors carrying voltages of more than 1 kV, the distance to anyypart of an
antgnna structure shall be at least 3 m or according to national regulations, ifimore stringent.
The|cable network shall not cross over in open air any open power-distribution system carrnying
voltages of more than 1 kV.

NOTE For requirements in Japan, see Clause C.6.
9.3 | House installations up to 1 000 V

The|distance between conductive parts of a cable network dnd conductive parts, including all
support structures, of an electric power-distribution system._¢arrying voltages between 50 V|and
1 000 V shall be at least 10 mm when installed indoorssand 20 mm when installed outdoor

U7

Thege distances may be less only if there is sufficiént insulating material, for example, cpble
withlinsulating jacket, between the conductors of. the two systems, thus guaranteeing that these
conductors do not touch each other. For isglation requirements of coaxial cables, see| the
EN $0117 series.

With respect to common line routing{f6r cable networks and electrical building installatipns,
IEC [60364-5-52:2009 shall be taken, into account.

Thelinstallation of a power ouflet and a system outlet in a common box is allowed only if the
system outlet can be installed in such a way that hazardous live parts of the electric power
distribution system cannot be touched by the installer.

10 System outlets and transfer points

10.1 General

The|terminal equipment can be connected to the cable network directly or preferably by mgans
of a|system outlet or transfer point, which provides the necessary overvoltage protection.

Except in the case of fully isolated outlets (see 10.2.2), the protection achieved depends on
equipotential bonding of the outer conductor of the subscriber feeder. It should be pointed out
that, under certain combinations of fault conditions and when using Class | equipment, the outer
conductor of the subscriber feeder can act as a protective conductor of the electricity supply
with the result that large fault currents may flow for a considerable period of time, depending
on the protection provided in the electrical distribution system.

Where system outlets or transfer points are not used, overvoltage protection shall be provided
at the output of the subscriber tap.

Where overvoltage protection is provided by means of isolating capacitors or transformers, the
isolated conductors, for example, inner conductors shall withstand a continuous DC test voltage
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of 2 120 V for a period of not less than 1 min and maintain an insulation resistance of not less
than 3,0 MQ.

NOTE 1 Compliance with this requirement can be shown to be achieved if the leakage current during the test does
not exceed 0,7 mA.

The manufacturer shall design the isolating means in such a way that, under fault conditions of
equipment connected to the outlet or transfer point, the AC leakage current (50 Hz or 60 Hz)
does not exceed 8 mARy g With an applied voltage of 230 Vypys.

NOTE 2 For requirements in Sweden, see C.7.1.

NOTE 3 For requirements in the UK, see C.7.2.

NOTE 4 For requirements in Norway, see C.2.2.

10.2 System outlet

10.2.1 Types of system outlets

There are four types of system outlets in common use providing varying-degrees of protegtion
against electric shock (shock currents), and also more or less liable to radiate or pick up high-
frequency energy.

10.2.2 Fully isolated system outlet

This|type of outlet incorporates isolating components in‘series with both the inner and the quter
conductors of the coaxial connections. The isolatingn\components may be either high-voltage
capgcitors or double-wound transformers. When. installed, it shall not be possible to tguch
simyltaneously both input and output terminalscofithe isolator.

NOTE 1 In cases where induced voltages resulting.from lightning discharges exceed the isolator specifidation
additjonal over-voltage protection (e.g. surge protecting devices)-may can be needed.

Eullk icsolated - svstem outlete in case\af imnroner desian—can - radiate or nick uno-inadmist¢ible
Fully-isolated system outlets, in case-of improper design, can radiate or pick up inadmissible
hiahlfroananevy anarav Tharafarae. eamnliance with the roauiremaente aof IEC 80722 2 choulH ha
hightfrequency-energy-—Therefore,-compliancewith- the requirements of IEC 60728-2 should be
chegked carefully:

Improperly designed fully. isolated transfer points can radiate or pick up inadmissible high-
frequiency energy.

NOTE 2 |EC 60728-2 eontains relevant requirements.

10.2.3 Semi-isolated system outlet

This|type-6f outlet incorporates an isolating component in series with the inner conductors only
of thecoaxial connections. If this type of outlet is used, the protection shall be provided by
equipotential bonding of the outer conductor of the subscriber feeder. In this case, the DC

resistance between the outer conductor and the nearest point of equipotential bonding (or PE)
shall be such that no hazardous touch voltage appears on exposed conductive parts (see NOTE 1
and Annex A). The isolating component may be either a high-voltage capacitor or a
double-wound transformer.

NOTE 1 In 230 V systems a value of the DC resistance <°5 Q is used as a good practice.

NOTE 2 For requirements in Japan, see Clause C.8.
10.2.4 Non-isolated system outlet with protective element

This type of outlet does not incorporate any series isolation. Protection shall be provided by
equipotential bonding as described in 10.2.3. A protective element to improve safety (for
example, an RF coil) shall be connected between the inner and outer conductors of the coaxial
connections. The DC resistance of this protective element shall be less than 1 Q. The DC
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resistance between the outer conductor and the nearest point of equipotential bonding (or PE)
shall be such that no hazardous touch voltage appears on exposed conductive parts (see NOTE 1

and Annex A).

NOTE 1 In 230 V systems a value of the DC resistance <°5 Q is used as a good practice.

NOTE 2 For requirements in Japan, see Clause C.8.

10.2.5 Non-isolated system outlet without protective element

This type of outlet incorporates coaxial connector(s) only and does not contain any isolation

companent or protective element

Whgn this type of system outlet is used for back-powering, basic insulation according
1EC160950-1-sheuld IEC 62368-1 shall be implemented to prevent the power from*“reac

othelr outlets.

The|protection shall be provided by equipotential bonding as described in;10:2.3.

10.2.6 Fully-isolated system outlet provided by means of a FTTHisystem

In HTTH installations in a multi-dwelling-unit (MDU) building‘the individual homes
galvanically separated each from the others if the connections’ to the individual homes
realised by metal-free or insulated armoured optical fibre cables-{Figure-8} (Figure 8a), bu
(Figpre 8b). In the case of (Figure 8a) the metal-free optical fibre cable has the same isols
function as an electrical isolating component applied<to the inner and outer conductor

coaxial cable.
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b) MDWV building installed with FTTH technology to the headend

Figure 8 — MDU building installed with FTTH technology
Whdre fibre cabteés route outside the zone of protection non-metallic cables shall be used

Thelsepéaration distance S, shown in Figure 11, between each ATS equipment and the LPS|and
all LRS{gonnected parts shall meet or exceed the required value (see IEC 62305-3).

If a metallic sheath is used inside the zone of protection for mechanical protection purposes of

fibre cables, galvanic isolation of this sheath-andierexternal-earthing in accordance with 10.1
and/or equipotential bonding shall be provided as described in 6.2 f).

10.3 Transfer point

This device can also provide varying degrees of protection against electric shock (shock
currents), depending on the elements incorporated. The same requirements as for the system
outlet are applicable.
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Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-

frequency energy.

NOTE |EC 60728-2 contains relevant requirements.

11 Protection against atmospheric overvoltages and elimination of potential
differences

11.1 General

Thegeprotector --.---- oca e
protect antenna systems, including satellite antennas against static atmosph
and [lightning discharges.

The|outer antenna system shall be so designed and installed that it will withstand a lightni
discharge without danger of fire or separation of the antenna system from|the suppofti

strugture.

These protection requirements shall not be considered as providing.protection for building
any pther structures.

The|following cases are excluded from these protection requifements on the basis that
increased risk of lightning strike due to the installation of the antenna is negligible:
e gntenna systems on buildings which are located_ at‘a minimum distance of 2 m below
noof covering or the eaves and less than 1,5 m“from the external building walls
Figure 9);

e 3gntenna systems enclosed within the building structure;

eric overveolta

S or

the

the
see

e 3gntenna systems serving only a single ‘dwelling installation and with a low risk to be hjt by

llghtning (see 11.2.3.1).
NOTE 1 For requirements in Germany, see C*10.1.

A sipgle dwelling installation ishdefined as an installation in a single dwelling unit where
summation of the leakage ,currents of the STBs or home terminals and connected Cla
devipes does not exceed-3;5-5 mA RMS. A single Class Il device can have a maximum leak
current of -0:26-mA-RMS~or 0,5 mA RMS for devices covered by EC-60950-1-and+EC-60]

Fesg:l‘eeuvely IEC 62368~1:2018. The touch current hazard, safe let-go threshold current as
defi

ed in IEC 60990:2016 shall be < 3,5 mA RMS as per the "touch voltage" requireme
1EC60950-1 |IEC\62368-1:2018. The maximum allowable summation of leakage curren
connected devices is therefore 3,5 mA RMS before equipotential bonding becomes manda

Antgnnas shall not be installed on buildings having roofs covered with highly flamm

the
ss |l
age
P65+

Nt in
t for
ory.

able

mattfrials (e.g. thatch, reed-like material, etc.).

Antenna systems which are installed remotely from buildings shall be earthed, if outside the

protected area of the building LPS.

Antenna cables and earthing conductors shall not be laid in areas used for the storage of easily
ignitable materials such as hay, straw and similar substances, or in areas in which explosive

gases can develop or collect.

For large antenna systems, such as AM broadcasting receiving antennas, it is recommended

that an overvoltage protective device to a bonding conductor is incorporated.

The use of shield wires to protect installations with coaxial cables is described in informative

Annex B.
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Figure 9 shows areas of antenna-mounting in or on buildings in cases where earthing is not
mandatory.

NOTE 2 The protected area on the side of buildings is limited up to a height of 45 m (for LPS Class Ill) due to the
possible side flashes (see IEC 62305-3).

NOTE 3 For requirements in Japan, see Clause C.9.

- // ;7( \\
///////////////////// S @

\

>
/5///////////////// ////Z a

%// _ / / //

N\NN

. ?/////// /

Earthing not mandatory

\

mn
@\

Figure 9 — Areas of antenna-mounting in or
on‘buildings, where earthing is not mandatory

11.2 Protection.of'the antenna system

11.2.1 Selection of appropriate methods for protection of antenna systems

Figure 10 shows a flow chart which serves as decision tree to select the appropriate method
for rotect ng the antenna system under consi derat ion aga nst atmospher ic over oltages The

pt c o-the i 5 ojame S  nna
system descrlbed in Table 2. It is |mportant to dlstlngwsh between the responS|b|I|t|es of the
antenna installer (solid line boxes in Figure 10) and the responsibilities of the LPS installer
(dashed line boxes in Figure 10).
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Table 2 — Solutions for protection of antenna systems
against atmospheric overvoltage

Solution Protection measures Related standards
1 Antenna system not directly earthed but connected to an
equipotential bonding system
1a In protected area of the building according to Figure 9. This document
1b In protected volume of the existing or newly installed LPS, IEC 62305-3
see Figure 11.
1c In protected volume of external isolated ATS, see Figure 12 IEC 62305 series
and rigare 13
1d If lightning stroke risk R < tolerable risk R,; see Figure 16 IEC 62305-2:2010
2 Antenna system directly earthed and connected
to an equipotential bonding system
Building without an LPS and no data applicable or available This document
for risk calculation, see Figure 15.
3 Antenna system connected to an equipotential bonding
system and with connection to an LPS
Building with an LPS; antenna mast serves as non-isolated IEC 62305 series
air-termination system (ATS), see Figure 14 This document
4 Antenna system without connection to an equipotential

bonding system and not directly earthed

Installation in protected area of a single dwelling unit and for This document
single dwelling installations according to 11.1,

NOT
equ

[E For installations covered by solution 4, it is nonetheless strongly recommended that the syster]
potentially bonded.

11.2

If th
with
syst
IEC
instd
type
prot

of stich an installation. Surge arrestors shall be placed as close as possible to the prote

equi

The
prot
voltd

.2 Building equipped with a lightrning protection system (LPS)

b building is already equipped orwill be equipped (on the request of the antenna instg
an LPS conforming to the IE€ 62305 series the best solution for installing an ante
em is to use a protected volume of this LPS (solution 1b in Table 2) as described in
62305 series. The antenna system shall not be connected to the LPS systems W
lled in the protected volume but shall be separated by the dimension ‘S’ and fitted
2 surge arresters_On éach conductor entering the building. The possibility to use su

pment.
distanee/between equipment cabinets and any external cables located near light

gé/

ller)
nna
the
hen
with
ch a

bcted volume shall\be determined by the skilled LPS installer. Figure 11 shows an example

cted

ning

bctigh ;eonductor shall be maintained as high as possible in order to reduce the ind{yiced

If a protected volume performed by the building LPS is not available, for example due to the
size of the antenna system, the use of an external isolated ATS shall be determined by the LPS
installer (solution 1c in Table 2). Figure 12 and Figure 13 show examples of such installations.

If neither of the above mentioned installation principles are possible, the antenna mast, being
a metal installation, shall be connected to the building's LPS via the shortest possible path and
using an earthing conductor as specified in 11.3.2 (solution 3 in Table 2). The antenna system
connected to the LPS shall be fitted with type 1 followed by a type 3 surge arresters on all
conductors entering the building.
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In this case the antenna mast may be extended in length to form a non-isolated air termination
system and shall fulfil the requirements of 5.2 of IEC 62305-3:2010 for an air-termination
system.-tis—assumed-that The antenna system and its mast-are shall be able to withstand a
lightning stroke and in addition the connection between coaxial cable shields and the mast shall
be as short as feasible.

An example of this kind of installation is shown in Figure 14.

The separation distance S, shown in Figure 11, Figure 12, Figure 13 and Figure 14, between
each ATS equipment and the LPS and all LPS connected parts shall meet or exceed the

required-value (see |EC 62305.3:2010)
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If a definitive value of R is known (by

An assessment-sheuld shall be made of the risk of lightning strike R.

a

calculation using available data) this-sheuld shall be compared with the tolerable risk R, to determine whether

If

lack of local data) then local common practice-should shall be

consideration-sheuld shall be given to the installation of an LPS or whether to proceed to output 1/solution 1.

it is impossible to determine the value of R (e.g.

used to determine a solution or,

as a minimum, the option output 2 / solution 2 shall be realised.

It is important to distinguish between the responsibilities of the antenna installer (solid line boxes in

NOTE

Figure 10) and the responsibilities of the LPS installer (dashed line boxes in Figure 10).

Figure 10 — Flow chart for selection of the appropriate method for protecting

the antenna system against atmospheric overvoltages
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NOTE 1 The numbering of equivalent parts in Figure 11 to Figure 19 is unified, where applicable. Therefore the
numbering in an individual figure may not be in consecutive order.
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3ae
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LPS
of the building

s —1
i -
\
\
\
\
\
\
\
\
L E—. l__,_ Py o \ 6
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oo Ca tes )
~ A4 M A Al {
' 3c \ 8
! \
3c &= 4b 4b
A 10
D 8 \
\
> 2 < . . A
% @000 ® 3 7 9a
IEC
Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c Equipotential bonding bars 4, 4a, 4b Protective bonding conductors (minimur
cross-section according to 6.2 c¢)
5 Earth bonding condugtor(e.g. = 16 mm?2 6 External earthing conductor of the build
Cu) according to 11.3+2 LPS (e.g. = 50 mm? Cu, solid round,
according to IEC 62305-3)
7 Earthing terminal 8 Protective conductor (PE)
9 Earth electrode 9a LPS earth electrode
10 Mains poweér distribution box with SPD 11 Home distributor (HD)
12 Intereeption rod 13 Protected volume by isolated LPS (see
IEC 62305-3)
S Separation distance according to
IEC 62305-3
NOEE1 The -eauinotential- bondina-bar 345 r\r\nnar\ﬁng tha outerconductors—of-the-outnut cableas-of the -hea

ngs

A ) g nd
with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 1b.

Figure 11 — Example of equipotential bonded headends and antennas
in a protected volume of the building LPS
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LPS Insulating 12
distance holder

~ |

0]

3a 1)

SPD 2 (Opt.) E

LPS
of the building

7

XX XX

Mains supply

/

00000 ﬁ7/////////

ngs

IEC
Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c Equipotential bonding bars 4, 4a, 4b Protective bonding conductors (minimun
cross-section according to 6.2 c)
5 Earth bonding €onductor (e.g. = 16 mm? 6 External earthing conductor of the build
Cu) according to 11.3.2 LPS (e.g. = 50 mm? Cu, solid round,
according to IEC 62305-3:2010, Table 6
7 Earthing terminal 8 Protective conductor (PE)
9 Earth electrode 9a LPS earth electrode
10 Mains power distribution box with SPD 11 Home distributor (HD)
12 Interception rod 13 Protected volume by isolated LPS (see
IEC 62305-3)
S Separation distance according to
IEC 62305-3
NOTE 1 The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend

with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 1c.

Figure 12 — Example of equipotential bonded headends and antennas
in a protected volume of-the-building-LPS an external horizontally isolated ATS
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12
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LPS insulating
distance holder

o

3a H]

SPD 2 (Opt) E[VHY s 4

— 57—

LPS
of the building

-

Mains supply

0007 W//

hgs

IEC
Key
1 Mains supply Main earthing bar
3a, Bb, 3c  Equipotential bonding bars Protective bonding conductors (minimun
cross-section according to 6.2 c)
5 Earth bondjng'conductor (e.g. 2 16 mm? External earthing conductor of the buildi
Cu) according to 11.3.2 LPS (e.g. = 50 mm? Cu, solid round,
according to IEC 62305-3)
7 Earthing terminal Protective conductor (PE)
9 Earth electrode LPS earth electrode
10 Mains power distribution box with SPD Home distributor (HD)
12 Interception rod Protected volume by isolated LPS (see
IEC 62305-3)
S Separation distance according to
IEC 62305-3
NOTE 1 The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend

with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 1c.

Figure 13 — Example of equipotential bonded headends and antennas
in a protected volume of an external vertically isolated ATS
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.‘\‘\‘\‘\\ \ Responsibility of
W qualified LPS installer

LPS
of the building

6
— Mains supply
by
IEC
Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c  Equipotential b@nding bars 4, 4a, 4b Protective bonding conductors (minimun
cross-section according to 6.2 c)
6 External garthing conductor of the 8 Protective conductor (PE)
building's\PS (e.g. = 50 mm?2 Cu, solid
roundaccording to IEC 62305-3)
9 Earth electrode 10 Mains power distribution box with SPD
11 Kome distributor (HD)
S Separation distance according to
IEC 62305-3

NOTE 1 The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend
with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 3.

Figure 14 — Example of equipotential bonded antennas (not installed in a protected
volume) and headend with direct connection to building LPS
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The outer conductors of all coaxial cables coming from the antennas (see Figure 11, Figure 12,
Figure 13 and Figure 14) shall be connected to the mast via a protective bonding conductor
having a minimum cross-sectional area in accordance with 6.2 c.

To ensure the maintenance of protection of an LPS when an antenna system is installed, the
LPS-sheuld shall be inspected in accordance with IEC 62305-3:2010, Clause 7.

NOTE 2 For requirements in Japan, see C.10.2.

11.2.3 Building not equipped with an LPS

1.

Whgre the risk due to lightning is less than the tolerable risk according to 11.2.3.2, fordndivi
satellite and/or terrestrial television receiving networks or systems and extended satéllite ar
terrgstrial television distribution systems confined to one building, protection against light
is ngt mandatory unless required by local regulations (but nonetheless stronglyirecommena
As ¢xamples, cases described in 11.2.3.3 to 11.2.3.6 shall be considered*as shown in
decigion tree of Figure 10 and in Table 2.

For
performed according to IEC 62305-2.

NOTE
11.2.3.2 Tolerable risk

Identifying the maximum value of the risk which.can be tolerated in a building (the "toler

.3.1 General

cases B, C and D, the risk assessment of the building with the antenna system sha

For requirements in Germany, see C.10.1.

dual
d/or
ning
ed).

the

be

able

risk") is the responsibility of the authority havingjurisdiction. If the tolerable risk is not available

by Igcal regulations, the risk of the building is taken as indicated in IEC 62305-2:2010, Tab

loss|of human life or permanent injuries Ry = 1079,
loss|of service to the public Ry =103,
loss|of cultural heritage Ry =1074

Conjputer programmes exist_within National Standards Bodies for calculation of the toler
risk,|which can assist installers in order to evaluate the lightning risk R of the complete buil
ding the antenna-jnstallation and compare it to the tolerable risk R+. However, difficult

casgs should be calculated according to IEC 62305-2.

incly

11.2.3.3 Case A — Bonding required without LPS
If th

b buitding is not equipped with an LPS conforming to the IEC 62305 series, and

e 4:

able
ding

PS’is not mandatory by local authority regulations, or

risk assessment data are not available or not applicable,

the mast and outer conductors of the coaxial cables shall be earthed as specified in 11.3.2.
This is shown as output 2/solution 2 in Figure 10 and in Table 2. However, risk assessment is
always recommended.

An example of earthing and equipotential bonding according to solution 2 is shown in Figure 15.
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11.2.3.4 Case B — Bonding required without LPS
If the building is not equipped with an LPS conforming to the IEC 62305 series, and

e LPS is not mandatory by local authority regulations. or

e the risk of the building with antenna systems due to lightning was calculated
(according to 11.2.3.1) and is below or equal to the maximum value of risk which can be
tolerated,

protection against lightning is not required. This leads to output 1/solution 1 in Figure 10 and is
described as solution 1d in Table 2.

NOTE For requirements in Germany, see C.10.1.

An example of antenna system bonding according to solution 1d is shown in Eigure 16.|The
outer conductors of all coaxial cables coming from the antennas shall be connected to earth via
a bgnding conductor with a cross-section according to 6.2 c.

11.2.3.5 Case C — Lightning protection by risk-reducing measures

If the building is not yet equipped with an LPS conforming to the IEC 62305 series, and the risk
of the building with antenna systems due to lightning was calculated’(according to 11.2.3.1)|and
is above the maximum value of risk which can be tolerated;,it/is possible, according td the
IEC 62305 series, to apply additional measures in order to.reddce the risk.

Thege additional measures, to be specified by an LPS~ifstaller (or lightning protection expert),
are |[dependent on the causes that have produced the R > Ry condition. These additipnal

meajsures can be the provision of

. PD devices, according to IEC 62305-4;2@10,
. creening for incoming power line, overhead or underground services,

. re extinguishers.

If affer considering the provision of-one or more of these solutions the condition R < Ry cap be

obtdined, this provision shall'be applied and then an LPS is not required. This leadis to
output 1/solution 1 in Figure_10 and is described as solution 1d in Table 2.

NOTE 1 For requirements~in’Germany, see C.10.1.

NOTE 2 This may be a-more cost effective solution than a provision of an LPS.

11.2.3.6 Case D — LPS required

If after considering the placement of these provisions the condition R > Ry is still valid] the
installation of an LPS by a skilled LPS installer is required before installing the antenna system.

After the installation of the LPS the requirements of 11.2.2 apply for the antenna system.

To ensure the maintenance of protection of an LPS when an antenna system is installed, the
LPS should be inspected according to IEC 62305-3:2010, Clause 7.
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Key
1 Mains supply 2 Main earthing bar
3a, Bb Equipotentiallbonding bars 4, 4a Protective bonding conductors (see 6.2 c)
5 Earth bonding conductor (e.g. 216 mm? Cu) 6 External earthing conductor, (e.g. = 16 mm?
according-to 11.3.2 Cu, according to 11.3.2)
7 Earthing terminal 8 Protective conductor (PE)
9 Earth electrode S Separation distance according to IEC 62305-3
NOTE\W The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend
with—the protective bonding conaductor 4a can be a temporary Installaton 10 ensure saiety auring equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 2.

Figure 15 — Example of equipotential bonded headend
and earthed antennas (building without LPS)
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Mains supply 2 Main earthing bar
3b  Equipotential bonding bars 4-4a, 4b, 4cProtective bonding conductors according to
6.2c
Earth electrode
E 1 The equipotential:bonding bar 3a connecting the outer conductors of the output cables of the headend
the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
cement.
E 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contagting
heath of the‘coaxial cables or a block of double-sided F connectors.
E 3 /The bonding connection between the headend equipment and the metallic mounting bar is e|ther

brmed-via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOT

E 4 The example refers to Table 2, solution 1d.

Figure 16 — Example of bonding for antennas and headend (building without
LPS and lightning risk lower than or equal to the tolerable risk)
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11.3 Earthing and bonding of the antenna system
11.3.1 Internal protection system
11.3.1.1 General

If the risk due to lightning is greater than the tolerable risk, an internal protection system shall
be provided.

The internal protection system is complementary to the external protection system and has the
task to avoid dangerous discharges. This system is made of equipotential bonding connections
(dirgTtty or by means of overvottage discharge timiters/surge protective devices (SPD)praced

between:

e @xternal and internal metallic parts,

e e¢éxternal and internal electrical circuits.

Ovefvoltages induced in the coaxial cables of a cable network may generate sparks witH fire
risk.| By use of an internal LPS, dangerous sparking between differentcparts within a building
can pe avoided by:

e ¢quipotential bonding by connecting the sheath of the networK’cable and the body of gpur
feeders at each floor to the next equipotential bonding bar to achieve slender loops of
gquipotential bonding,

e ¢lectrical insulation (IEC 62305-3:2010, 6.1),

e geparation distances between the equipment and ¢components of the cable system, gther
g¢onductive parts of the building and electrical equipment.

Thelinternal protection systems are under the-responsibility of the LPS installer and shall
comply with the IEC 62305-3:2010, Clause 6:

11.3.1.2 Protection by additional bending conductors

To gchieve a sufficient bonding current capability, the sum of all cable shield cross-sectfions
has |to result in a value according to 6.2 c). This-eeuld can be achieved by the installatign of
additional bonding conductorsi4d as shown in Figure 17. To avoid inductive loops between the
coaxial cable to be protected-and the conductor 4d, it is recommended to lead these condugtors
pardllel and near to the Goaxial cable.

Add|tional bonding ‘conductors serve for protection against fire and sparking caused by indugtive
events due to nearest lightning discharges.

The|surge-protection of the inner conductor of a coaxial cable can be achieved by using
appfopriate equipment. The mounting instructions of the manufacturer have to be considgred
as Wellas the above mentioned installation rules.

11.3.2 Earthing conductors

tr—accordance—with-EN-50164-1 and-EN-50464-2 Terminal and wires shall be designed to
withstand lightning currents of 100 kA in accordance with IEC 62561-1:2017, Class H, and
IEC 62561-2. The earthing conductor shall be installed straight and as vertical as possible such
that it can provide the shortest, most direct path to the earth termination system (i.e. horizontal
routing shall occur preferably on ground level). A suitable earthing conductor is a wire having a
minimum cross-sectional area of not less than 16 mm2 Cu insulated or bare, or 25 mm?2
insulated Al or 50 mm?2 Fe. Only materials, which are not corrosive between each other, shall
be used.

If multi-strand conductors are used the capability for carrying lightning currents shall be ensured.
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Fine-wire conductors shall not be used as earthing conductors. They are only allowed for
conductors not carrying lightning currents.

Natural Existing components can be employed, for example in Figure 18:

o metallicinstallations Ir'\r'r\\/ir'h:sri that:

+ local regulations allow it,
+ the electrical continuity between various parts is made durable,
+ their dimensions are at least equal to those specified for standard earthjng,conductors;

NOTE 1 According to IEC 60364-5-54:2011 metallic water pipes do generally notpme€t the requirements
as protective conductor.

o the metal framework of the structure;
e the interconnected steel of the structure;
o facade elements, profiled rails and sub-constructions of metal facades, provided that:

+ their dimensions comply with the requirements for down’conductors and their thickpess
is not less than 0,5 mm,

+ their electrical continuity in a vertical directionis. assured (joints shall be made sefure
by such means as brazing, welding, crimping, sCrewing or bolting).

Theffollowing components are specifically excladed:

e protective earth and/or neutral conducters’ of the electricity supply;

e the outer conductor of any coaxial, cable.

NOTE 2 For requirements in Japan, see Clause C.11.



https://iecnorm.com/api/?name=a17a01bc74ee9ef155f76ff3994b1a12

I LES
of the building

K111
4a
1
EB—
T
K== 1—1--1—]

I
I
|
|
|
I
— ’ |

=i E=1 3 : 6
eo— ] to— ] |
[ =0 E=1 3 |
o1 | o1 |
Ca=xi| B 3 |
to— "] e— ] |
|
— 1
4ad 4ad I
10 |
|

8

23 22 .;I . el 3 J: ] 7
al
|

| // >
07 I
Key
11— Mains supply

9 FEarthelectrode 93— LPS earth-electrode

. P pE ) Mai o ith-SPD

22 ouse ea’ t. .g_ ©o dtgtg.g SO d_tape 23 E-g-te Hha ;e_d eat_ gte HREO
conductor {see IEC 62305-3) equipment



https://iecnorm.com/api/?name=a17a01bc74ee9ef155f76ff3994b1a12

IEC 60728-11:2023 RLV © IEC 2023 - 69 -

Responsibilty of
qualified LPS installer

LPS
of the building

6
Mains supply
- L L)
IEC
Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c Equipotential bonding-bars 4 Protective bonding conductors (minimum
cross-section according to 6.2 c)
6 External earthing conductor of the buildings 8 Protective conductor (PE)
LPS (e.g. £ 50'mm? Cu) (see IEC 62305-3)
Earth_efectrode 10 Mains power distribution box with SPD
S Separation distance according to
IEG-62305-3
Figure—47

in a protected volume) by additional bonding conductors (R > Ry)

11.3.3 Earth termination system

The earth termination system shall be provided by one of the following methods as shown in
Figure 18:

e connection to the building's earthing system;

e connection to:

— a minimum of two horizontal earth electrodes of at least 2,5 m length buried in an angle
larger than 60° or one earth electrode of at least 5m length, at least 0,5 m deep under
the earth's surface and not closer than 1 m to the foundation (Figure 18c), or
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— a vertical or inclined earth electrode of at least 2,5 m length or two vertical earth
electrodes of at least 1,5 m length with a spacing of 3 m, at least 0,5 m deep under the
earth's surface and not closer than 1 m to the foundation (Figure 18b).

NOTE 1 For requirements in Japan, see Clause C.12.

Figurgtlkq Conductor in building foundations

O
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Figure 18c — Minimum dimensions of steel strip
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bf. Earthing terminal
Armour / Steel construction

IEC

Figure 18d — Structural steel work

Figure 18 — Examples of earthingmechanisms-{minimum-dimensions)

The|minimum cross-sectional area of each‘earth electrode is 50 mm?2 copper or 90 mm2 ho
galvpnized or stainless steel. More details can be found in IEC 60364-5-54:2011.

Natyral components such as.intérconnected concrete reinforcing steel or other suijable

underground metal structures;ircorporated in the building's foundation and whose dimen
comply with the above-mentioned limits, can also be employed.

Othgr earth termination systems according to IEC 62305-3:2010, 5.4 and E.5.4, are
recommended.

NOTE 2 An earth'termination system can also be obtained with a conductor forming a loop external to the peri
of thg structure, grounded at least for its 80 % of length.

11.4 Overvoltage protection

-dip

ions

also

neter

Induction can infroduce high voltages at transfer points, sysiem outlets, at the headend O

the

cable network or at the input of subscriber equipment. Protection can be achieved for example
by equipotential bonding via surge suppressors. An example of an overvoltage protective device

for a single dwelling unit is shown in Figure 19.
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Key
2 Main earthing bar 6 Earthing conductor
10a House connection box 17a Coaxial overvoltage protective device
24 Protected part 25 Coaxial cable
25a] Metallic shield of the coaxial\cable connected 26 Subscriber terminal
to the antenna mast (a water-proof solution
shall be selected)
NOTE These kinds of gvervoltage protective devices could be installed also in front of terminal equipment ysed
in multi-dwelling units(
Figure 19 Example of an overvoltage protective device for single dwelling unit
12 rVIechanicaI stability

12.1 General requirements

This document deals only with the mechanical stability of outdoor antenna systems, including
satellite antennas.

All parts of the antenna system shall be so designed that they will withstand the maximum wind
forces defined below, without breakage and without any of the components being torn away.

12.2 Bending moment

For antenna systems with masts up to a maximum free length of 6 m, as shown in the example
in Figure 20, the bending moment at the fixing point shall not exceed 1 650 Nm. The wind load


https://iecnorm.com/api/?name=a17a01bc74ee9ef155f76ff3994b1a12

- 74 - IEC 60728-11:2023 RLV © IEC 2023

of the mast shall be included. The fixed part of the mast shall be at least one-sixth of the full

length.
T<} W1xa1=Mb1 %_______A__h_
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£
[S
e
S
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B(\l
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B‘l‘
Maximum bending moment 1 650 N@ < M /Nm % - }{— ry
<
0
Fixing point é
N
( <y ______________________ | S Y.
IEC
Key
a, distance of antenna number i from the fixing point of the mast
My, bendingumoment of antenna number i
My sum of bending moments of all i antennas and of the mast
W, wind load of antenna number i

Where the length is greater than 6 m or where it is anticipated that this bending moment will be exceeded or if other
fixing methods are used, the services of a qualified person who can guarantee the safety of the structure and/or
building should be employed. Local regulations can require that the stability of the specific area where the mast is
attached to the building is verified.

NOTE For requirements in Japan, see Clause C.13.

Figure 20 — Example of bending moment of an antenna mast
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12.3 Wind-pressure values

For the purpose of establishing mast loadings, the following values can be used in the absence
of specific local regulations.

e |If antenna systems are established within 20 m of ground level, the value of p (wind
pressure) shall be assumed to be 800 N/m2 (wind speed 36 m/s or approximately 130 km/h).

o If antenna systems are established higher than 20 m above ground level, the value of p
(wind pressure) shall be assumed to be 1 100 N/m?2 (wind speed 42 m/s or approximately
150 km/h).

NOTE 1 For requirements in Finland, see Clause C.14.

Thel|wind load on the antenna shall be calculated as follows:

W=cpA

where

W ip the wind load, in newtons;

¢ ip the load coefficient;

p i the wind pressure, in pascals (N/m2);
A ip the component area, in square metres.

The|coefficient ¢ to be used is 1,2.

Loadling due to snow and ice is not considered.

NOTE 2 Adverse environmental conditions or local regulations may require that a higher or lower wind-pregsure
valug be assumed, for example:

— fpr a wind speed of 45 m/s (160 km/h), the wiAd pressure shall be 1 250 N/m?;
—  fpr a wind speed of 56 m/s (200 km/h), thé,wind pressure shall be 1 900 N/mZ.

The|bending moment at the fixing point shall be calculated as follows:

Mb=W1a1+W2a2+...

whefe

My is the'bending moment, in newton metres;

Wy, Wy, ... i§/the wind load, in newtons;

aq, 4o, . ..<—is the mast length from the antenna to the fixing point, in metres.
12.4—Mast-econstruction

Where the mast is constructed from steel, the steel shall have a guaranteed extension limit and
the maximum loading shall not exceed 90 % of the extension limit (0,9 By ,) so that the mast

being overloaded does not break but only buckles.

The minimum wall thickness of the mast in the fastening area shall be 2 mm.
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12.5 Data to be published
The antenna manufacturer shall publish the following data for a wind pressure of p = 800 N/m?2:

a) the wind load of the antennas;
b) the maximum bending moment of the masts at the fixing point.

NOTE To convert the wind pressure of p = 800 N/m?2 to p = 1 100 N/m? the factor is 1,37 (derived from 1 100/800).
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Annex A
(informativenormative)

Earth loop impedance

A.1 General

The earthing and equipotential bonding of systems and equipment performs two vital roles.
Firstly, it provides a path for static and leakage currents to discharge safely and thus avoids
the puild-up of dangerous voltages between equipment and earth potential. The second role is
mor¢ critical in that it provides protection for subscribers, personnel working on, or externally
inspecting, the system or any other person in the case of a fault condition in the equipment|that
woul|d otherwise result in dangerous voltage appearing on exposed surfaces.

A.2| Earthing for fault conditions

It is|not, in general, the role of the cable network to provide safety edrthing for equipment. By
defipition, Class Il equipment cannot introduce earth faults and Class‘l equipment is protected
by itls own earthing connection: fault current should therefore not flow through a cable netyork
system. There are instances, however, when a common earth-electrode is used (for example a
streg¢t cabinet such as is shown in Figure 1) and the onus is‘on the cable system install¢r to
ensyre that adequate protection exists.

The|overriding requirement for safety earthing is that\the impedance of the fault path is small
enoligh so that sufficient current flows in the eventiofta fault to ensure that any protective dgvice,
such) as a fuse or circuit breaker, will operate before any dangerous shock can occur.

The|maximum value of loop impedance Z, 5y can be calculated from Ohm's law:

U
Z =
max [f
whefe
U is the supply voltage to the equipment operating under fault condition, and
It is the resultant fault current required to cause operation of the protective disconnegtion
device.

The|valuesof I; depends upon the type and operating characteristics of the protective dgvice
and [the required disconnection time. The latter may vary depending upon local electrical ¢ode
regulations but typically may have two values. In the United Kingdom, for instance, a valde of
0,4 s is specified for portable equipment connected via a system outlet (where the equipment
could be tightly grasped) and 5 s for fixed equipment where lighter physical contact is more
likely. Having defined the required disconnection time, the value of I; can be obtained from the

published time/current characteristic of the protective device.

The value of U is normally considered constant but care shall be taken to ensure that the
calculation takes into account any voltage reduction or ‘droop’ caused by the excessive currents
flowing under fault condition.

Note that U is often the supply voltage leading to significantly different values of Z, ,, in different
parts of the world; Z,,, will be less than half the value in a 110 V system compared with one
fed by 230 V.
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In some cases it may be impossible to achieve the necessary earth loop impedance when using
conventional fusing and a residual current device (RCD) may have to be incorporated in the
system supply.

A.3 Earthing to protect against hazardous touch voltage

Equipotential bonding is designed to avoid dangerous potential differences occurring between
exposed conducting parts of any equipment or services (e.g. water pipes) within the installation.
In addition to the equipotential bonding requirement there is also a need to ensure that the
whole bonded structure does not have a significant potential above that of the local earth. This
may|be caused by the build-up of static due to atmospheric conditions or the inherent IeaNVrage
that|can occur from Class Il powered equipment. The earth loop resistance, as shown in
Figure A.1, is therefore a vital factor in ensuring that no hazardous touch voltage exists fof the
bonded structure.

Leakage current generator

Equipotentially bonded
network

Loeal earth potential
IEC

Figure A.1 — Systematic of earth loop resistance

If a general case, as shown in Figufe A.1, is considered the touch voltage of the equipotentially
bondled network-sheuld shall bélless than 45 V. If a design value of 35 V is assumed ther) the
maxjmum value of R, the earthitoop impedance is 10 kQ for a leakage current of 3,5 mA. [This
is epsily achievable by any’ of the methods detailed in 11.3.3. Generally, values of|this
magnitude can also be‘considered to be effective against the build-up of static load due to

g that a single-'Class |l device may have a maximum-inherentteakage touch currept of
: 0 5 mA RMS for dewces covered—by—LEG—@QQéQA—aﬂd—LEG—@Q%é respect

equotentlal bondmg is mandatory For methods of measurement see IEC 60065 and
{EC-60950-1 IEC 60990.

However, in a large cable network, composed of many Class |l pieces of equipment (amplifiers,
set-top boxes, television sets and video recorders all contributing to the total leakage current)
the requirement on maximum earth loop impedance may become significantly more difficult to
meet. With 1 000 connected pieces of equipment (possibly 0,5 A total leakage), the earth loop
impedance shall be less than 70 Q. It is emphasised, that this example applies only to the
cumulative inherent leakage of Class Il devices and not to fault currents as discussed in
Clause A.2.
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A.4 Temporary safety measures

Where a system comprises Class |l equipment and is not equipotentially bonded an induced
voltage can be present on the screen of the coaxial cable (see Clause A.3). Even with an
equipotentially bonded system care shall be taken when installing and servicing the system to
ensure that bonding continuity is maintained. In general, the risks to-service skilled persons
may be minimised by the temporary use of a functional earth between the screen and the
earthing arrangement of the electrical installation.

Two levels of reaction to voltages present on exposed metalwork may be considered.

he touch hazard reaction (defined in IEC 60990:2016) occurs for leakage currents.grgater
than 0,25 mA and may induce momentary muscle reflex. Whilst not likely to cause medium
long term physiological problems, the initial loss of control is particularly important when
the-service skilled person is working in an exposed position, for example working at hejght,
ff a ladder under wet conditions, etc. The risk can be minimised by provision.of a functional
arth to lower the induced voltage on any exposed metalwork.—Servigé.'Skilled persons
orking on such an installation-sheuld shall either:

satisfy themselves of the continuity of a local mains earth, and then use that dgarth
connection to minimise any induced voltage that may be\found on the antgnna
installation by making a temporary bond, or

isolate from the mains supply all devices connected and-interconnected with the antgnna
installation such that there is no possibility of the presence of an induced voltage|and
no touch currents; or

apply a functional earth to the system as detailed below.

at which it may not be possible for an exposed-person to remove or let go contact with the
expgsed voltage hazard. The maximum touch€urrent below the safe let-go threshold current is
takejn as 3,5 mA RMS as defined inHEC60950-1 IEC 60479-1. For simple installations where
ipotential bonding is not present, theshumber of interconnected items of Class Il equipment

~

shoytd shall be limited so that the aggregate leakage current does not exceed 3,5 mA RM$§.

The|touch current hazard (safe let-go threshold cutrent) defined in IEC 60990:2016 is thejevel

Notg that the leakage current valges given in IEC 60990:2016 and IEC 60479-1 are defineg for
pergons. It is assumed that thése figures are also applicable to animals.

For |nstallation and servicing of installations the-service skilled person-sheuld shall either:
e functionally earth/the distribution amplifier and / or each of the coaxial cables at a ceptral
Ipcation, or

o functionally*earth one of the coaxial cables at a convenient location providing that thefe is
3 low_impedance path from the cable chosen to all other cables in the installation, or

o ¢nsure that any temporary bonding arrangements (for instance those shown in Figure 11 to

F'igllrn 168 and nvplainnr’l N-NOTE 1 of these l:ignrnc) are prncnnf and-in-use.

A functional earth may be connected to the earth of an electrical supply radial (including a
lighting circuit), a ring final circuit or directly from a building main earth terminal. In any case,
for robustness, the minimum cross-sectional area of this temporary conductor-sheuld shall be
not less than 1,5 mm?2 but preferably 2,5 mm2 and should be sheathed.

Where part of the functional earth path relies on the connector of a coaxial cable that connector
should be terminated in a permanent and robust manner.

Before starting the installation, installers should satisfy themselves of the continuity of a local
mains earth.
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Annex B
(informative)

Use of shield wires to protect installations with coaxial cables

B.1 General

Cabinets containing amplifiers and/or other coaxial equipment are often widely spread in the
terrain. In areas with high specific earth resistance between such installations, special

protFl—h_n'Fl_m_l_fh—b_l'l_t—l_l_ﬁl_Wlﬁ_c INg measures shall be taken due 1o the possIbility of exposure to lightning. shield w
stee] tubes, etc. shall be considered for the protection of coaxial cables.

This| will protect coaxial cables against both direct lightning strokes and disruptive_discha
from nearby underground installations, metallic structures, tree roots, etc.

B.2| Soil quality determines shield-wiring necessity

Shigld wires should be used when the specific electrical resistance)p of the soil in which
cables are buried in is as specified (see also Table B.1):

<100 Om
100 Qm to 1 000 Om

1000 Om to 3 000 Om

"V D™D
1]

>3 000 Om

No shield wire is necessary
One shield wire is necessary
Either cables with wiresarmouring or two shield wires are necessary

Cables laid in iron ‘pipes are necessary

Shigld wires are laid out parallel to, about,30 cm above or possibly alongside the cable.

Table B.1 — Conductivity of different types of soil

res,

rges

the

Type of soil and water Typical Limit of
specific resistance values specific resistance valug
Qm Qm

Sealwater 2 0,1 to 10
Clayf 40 8 to 70
Subsoil water 50 10 to 150
Mixtpre of clay and sand 100 4 to 300
Shale, sandstone, etc. 120 10 to 1 000
Moigt.Clay soil, turf 150 5 to 250
Fresh water 250 100 to 400
Sand 2 000 200 to 3 000
Moraine gravel 3 000 40 to 10 000
Granite 25000 10 000 to 50 000
Ice/frozen soil 100 000 10 000 to 10°

B.3 Protective measures against direct lightning strikes on underground

cables

Shield wires generally consist of galvanised steel wire with a diameter of 8 mm. Other materials
or diameters are also possible, for example in the area of corrosion protection.
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Lightning protected cable is generally a telecom cable with a semi-conductive plastic sheath in
combination with a metal screen.

Steel tubes generally consist of galvanised steel. It should be assumed that interruptions at
cable collars are kept as short as possible. The interruption should be bridged by either a closed
metal jacket or at least three shield wires by a cage arrangement, each with an offset of 120°
to the others.

Lightning protection cable ducts are generally armoured concrete ducts, or electric conductive

met

The

protection, Ky = 1 signifies no protection.

allic ducts.

values in Table B.2 give an overview over a typical protection level based on each tyq

Table B.2 — Protection factors (Kp) of protection measures
against direct lightning strokes for buried cables

e of

Protection means K
One|shield wire 0,6
Twolshield wires 0,4
Lighfning protection duct 0,1
Lighgning protective cable 0,02
Stedl tube 0,01

If a

whe
711
12

722

”
K. = 22

P 2
1% 122
re (see Figure B. 1)
is the mean radius of the sheath,

is the distance between their axes,

is the\radius of the shield wire.

more accurate level of protection is desired or required, the level of protection cap be
calcllated by the following formula:


https://iecnorm.com/api/?name=a17a01bc74ee9ef155f76ff3994b1a12

The

whe
12

711

- 82— IEC 60728-11:2023 RLV © IEC 2023

Air

Earth Ty Shield wire

42

r @Cable sheath

11
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Figure B.1 — Principle of single shield wire

formula for the protection factor using two shield wires is the following:

rl
rl
Kp=—'§2 o >(2><r11><h
[ 12

r'11xr'n

0,5 '
) =y

re (see Figure B.2)
is the distance between the axis of the cable and ong of the shield wires,

is the mean radius of the sheath,

r'yq = (2 x5 x 1),

}"’22 = (2 X 7”22 X h’ X ph x b,)0’25,

is the radius of the shield wire;

is the buried depth of the-Cable,
is the buried depth ofithe shield wire,
is the distance between the shield wires,

is the distance‘between one shield wire and the image of the other one with respe
the air-soil interface.

Air b’ h'
7777
Earth b h
5 Shield wire

ct to

Shield wire

Cable sheath

IEC

Figure B.2 — Principle of two shield wires
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Annex C
(informative)

Differences in some countries

C.1  Subclause 6.1

C.1.1  France

Conymomearttingis ot permittedduetoetectricateartttimgconditions:
C.1.g Japan

Thelequipotential bonding method is not used in Japan.

C.2| Subclause 6.2

c.2.

Gal

C.2.

Theffollowing parts of the document are not applicable due to Special National Conditions

C.2.

Ear

g France

Vanic isolation should withstand a voltage of 1 kV RMS during 1 min.

] Norway

fFor new and rebuilt coaxial electronic communication networks the outer conductor o
g¢oaxial cable leading into a building shall be*galvanically isolated from the outer condu
¢f the coaxial cable inside the building.

kExamples of installations inside buildings described in 6.2 g, 6.2, 6.2 1 and show
Figure 2, Figure 4, Figure 5 and\\Figure 7 shall be equipped with a galvanic iso
geparating local earth from the eable network distribution lines.

Galvanic isolators shall withstand the following requirements:

+ Applying a 50 Hz ACG/voltage of 300 V RMS between the input and the output of the g
conductor of the galvanic isolator for a period of not less than 20 min, the leakage cu
shall not exceed-8 mA RMS. Applying a continued DC voltage of 2 120 V betweer
input and the'output of the outer conductor of the galvanic isolator for a period of
less than 1 min, the leakage current shall not exceed 0,7 mA.

3 Japan and Poland

thing to gas networks as shown in Figure 4 and in Figure 5 is not permitted.

C.3 Subclause 6.3 — Norway

C.3

| Justification

the
ctor

n in
ator

uter
rent
the
not

+ It shallmnot'be possible to touch metallic parts of the galvanic isolator when connecfed.

In most parts of Norway, the AC mains power is built as an IT- or TT-network with a line-to-line
voltage of 230 V (see Figure C.1).

These types of networks have no N-conductor, and the AC mains power is supplied to the
equipment from two of the three line conductors (}FEC-60950-1:2005 |[EC 62368-1:2018, Annex

V).
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NE N

3

EC

2 2
4 4

Key

1 JAC power distribution, IT system, line-to-line 2 Voltage limiter

voltage 230 V
3 |Equipotential bonding bar 4  Earth electrode
Figure C.1 — IT power distribution system-in Norway
For g cable network covering an area with this type of power supply networks, special initiative

shodld be taken to ensure that safety in the cable\hetwork is maintained. The follo

equi

C.3.
C.3.

Any

20 np from the nearest earth electrode in a high-power transformer station (high to mains vol
(se€| Figure C.2 and ITU-T Recommendation K.8 or EN 50174-3).

If th
elec
ass
in th

Befd
ther

The

[potential bonding arrangements described will provide necessary safety in such a netw

] Equipotential bonding mechanism for cable networks
R.1 Installations in the vicinity of transformer stations

earth electrode in a cable network-shall preferably be located at a minimum distand

wving
ork.

e of
tage)

frically isolated fromyocal earth by mounting the equipment within a non-metallic enclo
hown in Figure C.3:\Mains powered equipment with local power feeding should not be
is case.

re any work-'on the installation is started, measurements shall be carried out to reve
b are any hazardous voltages between local earth and the earth for the cable network.

b above-mentioned distance is less than 20 m, all equipment in the cable network sha{ be

ure,
sed

al if

fof

safety sign "Warning about hazardous electrical voltage"—according—to—sigh—6-

1S0O-3864-1:2011 ISO 7010-W012:2011-05 shall be attached to the non-metallic

encl

C.3.

osure.

2.2 Cabinets for cable networks located near cabinets/installations for mains

Cabinets for cable networks placed together with cabinets for mains power distributions should
preferably be placed at a minimum 2 m apart. If the distance is closer than 2 m, a common earth
electrode between the cabinets shall be used. Examples of such installations are shown in

Figu

re C.4, Figure C.5, Figure C.6 and Figure C.7.

Figure C.2 shows an example of installations located farther than 20 m away from a
transforming station.
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6
/ \
5 r------ 1
5 N I
\ | 0olfF] 4
| e D e |
| |
[ ] 3
/% Z
1
>20 m minimum distance C 1
N 1, IEC
Key
1 Earth electrode 2 Non-metallic enclosure
3 [Equipotential bonding bar 4 Mains supplied equipment
5 Transforming station 6 High-voltage’pewer transmission system

Figure C.2 — Example of installations located farther than 20 m
away from a transforming station
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Figure C.3 shows an example of installations located closer than 20 m from a transforming
station.

6
5
X XXX) ‘
1 Less than 20 m
minimum distance
=P
IEC
Key
1 [arth electrode 2 Non-metallic enclosure
3 [Equipotential bonding bar 4 Remotely supplied equipment
5 Transforming station 6.\High-voltage power transmission system

Figure C.3 — Example of installations located closer than 20 m
from a-transforming station
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Figure C.4 shows an example of cabinets for cable network with locally fed equipment and
mains placed less than 2 m apart.

—————————————————— a e |
: I I L1 L2 I
| | |
2——|—'| | ST L3 |
| | |
| =, . .
| |
|
| l> : Distance between : :
| | | points of contact | L |
i : L<Zm | [E8) I
- | |
I A Y | | [
- L _ ] I ‘ |
| |
3 | 3 |
[ o m | | 77
I _
1 IEC
Key
1 Common earth electrode 2 Non<metallic enclosure
3 [quipotential bonding bar 4 Mains supplied equipment

5 IMetallic enclosure

Figure C.4 — Example of cabinets for cable network with locally
fed equipment andcmains placed less than 2 m apart
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Figure C.5 shows an example of cabinets for cable network with remotely fed equipment and
mains placed less than 2 m apart.

Distance between
points of contact
L<2m

- |

(=

i!.\
.E

Key

Common earth electrode
Fquipotential bonding bar

Metallic enclosure

o

1

2. Non-metallic enclosure

4" Remotely supplied equipment

Figure C.5 — Example of cabinets for cable network with remotely fed equipment

and mains placed less than 2 m apart

7

IEC
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Figure C.6 shows an example of cabinets for cable network with locally fed equipment and
mains placed more than 2 m apart.

/ \ /
—————————————————— a ——_—_———————————— — ——
l | [

|
| =] 4 : |
\ | |Distance between |
[ — E\> | | points of contact | |
\ - ] L>2m |
[ I ™
| | *
| [
I Y Y | \
[ I [
[
[
[

M| =7 | et

Key
1 [Earth electrode 2.. Non-metallic enclosure
3 [Equipotential bonding bar 4) Mains supplied equipment

5 IMetallic enclosure

Figure C.6 — Example of cabinets for cable network with locally
fed equipmentcand mains placed more than 2 m apart



https://iecnorm.com/api/?name=a17a01bc74ee9ef155f76ff3994b1a12

- 90 - IEC 60728-11:2023 RLV © IEC 2023

Figure C.7 shows an example of cabinets for cable network with remotely fed equipment and
mains placed more than 2 m apart.

Distance between

L>2m

|
|
|
|
|
I .
D | | points of contact
|
|
|
|
|
|

>
o
L=

Key

C.3

Whse
be p

Farth electrode 2.. Non-metallic enclosure
Fquipotential bonding bar 4’ Remotely supplied equipment

Metallic enclosure

Figure C.7 — Example oficabinets for cable network with remotely
fed equipmentcand mains placed more than 2 m apart

B Use of galvanic isolation in a cable network with remote power feeding

n using galvanic isolation in cable networks with remote power feeding, the amplifier
laced in front of the*galvanic isolator as shown in Figure C.8.

7,

IEC

shall
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| ' 1
5 |1 I 6
_| 'm T
| |
[
r L
4
IEC
Key
1 (@alvanic isolator 2 Non-metallic enclesure
3 Yoltage dependent protection device 4 Common earth“electrode
5 Regional or local broadband cable network 6 House internal cable-TV network

Figure C.8 — Example of an installation/placing the amplifier in front
of the galvanic isolator

A vdltage dependent protective device is recommended in order to protect the galvanic iso|ator
from transient voltages.

The|amplifier shall be electrically isolated from the local electrical earth. In case the amplifier
is mounted close to either local electrical earth or installations connected to local electrical
earth, the amplifier shall be placed in such a way that it is not possible to physically touch poth
the amplifier and the installation without having to remove a cover or other safety arrangeme¢nts.
The|covers and amplifiers shall be labelled with the safety sign given under C.3.2.1. The coyers
used shall be designed-in such a way that they can only be removed using a key or a spé¢cial
tool,

C.3. Use of voltage dependent protective device in a cable network

Network, property and health shall be protected against failure in isolation between
infrgstructures with different levels of voltage and other unwanted high voltages caused by|any
kind|of<high voltage distribution networks or atmospheric discharges.

Depending on the voltages time span, all voltages with local earth as a reference shall be limited
according to following values:

0 ms to 200 ms 1030V
201 ms to 350 ms 780 V
351 ms to 500 ms 650 V
501 ms to 1 000 ms 430 V
1 001 ms to 2 000 ms 300V
2 001 ms to 3 000 ms 250 V
3 001 ms to 5 000 ms 200V

5001 ms to 10 000 ms 150 V
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More than 10 000 ms 60 V

In Norway, network installations with no mains supplied equipment are usually installed isolated
from local earth due to difficult ground conditions. When calculations show that the voltage level
will rise above 650 V, measures shall be taken to reduce the voltage level. This can be done
by connecting a voltage dependent device between the network installation and local earth. The
voltage dependent device shall not connect the installations to local earth in case of a short
circuit in mains power.

This implies a safe threshold voltage of 420 V.

Exa‘nples of protections using a voltage depending device are shown in Figure 3 and Figukel C.9.

%

\Nh
_

m
o

Key

1 Amplifier"/ passive equipment 2 Equipotential bonding conductor
3 Yoltage dependent protection device 4 Common earth electrode

5 Pylon

Figure C.9 — Example of protection using a voltage depending
device on network installations on poles

C.4 Subclause 8.1.1 — Japan

Remote power feeding voltage shall not exceed 90 V AC, RMS and the line-powering current
shall not exceed 15 A.
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C.5 Subclause 9.1 - France

The French regulation (arrété interministériel, 2 Avril 1991) specifies, among many other
parameters, the minimum distance between electric supply wires (isolated and non-isolated,
low-voltage and high-voltage) and any other installation (for example, buildings, antennas,
telecommunication lines, etc.). The main clauses of this regulation, which concern the cable
networks, are Clauses 12, 25, 26, 33, 33bis, 38, 49, 51, 52 and 63. Clause 9 of this document
specifies distances of 10 mm (indoors) and 20 mm (outdoors), and this is not sufficient to cover
overhead cables. As an example, the minimum distance between an overhead
telecommunication line and an overhead low-voltage (up to 1 kV) electricity supply line should
be 1._m (Clause 33). This distance may be reduced under specific conditions (Clauses 51, 52
and|63). This regulation specifies also the minimum distance from high-voltage lines\ [This
distance varies from 1 m to 4 m depending on the voltage, on the insulation of the cable and on
the location (built-up area or not) (Clauses 33 and 63).

C.6| Subclause 9.2 — Japan

For pntennas in proximity of voltages up to 7 000 V, the following appliés)in Japan:

Low voltage: <600 V AC or <750 V DC;
Cable: 230 cm distance;
Isolated wire: 260 cm distance.
High voltage: >600 V AC or >750 V DC;
Cable: 240 cm distance;
Isolated wire: =80 cm distance.

C.7| Subclause 10.1

c.7/ Sweden

In Sweden, there is a common agreement to use fully isolated system outlets according to
10.2.2 or a galvanic isolation in‘the transfer point in Cable Television Networks.

C.7p UK

In the UK, the use of fully isolated system outlets is obligatory-underthe-terms—of-the-cpble
opetating-ticence exgept where back-powering to a network or to outdoor equipment such as
pregmplifiers, loWw-noise converters, polarizers, transmitters in antenna installationg is
necgssary, théa<fequirements of 8.2 apply.

C.8| /Subclause 10.2 — Japan

The resistance to the equipotential point is not applied, because the bonding method is not
used in Japan. Japanese regulations specify the application of the safety terminal. The safety
terminal withstands a continuous AC test voltage of 1 000 V for a period of not less than 1 min
and maintains an insulation resistance of not less than 1,0 MQ. An example of an installation
of a safety terminal at the junction point between the indoor cabling and the feeder cable of the
distribution system is shown in Figure C.10.

C.9 Subclause 11.1 — Japan

A lightning protection system is applied in Japan for protection against atmospheric
overvoltages and for the elimination of potential differences. In Japan, installation of a lightning
protection system is necessary in the case where the topmost height of the construction
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exceeds 20 m, except in those cases where the construction is inside the safety zone of another
lightning protection system. An example is shown in Figure C.11.

C.10 Subclause 11.2

C.10.1 Germany

In Jermany, a lightning risk analysis cannot be applied to justify an exception frem, “garth
bondling in accordance with 11.2.

C.10.2 Japan

A prptective bonding conductor is not used, because the bonding method is . not used in Japan.

7 7

IEC

Key
1 $afety terminal 2 Feeder cable
3 Protective/device 4 Earthing conductor

Figure C.10 — Example of the installation of a safety terminal in Japan
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Figure C.11a — Mast Figure C.11b - Building

Key

1 $afety zone 2 Lightning rod
3 Mast

Figure C.11 — Examples of installation of a lightning protection system in Japan

C.11 Subclause-91.3.2 — Japan

In Japan the"earthing conductors have the following requirements:

a) ¢ondugtors for a lightning rod:=30 = 35 mm2 Cu;

b) faran earthing resistance of < 10 O _the diameter has to be at least 2 6 mm Cu;

c) for an earthing resistance of < 100 Q, indoors, the diameter has to be at least 1,6 mm Cu
or the cross-sectional area has to be at least 2 mm2 Cu;

d) for an earthing resistance of < 100 Q, outdoors, the diameter has to be at least 2,6 mm Cu
or the cross-sectional area has to be at least 5,5 mm?2 Cu.

C.12 Subclause 11.3.3 — Japan

An earth termination system is not used in Japan. Only a lightning protection system is applied
(see Figure C.11).
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C.13 Subclause 12.2 — Japan

The bending moment of a mast up to 6 m is not applied in Japan. In Japan, the mast shall not
be destroyed by the following wind pressures:

a) for an antenna height 2 < 16 m, the wind pressure is 60\/2, in kg per m2;

b) for an antenna height # =2 16 m, the wind pressure is 120%, in kg per m2.

C.14 Subclause 12.3 - Finland

Thel|required wind pressure value is 700 N/m2 for buildings up to 30 m.
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizationncomp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promote’ interna
-operation on all questions concerning standardization in the electrical and electronic fieldsy To this en
addition to other activities, IEC publishes International Standards, Technical Specifications| I'echnical Re
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC "Rublication(s)”).

eparation is entrusted to technical committees; any IEC National Committee interested\in the subject deal
ay participate in this preparatory work. International, governmental and non-governmental organizations lig
th the IEC also participate in this preparation. IEC collaborates closely with the'International Organizatiq
andardization (ISO) in accordance with conditions determined by agreementcbetween the two organizatig

he formal decisions or agreements of IEC on technical matters express, as ‘nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ,conimittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made 'to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
bnsparently to the maximum extent possible in their national and regional publications. Any divergence bet]
hy IEC Publication and the corresponding national gr regional publication shall be clearly indicated in the |

C itself does not provide any attestation of cenformity. Independent certification bodies provide confg
Esessment services and, in some areas, aceess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they have thelatest edition of this publication.

p liability shall attach to IEC or its directors, employees, servants or agents including individual expert
embers of its technical committees.and IEC National Committees for any personal injury, property dama
her damage of any nature ,whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the'\publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn to the\Normative references cited in this publication. Use of the referenced publicatid
dispensable for the-correct application of this publication.

tention is drawnito.the possibility that some of the elements of this IEC Publication may be the subject of p
phts. IEC shall'not be held responsible for identifying any or all such patent rights.

d signals and interactive services, of IEC technical committee 100: Audio, video

multrmedia systems and equipment. It is an International Standard.
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60728294 has been prepared by technical area 5: Cable networks for television signals,

and

This fifth edition cancels and replaces the fourth edition published in 2016. This edition
constitutes a technical revision.

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

editi

on.

a) Replacement of references to IEC 60065 and IEC 60950-1 with references to IEC 62368-1.
b) Addition of subclauses 4.4 to 4.6.

c) Revised definition of class | equipment, class Il equipment, main earthing terminal, see
3.1.6, 3.1.8 and 3.1.31.

d) Addition of definitions for harm, hazard, ordinary person, instructed person, skilled person,
see 3.1.22, 3.1.23, 3.1.39, 3.1.40 and 3.1.41.
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e) Additional requirement to provide details on the equipment installed, see 4.1.

f) Additional mechanical, design and construction requirements, see 4.2.2.

g) Changes to the accessible part requirements, see 4.2.3.

h) The current carrying capacity and dielectric strength of components is now obligatory, see
8.1.3.

i) The assessment of the risk of lightning strike is now obligatory, see Figure 10.

j) Extension of remote feeding voltage on subscriber feeder, see Table 1.

The

text of this standard is based on the following documents:

Draft Report on voting

100/3866/FDIS 100/3882/RVD

Fulllinformation on the voting for the approval of this standard can be found in the repoft on
voting indicated in the above table.
Thel|language used for the development of this International Standard is’ English.
This| document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accqrdance with ISO/IEC Directives, Part 1 and ISO/IEC Direttives, IEC Supplement, availgble
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC| are
desgribed in greater detail at www.iec.ch/standardsdev/publications.
Thellist of all the parts of the IEC 60728 series, under the general title Cable networks for
television signals, sound signals and interactive services, can be found on the IEC websitg.
The|committee has decided that the contents of this document will remain unchanged unti| the
stabjlity date indicated on the IEC website under webstore.iec.ch in the data related tg the
spegific document. At this date, the doéument will be
e rneconfirmed,
e withdrawn,
e replaced by a revised edition, or
e amended.

IMRORTANT - The 'colour inside' logo on the cover page of this publication indicates that it

co

co:Ftains colours which are considered to be useful for the correct understanding of

tents/ Users should therefore print this document using a colour printer.

its



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

Standards and other deliverables of the IEC 60728 series deal with cable networks including
equipment and associated methods of measurement for headend reception, processing and
distribution of television and sound signals and for processing, interfacing and transmitting all
kinds of data signals for interactive services using all applicable transmission media. These
signals are typically transmitted in networks by frequency-multiplexing techniques.

This

includes for instance:

Aol kLl +
U U UAVT

and
and

The
to th
pren

The
wire

The
etc.

- o~ | =Y P |
gorrararraT CTTCTVWUTINS,

xtended satellite and terrestrial television distribution networks and systems,

individual satellite and terrestrial television receiving systems,

all kinds of equipment, systems and installations used in such cable netwerks, distriby
receiving systems.

extent of this standardization work is from the antennas and/or special signal source in
e headend or other interface points to the network up to the terminal input of the custg
nNises equipment.

standardization work will consider coexistence with usgtrs‘of the RF spectrum in wired
ess transmission systems.

standardization of any user terminals (i.e. tuners)receivers, decoders, multimedia termi
as well as of any coaxial, balanced and optical.cables and accessories thereof is exclu

tion

puts
mer

and

nals,
ded.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 11: Safety

Scope

tional requirements may be applied, for example, referring to:

ghtning systems.

document is intended to provide requirements <Specifically for the safety of the sys

is not intended to define a standard for the protection of the equipment used in the sys

Normative references

following documents are referred-to in the text in such a way that some or all of their cor
titutes requirements of this de¢ument. For dated references, only the edition cited app
undated references, the slatest edition of the referenced document (including
ndments) applies.

60364-1:2005, Low=zvoltage electrical installations — Part 1: Fundamental princif
ssment of general\characteristics, definitions

60364-4-4452007, Low-voltage electrical installations — Part 4-44: Protection for safe
pction against voltage disturbances and electromagnetic disturbances
60364-4-44:2007/AMD1:2015
60364~4-44:2007/AMD2:2018

and

[pment. As far as applicable, it is also valid for mobile and temporarily installed systemg, for
example, caravans.

tem,

onnel working on it, subscribers and subscriber‘equipment. It deals only with safety asplects

tem.

tent
lies.
any

les,

ty —

IEC

B60364-5-52:2009, Low-voltage electrical installations — Part 5-52:. Selection and erection
of electrical equipment — Wiring systems

IEC 60364-5-54:2011, Low-voltage electrical installations — Part 5-54: Selection and erection
of electrical equipment — Earthing arrangements and protective conductors

IEC

IEC
IEC
IEC

60364-5-54:2011/AMD1:2021

60529:1989, Degrees of protection provided by enclosures (IP Code)
60529:1989/AMD1:1999
60529:1989/AMD2:2013

IEC 60990:2016, Methods of measurement of touch current and protective conductor current
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62305-2:2010, Protection against lightning — Part 2: Risk management

IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to structures and life
hazard

IEC 62368-1:2018, Audio/video, information and communication technology equipment — Part 1:
Safety requirements

IEC 62561-1:2017, Lightning protection system components (LPSC) — Part 1: Requirements for
connection components

IEC
con(

ISO

ISO
builg
ISO

EN 4
cons

3

3.1

For

ISO
addi

62561-2, Lightning protection system components (LPSC) — Part 2: Requirements
Juctors and earth electrodes

7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

IEC 30129:2015, Information technology — Telecommunications _bohding networks
ings and other structures
IEC 30129:2015/AMD1:2019

0575:2014, Power, control and communication cables — Cables for general applicatio
truction works subject to reaction to fire requirements

Terms, definitions, symbols and abbreviated terms

Terms and definitions

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

and IEC maintain terminological.databases for use in standardization at the follo
esses:

e |EC Electropedia: availableat-http://www.electropedia.org/

3.1.

SO Online browsing platform: available at http://www.iso.org/obp.

air-termination system

part
wire

[SO

of an external"PS using metallic elements such as rods, mesh conductors or cate
5 intendedAo-intercept lightning flashes

PURCE+1EC 62305-3:2010, 3.6]

3.1.

for

for

1S in

ving

hary

p

amplifier
device to compensate for attenuation

3.1.3
attenuation
ratio of the input power to the output power

Note

1 to entry: The ratio is expressed in decibels.
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3.1.4

cable networks
television signals, sound signals and interactive services, regional and local broadband cable
networks, extended satellite and terrestrial television distribution networks or systems and
individual satellite and terrestrial television receiving systems

Note

1 to entry: These networks and systems can be used in downstream and upstream directions.

3.1.5
CATV network
regional and local broadband cable networks designed to provide sound and television signals

Note

conf
of th

Note
cond

Note

Note

3.1.

1 to entry: Originally defined as Community Antenna Television network.

ipment in which protection against electric shock does not rely on basic‘insulation only

includes a supplementary safeguard in such a way that means, are provided for,
ection of accessible conductive parts to the protective earthing conductor in the fixed w|
e installation

1 to entry: For equipment intended for use with a flexible cord or cable,) this provision includes a protg
ictor as part of the flexible cord or cable.

2 to entry: Class | equipment can be provided with class |l construction.
3 to entry: This entry is based on IEC 62368-1:2018, 3.3-15.1.

y

class Il construction

part
insu

Note

of an equipment for which protection against electric shock relies upon do
ation or reinforced insulation

1 to entry: This entry is based on IEC 62368-1:2018, 3.3.15.2.

3.1.
cla

equi
inw
or rq

Note

s Il equipment
ment in which protection against electric shock does not rely on basic insulation only

liance upon instatlation conditions

1 to entry: This\entry is based on IEC 62368-1:2018, 3.3.15.3.

3.1.

earthing arrangement
all eJectrical means involved in the earthing of a system, installation or equipment

but
the
ring

ctive

uble

but

nich a supplementary safeguard is provided, there being no provision for protective earthing

Note

1 to entry: Electric connection and devices used for earthing are examples of electrical means.

[SOURCE: IEC 60050-195:2021, 195-02-20, modified — The preferred term "groun
arrangement (US)" has been deleted.]

3.1.10
earthing conductor
conductor forming a conductive path between a conductive part and an earth electrode

EXAMPLE A conductor connected between a main earthing terminal or busbar and an earth electrode.

[SOURCE: IEC 60050-195:2021, 195-02-03, modified — The preferred term "groun
conductor (US)" has been deleted.]

ding

ding
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3.1.11

earth electrode

conductive part that is in electric contact with local earth, directly or through an intermediate
conductive medium

[SOURCE: IEC 60050-195:2021, 195-02-01, modified — The preferred term "grounding
electrode (US)" has been deleted.]

3.1.12
earthing terminal

terminalprovided—on—eguinment-and-intendedfor the electric—connection—with-the garthin
1 A D o g

arrahgement

[SOURCE: IEC 60050-195:2021, 195-02-31, modified — The preferred term "grounding terminal
(US]" has been deleted.]

3.1.13
elegtric shock
phygiological effect resulting from an electric current passing through a iluman or livestock

[SOURCE: IEC 60050-195:2021, 195-01-04, modified — The specific use <protection against
electric shock> has been deleted.]

3.1.14
equipotential bonding
set of electric connections intended to achieve equipotentiality between conductive parts

[SOURCE: IEC 60050-195:2021, 195-01-10]

3.1.15

equipotential bonding bar
bushar which is part of an equipotential bonding system and enables the electric connectign of
a number of conductors for equipotential bonding purposes

[SOURCE: IEC 60050-826:2022, 826-13-35]

3.1.16
protective bonding conductor
protective conducétor provided for protective-equipotential-bonding

[SOURCE:EC 60050-195:2021, 195-02-10.]

3.1.17
exposed-conductivepart
conductive part of equipment that can be touched and that is not live under normal conditions,
but that can become live when basic insulation fails

[SOURCE: IEC 60050-195:2021, 195-06-10]
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3.1.18

extended terrestrial television distribution network or system

distribution network or system designed to provide sound and television signals received by
terrestrial receiving antenna to households in one or more buildings

Note 1 to entry: This kind of network or system can possibly be combined with a satellite antenna for the additional
reception of TV and/or radio signals via satellite networks.

Note 2 to entry: This kind of network or system can also carry other signals for special transmission systems (e.g.
MoCA or Wi-Fi) in the return path direction.

3.1.19

extraneous conductive part
conductive part not forming part of the electrical installation and that is likely to intreduce an
electric potential, generally the electric potential of a local earth

[SOURCE: IEC 60050-195:2021, 195-06-11]

3.1.20
feeder
trangmission path forming part of a cable network

Note |1 to entry: Such a path may consist of a metallic cable, optical fibre, waveguide or any combination of them.

Note |2 to entry: By extension, the term is also applied to paths contairling*one or more radio links.

3.1.21
galvanic isolator
devipe providing electrical isolation below a certain_frequency range

3.1.22
harm
physgical injury or damage to persons, property, and domestic animals

Note |1 to entry: Physical injury or damageé 1o persons also includes health aspects.

Note |2 to entry: This entry is based 0n*ISO/IEC Guide 51:2014, 3.1.

3.1.23
hazard
potential source of harm

Note|1 to entry: The\term hazard can be qualified in order to define its origin (e.g. electrical hazard, mechgnical
hazafd) or the ndture of the potential harm (e.g. electric shock hazard, cutting hazard, toxic hazard, fire hazard).

Note |2 to entry® This entry is based on ISO/IEC Guide 51:2014, 3.2.

3.1.24

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

[SOURCE: IEC 60065:2014, 2.6.10, modified — The term "hazardous live" has been replaced
by "hazardous voltage".]

3.1.25

headend

equipment connected between receiving antennas or other signal sources and the remainder
of the cable network, to process the signals to be distributed
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3.1.26

home distributor

HD

physical distribution point within a home where cables terminate

Note 1 to entry: This note applies to the French language only.

3.1.27

individual terrestrial television receiving system

system designed to provide sound and television signals received via terrestrial broadcast
networks to an individual household

Note|1 to entry: This kind of system can also carry other signals for special transmission systems (e.g. MoCA or
Wi-Fil) in the return path direction.

3.1.28

let-go threshold current
valug of the maximum electric current through the human body at which that hUman being|can
rele@se himself or herself

[SOURCE: IEC 60050-195:2021, 195-03-09.]

3.1.29

lightning protection system
LPS
complete system used to reduce physical damage due %o lightning flashes to a structure

Note |1 to entry: It consists of both external and internal lightning protection systems.

[SOURCE: IEC 62305-3:2010, 3.1]

3.1.30

local broadband cable network
network designed to provide sound and television signals as well as signals for interacgtive
servjces to a local area (e.g. one town or one village)

3.1.31

maip earthing terminal
main earthing bar
termjinal or busbar that is part of the earthing arrangement of an installation and enabling the
elec}ric connection of a number of conductors used for earthing or bonding purposes

[SOURCE:.JEC'60050-195:2021, 195-02-33, modified — The preferred terms "main grounding
terminal (US)" and "main grounding busbar (US)" have been deleted and, in the term, "bugbar"
has peén-abbreviated to "bar".]

3.1.32

MATYV network

extended terrestrial television distribution networks or systems designed to provide sound and
television signals received by terrestrial receiving antenna to households in one or more
buildings

Note 1 to entry: Originally defined as master antenna television network.

Note 2 to entry: This kind of network or system can possibly be combined with a satellite antenna for the additional
reception of TV and/or radio signals via satellite networks.

Note 3 to entry: This kind of network or system can also carry other signals for special transmission systems (e.g.
MoCA or Wi-Fi) in the return path direction.
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3.1.33

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

[SOURCE: IEC 62305-3:2010, 3.18]

3.1.34
multiple-stranded conductor

stra

ded conductor consistina of 2 numher of arcuns of wires assembled together in o
o g g g

or

mor
[SO

3.1.

b helical layers, the wires in each group being either bunched or stranded
JRCE: IEC 60050-461:2008, 461-01-10]

85

natyral component of LPS

cong
addi

Note

tion to the LPS or in some cases could provide the function of one‘ormore parts of the

1 to entry: Examples of the use of this term include:

. rlatural air-termination;

e rlatural down-conductor;

e rlatural earthing electrode.

[SO

3.1.

JRCE: IEC 62305-3:2010, 3.15]

86

network interface unit

NIU

intefface between the cable network andd the network inside an apartment

Note

isolafion.

Note

3.1.
neu
cong

2 to entry: This note applies_to the French language only.

B7
ral conductor,

distrjibution of elec¢tric energy

[SO

3.1.

JRCE:1EC 60050-195:2021, 195-02-06.]

8

uctive component installed not specifically for lightning protectiomwhich can be usg

1 to entry: The network interface“unit can contain an overvoltage protective element and/or a gal

uctor electrically connected to the neutral point and capable of contributing to

din
LPS

Vanic

the

PEN conductor
conductor combining the functions of both a protective earthing conductor and a neutral
conductor

[SOURCE: IEC 60050-195:2021, 195-02-12.]
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3.1.39
ordinary person
person other than an electrically instructed person and an electrically skilled person

Note 1 to entry: Ordinary persons include not only users of the equipment, but also all persons who may have
access to the equipment or who may be in the vicinity of the equipment. Under normal operating conditions or
abnormal operating conditions, ordinary persons should not be exposed to parts comprising energy sources capable
of causing pain or injury. Under single fault condition, ordinary persons should not be exposed to parts comprising
energy sources capable of causing injury.

3.1.40

electrically instructed person

person who has been electrically instructed and trained by an electrically skilled person, arjwho
is sypervised by an electrically skilled person, to identify energy sources that may cause jpain
and [to take precautions to avoid unintentional contact with or exposure to those energy-soufces

Note|1 to entry: Under normal operating conditions, abnormal operating conditions or single\fault conditions,
electfically instructed persons should not be exposed to parts comprising energy sources capable of causing ifjury.

person who has training or experience in the technology of the~equipment, particularly in

Note |1 to entry: Electrically skilled persons are expected to use their training’to and experience to recognise energy

skilled persons should also be protected against unintentional contact‘or exposure to energy sources capable of

[SOURCE: IEC 60050-195:2021, 195:12-09, modified — The term "PE conductor" has heen

devipce with proper electrical characteristics that intercepts desired signals in the atmosphere

ble-netweork
network designed to provide sound and television signals as well as signals for interactive
services to a regional area covering several towns and/or villages

3.1.46
remote power feeding voltage
voltage for supplying power to network equipment via the cable network or a separate line

3.1.47

safety distance

minimum distance between two conductive parts within the space to be protected between
which no dangerous sparking can occur
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3.1.48

SMATYV network

extended distribution networks or systems designed to provide sound and television signals
received by satellite receiving antenna to households in one or more buildings

Note 1 to entry: Originally defined as satellite master antenna television network.

Note 2 to entry: This kind of network or system can possibly be combined with terrestrial antennas for the additional
reception of TV and/or radio signals via terrestrial networks.

Note 3 to entry: This kind of network or system can also carry control signals for satellite switched systems or other
signals for special transmission systems (e.g. MoCA or Wi-Fi) in the return path direction.

devige in which the signal power at the (input) port is divided equally or unequally between| two

Note |1 to entry: Some forms of this device may be used in the reverse direction for combining signal energy.

ment at the subscriber premises such as receivers, tuners, decoders, video recorders,
media terminals

3.1.52

sul::rcriber feeder
er connecting a subscriber tap to a system outlet or, where the latter is not used, direft to

the subscriber equipment.

Note |1 to entry: The subscriber feeder can consist of either a coaxial cable, a fibre optic cable or an armoured fibre
optic|cable.

3.1.53
subscriber tap
devige for connecting a'subscriber feeder to a spur feeder

3.1.54
surge protective device
devige thatuis-intended to limit transient overvoltage and divert surge currents

Note |1st@_entry: A surge protective device contains at least one non-linear component.

3.1.55

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

3.1.56
system outlet
device for interconnecting a subscriber feeder and a receiver lead
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3.1.57

touch voltage

<effective> voltage between conductive parts when touched simultaneously by a human being
or livestock

Note 1 to entry:  The value of the touch voltage is influenced by the impedance of the human being or the livestock
in electric contact with these conductive parts.

[SOURCE: IEC 60050-195:2021, 195-05-11.]

3.1.58

tranfsfer point

intefface between the cable network and the building’s internal network, each of which maly be
separately owned and which may contain a voltage-dependent device and/or galvanig-isolator

3.2 | Symbols

The|following graphical symbols are used in the figures of this documents These symbolg are
either listed in IEC 60617 or based on symbols defined in IEC 60617.

Coaxial conductor Amplifier
— [IEC 60617-S00011: D [JEC 60617-S01240:
2001-07-01] 2001-07-01]

%@f System outlet @ Galvanic isolator

OPD Overvoltage protective device COPD gg\iéfl overvoltage protecti

[

3.3 Abbreviated terms

AC alternating current

AM amplitude modulation

ATB air termination system

CATvV community antenna television (network)
CQPD coaxial overvoltage protective device
DC direct current

DTH direct to home

HD| home distributor

FTTH fibre to the home

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)
MDU multi dwelling unit

N neutral (conductor)
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NIU network interface unit
NTP network termination point
OPD overvoltage protective device
OTP optical transfer point
PE protective conductor
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
The|cable network shall be so designed, constructédvand installed as to present no dar

part

*
e
*

For
IEC

The
3.1.4
by t
hav

cularly

ersonal protection against electric shock,
ersonal protection against physical injury,

rotection against fire hazard.

further details, see IEC 60364-1:2005, IEC 60364-4-44:2007/AMD1:2
60364-5-52:2009 and.IEC 60364-5-54:2011.

above does not.apply to electrically instructed or electrically skilled persons (accordin

10 or 3.1.41) working on the equipment, who can be exposed to live parts of the equipH
e removal-dfprotective covers. Electrically instructed and electrically skilled persons
minimum<protection against contact with live parts.

Equ

infoqmation:

pment intended to be installed in a cable network shall be provided with the follo

ger,

eitth under normal condition or abnormal (anyssingle fault) condition, to persons, animals,
personnel working on, or externally inspectingithe system, or to any other person, provi

ding

D15,

gto
nent
shall

ving

a) The name of the manufacturer or supplier, or the brand name or trademark, shall be clearly
printed on the electrical equipment or, where that is not practicable, on its packaging. If
appropriate, there shall also be marking to identify the date and place of manufacture.

b) Information provided with the equipment shall also include instructions for safe installation

(

assembly), maintenance, cleaning, operation and storage.

c) Where risks remain despite all the measures adopted, or in the case of potential risks which
are not evident, appropriate warnings shall be provided.

d) The essential characteristics, the recognition and observance of which will ensure that
equipment will be used safely and in applications for which it was intended and for which it
can reasonably be foreseen, shall be marked legibly and indelibly on the equipment or, if

t

his is not possible, in the accompanying instructions for use.
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e) Information provided either by marking or in the instructions for use which is essential for
the safe use of the equipment shall be easily understandable by the intended user.
4.2 Mechanical requirements
421 General

To reduce the likelihood of injury resulting from exposure to mechanical hazards, equipment
shall be provided with the safeguards specified in IEC 62368-1 and parts of the system shall be
so constructed that there is no danger of physical injury from contact with sharp edges or
corners or from rotating or moving parts.

4.2. Equipment design and construction

Equipment shall be so designed and constructed that, under normal operating,.conditipons,
abngrmal operating conditions and single fault conditions, safeguards are proyided to reduce
the likelihood of injury or, in the case of fire, property damage.

Parts of equipment that could cause injury shall not be accessible, andyaccessible parts shall
not ¢ause injury.

For gn ordinary person or an instructed person, the adjustment-of‘a control shall not defegt an
equipment safeguard.

4.2.3 Accessible parts

An accessible part of an equipment is a part that)can be touched by a body part. For the
purgoses of determining an accessible part, a body part is represented by one or more of the
spegified probes. Accessible equipment parts can.nclude parts behind a door, panel, removjable
covgr, etc. that can be opened without the us€;of a tool. IEC 62368-1 defines accessible parts
and [test procedures.

4.3 Radiation

To feduce the likelihood of painful effects and injury resulting from laser, visible, infrajred,
ultrgviolet, x-ray, and acoustic;'energy, equipment shall be provided with the safeguprds
spegified in IEC 62368-1.

4.4 | Electromagnetic.radiation

Expopsure to electronmagnetic radiation can have an impact on persons working in close proximity
to rgdiation sources. Therefore existing regional or national legislation against EMF to enpure
safety at the'workplace shall be complied with.

NOTE _n‘Europe, Directive 2013/35/EU applies.

4.5 Thermal protection

To reduce the likelihood of painful effects and injury resulting from thermal burns, equipment
shall be provided with the safeguards specified in accordance with IEC 62368-1.

4.6 Safety in case of fire and fire reaction

Consideration shall be given to the materials used with regard to safety in the case of fire and
fire reaction. In Europe all cables shall comply with the Construction Product Regulation
305/2011, EN 50575:2014 and in the absence of local or national requirements cables shall
meet class E of EN 50575:2014 or better.
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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

hum

6

6.1

idity.

Equipotential bonding and earthing

General requirements

The|cable network shall be designed and constructed in accordance with the requirements of

this

document and IEC 62368-1, as appropriate, so that no hazardous voltages-can be present

on the outer conductors of any cable or accessible metalwork of any equipment, including

pas

give items. The requirements for the system outlet are specified, in ‘Clause 10,[ the

reqyirements for equipotential bonding and lightning protection of antenna*systems are dliven

in Clause 11.

These bonding requirements are intended to protect only the cable network and shall ngt be

con

gidered to provide protection against electric shock currents.from electrical installations.

Earthing arrangements and protective conductors shall) be designed and constructefd in

acc
IEC

qrdance with the requirements of IEC 60364-5-54:2011 and
60364-5-54:2011/AMD1:2021.

Whgre cable networks are installed outdoors on‘the same poles as those of the electric supply,

a common earthing may be used.

NOTE 1 For requirements in France, see C.1.10fAnnex C.

NOTE 2 For requirements in Japan, see Gx1.2.

6.2
All

requirements.

a)

b)

c)

d)

Equipotential bonding mechanisms

parts belonging to the” equipotential bonding mechanisms shall fulfil the following

In order to prevent potential differences between a cable network and other extrang¢ous
gonductive parts, which might do harm to persons or cause damage (e.g. ignition or fajlure
¢f equipment by arcing), the cable network shall be included in the equipotential bonding
gystem af the building.

NOTE. 1) Equipotential bonding between metal installations and electrical systems in and on the building is
denerally carried out at the main earthing bar of the building. Multiple, meshed equipotential bonding incrgases

ils-effectiveness

Equipotential bonding can be achieved by means of protective bonding conductors, cable
shielding or conductive housings or system parts. Heating pipes, water pipes, gas pipes
shall not be used because they do not guarantee permanent equipotential bonding
efficiency.

The protective bonding conductors connected to earthing terminals shall be mechanically
stable and shall have a minimum cross-sectional area of 2,5 mm?2 Cu (mechanically
protected installation) or 4 mm?2 (not protected). They shall comply with
IEC 60364-5-54:2011.

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 11 to Figure 17.
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e) Where direct connection to an earthing system is not suitable because high balan
currents are expected to flow in the outer conductor, for example, in extensive c
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.

cing
able

In both cases a surge arrester shall be connected between the equipment and the main

earthing bar as shown in Figure 3.

The impedance of the coaxial cable shall be maintained when installing such a surge

arrester.

ISO 7010-W012:2011-05 shall be attached to the enclosure.

The maximum balancing current shall be taken into account when selgcting the typ
gable.

If balancing currents are expected to exceed the maximum current fating of the cable an
¢f the cable connectors, galvanic isolation shall be used as described hereafter. W
installed, it shall not be possible to touch simultaneously both'input and output termina
the isolator.

NOTE 2 The numbering of equivalent parts in Figure 1 to Figure 19 is unified, where applicable. Therefor
numiering in an individual figure may not be in consecutive order.

NOTE 3 The following Figure 1 to Figure 19 show mains distribition system complying to the TT system.

Figure 1 shows an example of equipotential bonding and earthing of a metal enclosure in
a ngn-conductive cabinet for outdoor-use.

The safety sign “Warning about hazardous electrical voltage) A

e of

d/or
hen
s of

e the

side
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15

Main earthing bar 4 Protective bonding conductor

(minimum cross-section according to 6.2 c)
Farthing terminal (see 6.2 j and 6.2 k) 8 Protective conductor (PE)
Farth electrode 14 Metallic enclosure (dashed line)
Non-metallic enclosure 16 Equipotential bonding clamp 2

The equipotential bonding bars:connhecting the outer conductors of the input and output cables of the ampl
vith the protective bonding ¢onductors 4 are to ensure safety during equipment replacement. They coulg
ither metallic bars for directly-fixing and contacting the sheath of the coaxial cables or a block of double s
F connectors and may bé&.a temporary installation (see 6.2 i).

Figure 1 —Example of equipotential bonding and earthing of a metal enclosure
inside a non-conductive cabinet for outdoor-use

Figure 2(shows an example of equipotential bonding of an installation in a building.

fier
be
ded
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Key
2 Main earthing bar 3 Equipotential bonding bar @

4 Protective bonding coniductor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)
hccording to 6.2 c)

8 Protective conductor (PE) 9 Earth electrode

16 Equipotential bonding clamp 2 16a Equipotential bonding clamp (optional bondling,
alternative bonding point for the entefring
coaxial cable)

a8 ['hg equipotential bonding bars 3 or bonding clamp 16 connecting the outer conductors of the input and oufput
cables of the amplifier with the protective bonding conductors 4 are to ensure safety during equipnpent
epracement. T hey courd be efther metattic bars for airectty fixing—and contacting the sheati of the coaxial
cables or a block of double sided F connectors and may be a temporary installation (see 6.2 i).

Figure 2 — Example of equipotential bonding of a building installation

Figure 3 shows an example of equipotential bonding and indirect earthing of a metal enclosure
inside a non-conductive cabinet for outdoor-use.
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14‘ 15

17 | OPD

|

IEC

Key

2 Main earthing bar 4  Protective bonding conductor (minimum cross-
section according to 6.2 c)

7 Earthing terminal (see 6.2 j and6(2 k) 8 Protective conductor (PE)

9 Earth electrode 14 Metallic enclosure (dashed line)

15 | Non-metallic enclosure 17 Overvoltage protective device

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

Figure 3 — Example of equipotential bonding and indirect earthing of a metal enclosure
inside a non-conductive cabinet for outdoor-use

f) \Vhere'galvanic isolation is provided between sections of the network, to eliminate balancing
eurrents due to local potential differences the auter conductors of each isolated sedtion

shall be connected directly to earth or to earth via an equipotential bonding system.

Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-
frequency energy.

NOTE 4 |EC 60728-2 contains relevant requirements.
NOTE 5 Galvanic isolators can be damaged by overvoltage.

NOTE 6 For requirements in France, see C.2.1.
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g) The outer conductor of coaxial cables and armoured optical fibre cables (where the armour
is not isolated and insulated) entering or leaving a building and subscriber feeders 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 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 7 For requirements in Norway, see C.2.2.

NOTE 8 For requirements in Japan and Poland, see C.2.3.

Figure 4 shows an example of equipotential bonding and earthing of an installation in a building
with|underground connection.
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1L
r

3 [d [d

\\‘

D

\
A

I

2 Main earthing'bar 3a  Equipotential bonding bar (optional bonding ifl the
entering and leaving coaxial cables are [not
included in the equipotential bonding system| via
subscriber tap (no. 18))

Key

4 Protective bonding conductor (minimum cross- 7 Earthing terminal (see 6.2 j and 6.2 k)
Sectionm accordng to 6.2 C)

8 Protective conductor (PE) 9 Earth electrode

18  Subscriber tap 19a Heating pipes

19b Water pipe 19¢c Gas pipe

Figure 4 — Example of equipotential bonding and earthing
of a building installation (underground connection)

Figure 5 shows an example of equipotential bonding and earthing of an installation in a building
through above ground connection.
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Key

18a
19b

il

NANNNN

: 7%
G st A,

Main earthing bar

Protective bonding cenductor (minimum cross-section

according to 6.2 c)
Protective conductor (PE)
Wall-mounted subscriber tap

Water pipe

Eigure 5 — Ex

IEC

3a Equipotential bonding bar (optional bondi
the entering coaxial cables are not includg
the equipotential bonding system via
mounted subscriber tap (no. 18a))

7 Earthing terminal (see 6.2 j and 6.2 k)

9 Earth electrode
19a Heating pipes
19c Gas pipe

g if
d in
all-

rthina
-

of a building installation (above ground connection)

Figure 6 shows an example of equipotential bonding and earthing of a galvanic isolated cable

entering a building via an underground connection.
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Key
2 Main earthing bar 3 Equipotential bonding bar @
4 Protective bonding-eohductor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)
according to 6.2,¢)
8 Protective conductor (PE) 9 Earth electrode
16 | Equipotential-bonding clamp 2 17 Overvoltage protective device (minimunm
cross-section according to 6.2 c¢)

20a| Galvanic isolator 21 Transfer point

a8 [rhe\equipotential bonding bars 3 or bonding clamp 16 connecting the outer conductors of the input and
outputcabtesof theamptifrer withtheprotective bomdimgcomductors4aretoensuresafety durimgeguipment
replacement. They could be either metallic bars for directly fixing and contacting the sheath of the coaxial
cables or a block of double-sided F connectors and may be a temporary installation (see 6.2 i).

The impedance of the coaxial cable shall be maintained when installing such a surge arrester.

Figure 6 — Example of equipotential bonding with a galvanic isolated cable
entering a building (underground connection)
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h) Where equipotential bonding is not possible and to avoid balancing currents between the
cable network and the building installation, a galvanic isolator shall be used. An example is
shown in Figure 6.

Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-

f

requency energy.

NOTE 9 IEC 60728-2 contains relevant requirements.

NOTE 10 Galvanic isolators can be damaged by overvoltage.

i) When changing or removing active or passive pieces of equipment (e.g. amplifiers, taps,
etc.) or coaxial cable, care shall be taken to avoid hazardous voltages between the

[
g
q
g
S

B

N

nterrupted parts (inner and/or outer conductors) by opening the loop caused by leal
urrents from subscriber equipment. Provision shall be made to maintain continuity ©
uter conductor system while units are changed or removed to avoid electric shock (s
urrents). Examples are shown in Figure 6 and Figure 7. In addition, the inner-condugd
hall be safeguarded against contact.

Before applying a temporary solution for equipotential bonding the partsito be disconne
e.g. the F connector of a disconnected cable) shall maintain continuity to the tempd
quipotential bonding link during the complete de-installation/instalation process.

OTE 11 For requirements in Norway, see C.2.2.

Every connection of a protective bonding conductor or an earthing conductor to an eart
erminal shall be readily accessible and soundly made by.the use of crimps, clamps, we
r hard-soldered joints.

A\l metallic enclosures, housings, mounting bays{racks and mains-supplied equipn
hall be provided with an external earthing termjnal)complying with IEC 62368-1.

ine-powered amplifiers, taps, splitters and transfer points shall also be fitted with eart
erminals.

For antennas, which, in accordance with~Clause 11, do not have to be grounded,
trongly recommended that at least the ‘outer conductor of the coaxial cable connects
he antenna should be included;®in the equipotential bonding. Furthermore,
nterconnected, conductive, accessible parts of the installation shall be included in
quipotential bonding. For these)connections, either of the following solutions is permif

Connection to a bonding-terminal or bonding bar by means of a protective bon
conductor (according'to'6.2 c).

Connection by means of the shielding of the coaxial cable. The DC resistance to
nearest point pfiequipotential bonding (or PE) shall be less than or equal to 5 Q in 0
that no hazardous touch voltage appears on exposed conductive parts (see
Annex A).\The connection of the shield of the coaxial cable to the protective condd
shall only"be disconnectable by means of a tool.

OTE 12-\For requirements in Norway, see C.2.2.
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Figt1re 7 ,shows an example of maintaining equipotential bonding whilst a unit is removed.
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5 13 7
1

Key

2 Main earthing bag 3 Equipotential bonding bars @

4 Protective banding conductor (minimum cross- 7 Earthing terminal (see 6.2 j and 6.2 k)
section_ageerding to 6.2 c)

8 Protective conductor (PE) 9 Earth electrode

16a Equipotential bonding clamp (optional bonding if 21 Transfer point
the entering coaxial cable is not included in the
equipotential-bending-systemviathe-transferpeoint
(no. 21))

2 The equipotential bonding bars 3 connecting the outer conductors of the input and output cables of the amplifier
with the protective bonding conductors 4 are to ensure safety during equipment replacement. They could be
either metallic bars for directly fixing and contacting the sheath of the coaxial cables or a block of double sided
F connectors and may be a temporary installation (see 6.2 i).

Figure 7 — Example of maintaining equipotential bonding whilst a unit is removed
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Equipotential bonding in meshed systems

6.3.1 References to other standards

Equipotential bonding shall comply with the requirements of ISO/IEC 30129:2015/Amd1:2019,
Clause 11.

6.3.2 General on AC mains

Due to the varying load, locally and versus time, of the individual phases of the AC mains supply
in a building, high balancing currents can occur in the neutral conductors. The neutral conductor

curr
like

NOTE

neutr
6.3.
6.3.

In |
cont
or |

6.3.

c)

— —_. 1 —

6.3.
The

bein
pow

6.3.
The

switching power supplies, energy-saving lights, etc.

For example, the third harmonic currents of the mains frequency in the three phases add’inearly i
Bl conductor.

J AC power distribution and connection of the protective conductor
8.1 General

bw-voltage installations, different systems are distinguished )by the type of eart
ection on the one hand and by the exposed conductive part otherwise (IEC 60364-1:2
O/IEC 30129:2015/AMD1:2019).

8.2 TN systems
e are three different TN subsystems with the fellowing general characteristics.

N-S system: Separate neutral and protective conductors throughout the system conne
t the earthing point of the system.

OTE No neutral conductor currents flow in the protective conductor.

N-C system: Neutral and protective’ functions combined in a single conductor throug
he system.

he system.
8.3 TT system
TT system has-one point directly earthed, the exposed conductive parts of the installg

g connected to-earth electrodes electrically independent of the earth electrodes of
er system,

.4 IT system

ITsystem is isolated from earth, except that one point may be connected to earth thrg

ETTtS are ever mcreased by frarmonic currents, whichare emitted by certaim efectric tpads

h the

hing
005

cted

hout

'N-C-S system: Neutral andprotective functions combined in a single conductor in pdrt of

tion
the

ugh

an ir
requ

ired to be earthed are connected to earth electrodes at the user’s premises.

NOTE For requirements in Norway concerning IT systems, see Clause C.3.

6.3.4 Dangers and malfunction

6.3.4.1 Within buildings

npedance or a voltage limiter. 1he exposed conductive parts of the equipment installation

Due to the connecting of the PEN conductor in TN-C and TN-C-S systems to earthed shielding
of the cable network, currents can be carried off from the PEN conductor to the cable network

and

leak away via the cable shielding.
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NOTE When connecting equipment of protection Class | to mains and simultaneously to the cable network, the
connection between the PEN conductor and earthed shielding is established via the protective conductor of the
equipment.

In the case of insufficient conductor cross-section of the shield, the currents from the
PEN conductor can cause heating and overheating of cables and shielding (risk of fire).

If the currents flow through non-linear elements (for example, ferrite transformers in taps,
splitters, system outlets, etc.) they can cause hum modulation. Coupling loops can also cause
hum interference.

Datgtramsmissiom errors and mmatfunctionstam occur 1T sigmathing systerns:

6.3.4.2 Between buildings

Due| to different currents in N or PEN conductors, the equipotential bondingi/bars in| the
indiyidual buildings can carry different potentials which can cause critically| fiigh balancing
currents to flow through the shielding of the coaxial cables or the shielding of data cales
between buildings.

6.3.% Measures

Thelfollowing measures are recommended.
a) [Equipment of telecommunications and information technology shall be connected to a]TN-
b system.

b) If possible, use equipment of protection Class Ik

¢) When using equipment of protection Class |, galvanic isolators shall be used in the coaxial
onnector to avoid PEN conductor currents being carried over.

The inner conductor and shielding of the\coaxial cable shall be electrically isolated.

Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-
frequency energy.

NOTE 1 IEC 60728-2 contains relevant requirements.

NOTE 2 For requirements in-Norway, see C.2.2.
d) To avoid interference according to 6.3.4.2:
4 use relieving equipotential bonding (see IEC 60364-5-54:2011);

4 galvanic isolation at NIU.
7 Mains-supplied equipment

The|equipment used in a cable network shall meet the requirements of IEC 62368-1.

Equipment with an IP rating of IPX0 in accordance with IEC 60529:1989 shall not be used
outdoors.

NOTE Equipment of protection Class Il is preferable but If Class | equipment is used in a coaxial cable network
different potentials can build up between the PE conductor and the equipotential bonding terminal. The occurring
balancing currents could produce excessive heat.
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8 Remote power feeding in cable networks

8.1 Remote power feeding
8.1.1 Maximum allowed voltages

The rated value of the remote powering voltage shall not exceed 90 V5 or 120 V.

NOTE 1 Direct currents (DC) can destroy parts of the system by corrosion.

A true RMS reading instrument shall be used to determine this voltage.

Thelfollowing conditions shall be complied with:

¢ rnemote powering shall not extend to the subscriber feeder (for an exception(isee 8.2)] the
necessary isolation shall be provided by equipment according to 8.1.2;

o the remote powering voltage shall only be accessible to skilled personsiand then only by
nemoval of equipment covers by means of a tool.

NOTE 2 For requirements in Japan, see Clause C.4.
8.1.2 General requirements for equipment

The|pieces of equipment used in a cable network shall meet'thie requirements of IEC 62348-1.
For protection against atmospheric overvoltage in cable nefworks, see 11.1.

NOTE A conductive connection between a terminal of the remote supply voltage and the accessible housiphg of
remofely powered equipment is allowed.

Theloccurrence of hazardous currents shall bg prevented by a suitable selection of fuses gr by
the power supply (for example, a power-supply unit with integrated current limitation).

8.1.3 Current-carrying capacity and dielectric strength of the components

Theheating caused by operating and short-circuit currents (in case of failure) of the compongnts
used shall not cause any danger. Particularly, components like cables, plugs and s¢rew
connections shall meet these requirements. With respect to the current-carrying capacity|and
dielgctric strength, only coaxial cables specified for the current and operating voltage according
to Table 1 shall be used'in the absence of specific values provided by the manufacturer.

Table 1 — Maximum allowed operation voltages and maximum recommended
currents for coaxial cables

Tvpical Maximum allowed Maximum recommended
diamgtzlrcgf the operation voltage current
Application i A
PR coaxial cable
AC " Permmamnent
mm RMS pc Operation short circuit
Drop or sub- 5t0 10 34 50 2 4
scriber cable
Feeder or
distribution cable >10 90 120 7 15
Trunk cable >10 90 120 15 30
NOTE 1 Specific test conditions for coaxial cables are laid down in the EN 50117 series.
NOTE 2 For back-powering applications these values are reduced according to 8.2.
@ Drop or subscriber cable with a diameter <5 mm have to be operated according to the specifications of the
manufacturer.
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8.2 Remote powering from subscriber premises

Where back-powering to a network or to outdoor equipment such as preamplifiers, low-noise
converters, polarizers, transmitters in antenna installations is incorporated, the system shall
comply with the following requirements.

e The maximum voltage applied between the inner and outer conductors of the subscriber
feeder shall not exceed 24 V AC, RMS, or 34 V DC. A true RMS reading instrument shall be
used to determine the AC voltage. Higher values of remote feeding voltage than 24 V AC,
RMS and 34 V DC shall be only allowed if this remote powering voltage shall only be
accessible to skilled persons and then only by removal of equipment covers by means of a

| I Y loall & MYV WA . Wal PRaYaWAWA nVal
UT, DUt 1T aiTy Last STidil TTUL TALTTU JU vV AU Ul ' TZU V UL,

e The equipment shall be so designed and constructed that no dangerous currents-can [flow
ynder normal operating or single-fault conditions.

e The equipment providing the power shall, if that power is derived from a.‘mains supply,
g¢omply with all the relevant clauses of IEC 62368-1, as specified in Claus€) 7

e Repointing motors and de-icing devices are normally separately fed. Specific requiremgents
4dnd recommendations are not specified here. Reference is made todEC 62368-1.

9 Begregation distances and protection against indirect.contact to electric
power distribution systems

9.1 General

Thelrisk of hazardous voltages in cable networks due{io ‘an accidental contact to electric power
lineg shall be minimized. These protection requirements are intended, where no local
regylations exist, to protect cable networks against-potentially hazardous voltages.

NOTE For requirements in France, see Clause C.5,

9.2 | Overhead lines
9.2. Overhead lines up to 1000 V

The|distance between any part-of the antenna and the antenna support structure and elegtric
powegr distribution systems‘shall be not less than 1 m or according to national regulations, if
mor¢ stringent.

NOTE 1 This value provides sufficient margin that the swinging of the electric power cables need not be taken into
accolint.

NOTE 2 For requirements in Japan, see Clause C.6.

9.2.2 Overhead lines above 1 000 V

For Inhnep conductors r‘arrying \/nlfngpq of mare than 1 k\/_ the distance to any part af an
antenna structure shall be at least 3 m or according to national regulations, if more stringent.
The cable network shall not cross over in open air any open power-distribution system carrying
voltages of more than 1 kV.

NOTE For requirements in Japan, see Clause C.6.
9.3 House installations up to 1 000 V

The distance between conductive parts of a cable network and conductive parts, including all
support structures, of an electric power-distribution system carrying voltages between 50 V and
1 000 V shall be at least 10 mm when installed indoors and 20 mm when installed outdoors.
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These distances may be less only if there is sufficient insulating material, for example, cable
with insulating jacket, between the conductors of the two systems, thus guaranteeing that these
conductors do not touch each other. For isolation requirements of coaxial cables, see the
EN 50117 series.

With respect to common line routing for cable networks and electrical building installations,

IEC

60364-5-52:2009 shall be taken into account.

The installation of a power outlet and a system outlet in a common box is allowed only if the
system outlet can be installed in such a way that hazardous live parts of the electric power

distribution-s\ystem-cannot be-touched - byvthe-installer
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System outlets and transfer points

General

system outlet or transfer point, which provides the necessary overvoltage protection.

pt in the case of fully isolated outlets (see 10.2.2), the protection achieved depend
otential bonding of the outer conductor of the subscriber feeder. It should be pointed
under certain combinations of fault conditions and when.using Class | equipment, the g
uctor of the subscriber feeder can act as a protectiveiconductor of the electricity su
the result that large fault currents may flow for a considerable period of time, depen
ne protection provided in the electrical distribution system.

re system outlets or transfer points are not used, overvoltage protection shall be prov
e output of the subscriber tap.

re overvoltage protection is providediby means of isolating capacitors or transformers
ted conductors, for example, inner¢odnductors shall withstand a continuous DC test vol
120 V for a period of not less than 1 min and maintain an insulation resistance of not

1 Compliance with this requirement can be shown to be achieved if the leakage current during the test
kceed 0,7 mA.

manufacturer shallydesign the isolating means in such a way that, under fault condition
[pment connected to the outlet or transfer point, the AC leakage current (50 Hz or 60

F 2 Forrequirements in Sweden, see C.7.1.

F 3_/For requirements in the UK, see C.7.2.
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NOTE 4 For requirements in Norway, see C.2.2.

10.2 System outlet

10.2.1 Types of system outlets

There are four types of system outlets in common use providing varying degrees of protection
against electric shock (shock currents), and also more or less liable to radiate or pick up high-
frequency energy.
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10.2.2 Fully isolated system outlet

This type of outlet incorporates isolating components in series with both the inner and the outer
conductors of the coaxial connections. The isolating components may be either high-voltage
capacitors or double-wound transformers. When installed, it shall not be possible to touch
simultaneously both input and output terminals of the isolator.

NOTE 1 In cases where induced voltages resulting from lightning discharges exceed the isolator specification
additional over-voltage protection (e.g. surge protecting devices) can be needed.

Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-

freqpency-energy-

NOTE 2 |EC 60728-2 contains relevant requirements.
10.2.3 Semi-isolated system outlet

This|type of outlet incorporates an isolating component in series with the inner,conductors ppnly
of the coaxial connections. If this type of outlet is used, the protection shall be providef by
equipotential bonding of the outer conductor of the subscriber feedefIn this case, theg DC
resigtance between the outer conductor and the nearest point of equipotential bonding (or|PE)
shal] be such that no hazardous touch voltage appears on exposed-conductive parts (see NQTE 1
and| Annex A). The isolating component may be either a- high-voltage capacitor ¢r a
double-wound transformer.

NOTE 1 1In 230 V systems a value of the DC resistance <°5 Q is used‘as a good practice.

NOTE 2 For requirements in Japan, see Clause C.8.
10.2.4 Non-isolated system outlet with protective element

This| type of outlet does not incorporate any-series isolation. Protection shall be providefl by
equipotential bonding as described in 10.2.3. A protective element to improve safety| (for
example, an RF coil) shall be connected'between the inner and outer conductors of the coaxial
connections. The DC resistance of this protective element shall be less than 1 Q. Thel DC
resistance between the outer condletor and the nearest point of equipotential bonding (or|PE)
shal] be such that no hazardous‘touch voltage appears on exposed conductive parts (see NQTE 1
and [Annex A).

NOTE 1 In 230 V systems a‘value of the DC resistance <°5 Q is used as a good practice.
NOTE 2 For requirements-in Japan, see Clause C.8.
10.2.5 Non-isolated system outlet without protective element

This| type of outlet incorporates coaxial connector(s) only and does not contain any isolation
componentor protective element.

When this type of sysiem ouilet Is used for back-powering, basic insulation according to
IEC 62368-1 shall be implemented to prevent the power from reaching other outlets.

The protection shall be provided by equipotential bonding as described in 10.2.3.

10.2.6 Fully-isolated system outlet provided by means of a FTTH system

In FTTH installations in a multi-dwelling-unit (MDU) building the individual homes are
galvanically separated each from the others if the connections to the individual homes are
realised by metal-free or insulated armoured optical fibre cables (Figure 8a), but not (Figure 8b).
In the case of (Figure 8a) the metal-free optical fibre cable has the same isolation function as
an electrical isolating component applied to the inner and outer conductor of a coaxial cable.
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b) MDU building installed with FTTH technology to the headend
Figure 8 — MDU building installed with FTTH technology
Whdre fibre cabtes route outside the zone of protection non-metallic cables shall be used
The|separation distance S, shown in Figure 11, between each ATS equipment and the LPS|and
all LPS{connected parts shall meet or exceed the required value (see IEC 62305-3).

If a metallic sheath is used inside the zone of protection for mechanical protection purposes of
fibre cables, galvanic isolation of this sheath in accordance with 10.1 and/or equipotential
bonding shall be provided as described in 6.2 f).

10.3 Transfer point

This device can also provide varying degrees of protection against electric shock (shock
currents), depending on the elements incorporated. The same requirements as for the system
outlet are applicable.
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Improperly designed fully isolated transfer points can radiate or pick up inadmissible high-

frequency energy.

NOTE IEC 60728-2 contains relevant requirements.

11 Protection against atmospheric overvoltages and elimination of potential
differences

11.1 General

Thegeprotector --.---- oca e
protect antenna systems, including satellite antennas against static atmosph
and [lightning discharges.

The|outer antenna system shall be so designed and installed that it will withstand a lightni
discharge without danger of fire or separation of the antenna system from|the suppofti

strugture.

These protection requirements shall not be considered as providing.protection for building
any pther structures.

The|following cases are excluded from these protection requifements on the basis thatf
increased risk of lightning strike due to the installation of the antenna is negligible:

e gntenna systems on buildings which are located_ at‘a minimum distance of 2 m below
noof covering or the eaves and less than 1,58 m“from the external building walls
i

Figure 9);

e antenna systems enclosed within the building structure;

eric overveolta

S or

the

the
see

e 3gntenna systems serving only a single ‘dwelling installation and with a low risk to be hjt by

llghtning (see 11.2.3.1).
NOTE 1 For requirements in Germany, see C:10.1.

A sipgle dwelling installation isndefined as an installation in a single dwelling unit where
summation of the leakage ,currents of the STBs or home terminals and connected Cla
devices does not exceed 55mA RMS. A single Class Il device can have a maximum leak
current of 0,5 mA RMS for devices covered by IEC 62368-1:2018. The touch current haz
safe| let-go threshold/current as defined in IEC 60990:2016 shall be < 3,5 mA RMS as pe
"touch voltage" requirement in IEC 62368-1:2018. The maximum allowable summatio
leakpge current_for-connected devices is therefore 3,5 mA RMS before equipotential bon
becgmes mandatory.

the
ss |l
age
ard,
the
n of
ding

Antgnnas shall not be installed on buildings having roofs covered with highly flammpable

matTriaIs (e.g. thatch, reed-like material, etc.).

Antenna systems which are installed remotely from buildings shall be earthed, if outside the

protected area of the building LPS.

Antenna cables and earthing conductors shall not be laid in areas used for the storage of easily
ignitable materials such as hay, straw and similar substances, or in areas in which explosive

gases can develop or collect.

For large antenna systems, such as AM broadcasting receiving antennas, it is recommended

that an overvoltage protective device to a bonding conductor is incorporated.

The use of shield wires to protect installations with coaxial cables is described in informative

Annex B.
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Figure 9 shows areas of antenna-mounting in or on buildings in cases where earthing is not
mandatory.

NOTE 2 The protected area on the side of buildings is limited up to a height of 45 m (for LPS Class Ill) due to the
possible side flashes (see IEC 62305-3).

NOTE 3 For requirements in Japan, see Clause C.9.
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Figure 9 — Areas of antenna-mounting in or
on‘buildings, where earthing is not mandatory

11.2 Protection.of'the antenna system

11.2.1 Selection of appropriate methods for protection of antenna systems

Figure 10 shows a flow chart which serves as decision tree to select the appropriate method
for rotect ng the antenna system under consi derat ion aga nst atmospher ic over oItages The

pt c o-the i 5 ojame S  nna
system descrlbed in Table 2. It is |mportant to dlstlngwsh between the responS|b|I|t|es of the
antenna installer (solid line boxes in Figure 10) and the responsibilities of the LPS installer
(dashed line boxes in Figure 10).
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Table 2 — Solutions for protection of antenna systems
against atmospheric overvoltage

Solution Protection measures Related standards
1 Antenna system not directly earthed but connected to an
equipotential bonding system
1a In protected area of the building according to Figure 9. This document
1b In protected volume of the existing or newly installed LPS, IEC 62305-3
see Figure 11.
1c In protected volume of external isolated ATS, see Figure 12 IEC 62305 series
and rigare 13
1d If lightning stroke risk R < tolerable risk R,; see Figure 16 IEC 62305-2:2010
2 Antenna system directly earthed and connected
to an equipotential bonding system
Building without an LPS and no data applicable or available This document
for risk calculation, see Figure 15.
3 Antenna system connected to an equipotential bonding
system and with connection to an LPS
Building with an LPS; antenna mast serves as non-isolated IEC 62305 series
air-termination system (ATS), see Figure 14 This document
4 Antenna system without connection to an equipotential

bonding system and not directly earthed

Installation in protected area of a single dwelling unit and for This document
single dwelling installations according to 11.1,

NO]
equ

[E For installations covered by solution 4, it is nonetheless strongly recommended that the syster]
potentially bonded.

h is

11.2

If th
with
syst
IEC
insta
type

.2 Building equipped with a lightrning protection system (LPS)

b building is already equipped orwill be equipped (on the request of the antenna instg
an LPS conforming to the IE€ 62305 series the best solution for installing an ante
em is to use a protected volume of this LPS (solution 1b in Table 2) as described in
62305 series. The antenna system shall not be connected to the LPS systems w
lled in the protected volume but shall be separated by the dimension ‘S’ and fitted
2 surge arresters_on eéach conductor entering the building. The possibility to use su

prot
of s
equi

The
prot
voltd

ch an installation. Surge arrestors shall be placed as close as possible to the prote
ment.

distance/between equipment cabinets and any external cables located near light

gé:

ller)
nna
the
hen
with
ch a

bcted volume shall\be determined by the skilled LPS installer. Figure 11 shows an example

cted

ning

bctioh ;conductor shall be maintained as high as possible in order to reduce the inddced

If a protected volume performed by the building LPS is not available, for example due to the
size of the antenna system, the use of an external isolated ATS shall be determined by the LPS
installer (solution 1c in Table 2). Figure 12 and Figure 13 show examples of such installations.

If neither of the above mentioned installation principles are possible, the antenna mast, being
a metal installation, shall be connected to the building's LPS via the shortest possible path and
using an earthing conductor as specified in 11.3.2 (solution 3 in Table 2). The antenna system
connected to the LPS shall be fitted with type 1 followed by a type 3 surge arresters on all
conductors entering the building.
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In this case the antenna mast may be extended in length to form a non-isolated air termination
system and shall fulfil the requirements of 5.2 of IEC 62305-3:2010 for an air-termination
system. The antenna system and its mast shall be able to withstand a lightning stroke and in
addition the connection between coaxial cable shields and the mast shall be as short as feasible.

An example of this kind of installation is shown in Figure 14.

The separation distance S, shown in Figure 11, Figure 12, Figure 13 and Figure 14, between
each ATS equipment and the LPS and all LPS connected parts shall meet or exceed the
required value (see IEC 62305-3:2010).
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An assessment shall be made of the risk of lightning strike R. If a definitive value of R is known (by calculation

a

using available data) this shall be compared with the tolerable risk R; to determine whether consideration shall

be given to the installation of an LPS or whether to proceed to output 1/solution 1. If it is impossible to determine

the value of R (e.g. lack of local data

then local common practice shall be used to determine a solution or, as a

)

minimum, the option output 2 / solution 2 shall be realised.

It is important to distinguish between the responsibilities of the antenna installer (solid line boxes in

NOTE

Figure 10) and the responsibilities of the LPS installer (dashed line boxes in Figure 10).

Figure 10 — Flow chart for selection of the appropriate method for protecting

the antenna system against atmospheric overvoltages
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NOTE 1 The numbering of equivalent parts in Figure 11 to Figure 19 is unified, where applicable. Therefore the
numbering in an individual figure may not be in consecutive order.
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Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c Equipotential bonding bars 4, 4a, 4b Protective bonding conductors (minimum
cross-section according to 6.2 c¢)
5 Earth bonding.8onductor (e.g. = 16 mm? 6 External earthing conductor of the buildings
Cu) according to 11.3.2 LPS (e.g. = 50 mm2 Cu, solid round,
according to IEC 62305-3)
7 Earthing-terminal 8 Protective conductor (PE)
9 Earthielectrode 9a LPS earth electrode
10 Mains power distribution box with SPD 11 Home distributor (HD)
12 Interception rod 13 Protected volume by isolated LPS (see
IEC 62305-3)
N Separation distance according to
IEC 62305-3
NOTE 1

The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend
with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 1b.

Figure 11 — Example of equipotential bonded headends and antennas
in a protected volume of the building LPS
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IEC
Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c Equipotential bonding bars 4, 4a, 4b Protective bonding conductors (minimum
cross-section according to 6.2 c)
5 Earth bonding €onductor (e.g. = 16 mm? 6 External earthing conductor of the build
Cu) according to 11.3.2 LPS (e.g. = 50 mm? Cu, solid round,
according to IEC 62305-3:2010, Table 6))
7 Earthing terminal 8 Protective conductor (PE)
9 Earth electrode 9a LPS earth electrode
10 Mains power distribution box with SPD 11 Home distributor (HD)
12 Interception rod 13 Protected volume by isolated LPS (see
IEC 62305-3)
S Separation distance according to
IEC 62305-3
NOTE 1 The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend

with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 1c.

Figure 12 — Example of equipotential bonded headends and antennas
in a protected volume of an external horizontally isolated ATS
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Key
1 Mains supply 2 Main earthing bar
3a, Bb, 3c  Equipotential bending bars 4, 4a, 4b  Protective bonding conductors (minimun
cross-section according to 6.2 c)
5 Earth bonding conductor (e.g. = 16 mm? 6 External earthing conductor of the buildji
Cu) according to 11.3.2 LPS (e.g. = 50 mm? Cu, solid round,
according to IEC 62305-3)
7 Earthing terminal 8 Protective conductor (PE)
9 Earth electrode 9a LPS earth electrode
10 Mains power distribution box with SPD 11 Home distributor (HD)
12 Interception rod 13 Protected volume by isolated LPS (see
IEC 62305-3)
S Separation distance according to
IEC 62305-3
NOTE 1 The equipotential bonding bar 3a connecting the outer conductors of the output cables of the headend

with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment

replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 1c.

Figure 13 — Example of equipotential bonded headends and antennas
in a protected volume of an external vertically isolated ATS
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9 Eatth-electrode 10 Mains power distribution box with SPD
11 Home distributor (HD)
S Separation distance according to
IEC 62305-3
NOTEt—The equipotentta bonding bar 3a connecting the outer conductors of the output cabfes of the headend

with the protective bonding conductor 4a can be a temporary installation to ensure safety during equipment
replacement.

NOTE 2 The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and contacting
the sheath of the coaxial cables or a block of double-sided F connectors.

NOTE 3 The bonding connection between the headend equipment and the metallic mounting bar is either
performed via the metallic equipment enclosure or by an additional protective bonding conductor 4.

NOTE 4 The example refers to Table 2, solution 3.

Figure 14 — Example of equipotential bonded antennas (not installed in a protected
volume) and headend with direct connection to building LPS
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