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hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization,cg
tional electrotechnical committees (IEC National Committees). The object of IEC is to promote’ inte
eration on all questions concerning standardization in the electrical and electronic fields. To this
ition to other activities, IEC publishes International Standards, Technical Specifications, Technical
Cly Available Specifications (PAS) and Guides (hereafter referred to as “IEG, Publication(s
ration is entrusted to technical committees; any IEC National Committee interested'in the subject ¢

mprising
rnational
end and
Reports,
). Their
ealt with

articipate in this preparatory work. International, governmental and non-governmental organizationis liaising

he IEC also participate in this preparation. IEC collaborates closely with the\lnternational Organiz
ardization (ISO) in accordance with conditions determined by agreement _between the two organiz

prmal decisions or agreements of IEC on technical matters express, as,nearly as possible, an inte
ensus of opinion on the relevant subjects since each technical ,committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
hittees in that sense. While all reasonable efforts are made to ensure that the technical conte
Cations is accurate, IEC cannot be held responsible for the way in which they are used oy
terpretation by any end user.

Her to promote international uniformity, IEC National”Committees undertake to apply IEC Pul
barently to the maximum extent possible in their national and regional publications. Any divergence
EC Publication and the corresponding national ¢ regional publication shall be clearly indicated in {

tself does not provide any attestation of conformity. Independent certification bodies provide c
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg
es carried out by independent certification bodies.

ers should ensure that they have_the“latest edition of this publication.

hbility shall attach to IEC or its\directors, employees, servants or agents including individual exq
bers of its technical committées*and IEC National Committees for any personal injury, property dg
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f
hses arising out of the\‘publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn to the jNormative references cited in this publication. Use of the referenced publig
ensable for theteorrect application of this publication.

tion is drawn te-the possibility that some of the elements of this IEC Publication may be the subject
. IEC shall not be held responsible for identifying any or all such patent rights.

F28+19 has been prepared by technical area 5: Cable networks for television
sighals and interactive services, of IEC technical committee 100: Audio, vid

ation for
ations.

rnational
from all

National
t of IEC
for any

lications
between
he latter.

nformity
e for any

erts and
mage or
pes) and
her IEC

ations is

of patent

signals,
eo and

multimedia 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

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

Revised definition of class | equipment, class Il equipment, main earthing terminal, see

edition.
a)
b)
c)

3.1.
d)

6, 3.1.8 and 3.1.31.

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:

Full infi
voting i

The lan

This dg

urailt Report on voting

100/3866/FDIS 100/3882/RVD

ndicated in the above table.
guage used for the development of this International Standand-is English.

cument was drafted in accordance with ISO/IEC Directives, Part 2, and devel

accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, a

at www

.ilec.ch/members_experts/refdocs. The main document types developed by |

describled in greater detail at www.iec.ch/standardsdev/gupblications.

The lis
televisi

The co
stability
specifig

document. At this date, the dogument will be

e reconfirmed,

e with

drawn,

. replaced by a revised edition, or

e am

nded.

pbrmation on the voting for the approval of this standard can be found.in the report on

bped in
ailable
FC are

of all the parts of the IEC 60728 seriesgunder the general title Cable netwqrks for
bn signals, sound signals and interactive services, can be found on the IEC webgite.

mmittee has decided that the contents' of this document will remain unchanged yntil the
date indicated on the IEC website under webstore.iec.ch in the data related to the

IMPO
conta
conte

TANT = The 'colour inside' logo on the cover page of this publication indicates
ns_colours which are considered to be useful for the correct understanding

that it
of its
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INTRODUCTION

C 2023

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:

e regi

onal and local broadband cable networks,

) extfﬁ_l_n'lﬂ'l_l_ﬂ_ﬁ_l_b_l_l_ﬁ_lin €d satellite and terrestrial television distribution networks and sysiems,
e individual satellite and terrestrial television receiving systems,

and all
and red

The exf
to the h
premiss

The stz
wireles

kinds of equipment, systems and installations used in such cable networks, dist
eiving systems.

ent of this standardization work is from the antennas and/or special signal sourcq
eadend or other interface points to the network up to the terminal input of the cU
bs equipment.

ndardization work will consider coexistence with user§)of the RF spectrum in wi
5 transmission systems.

The standardization of any user terminals (i.e. tunersjreceivers, decoders, multimedia te

etc.) as

well as of any coaxial, balanced and opticakcables and accessories thereof is ex

Ffibution

b inputs
stomer

ed and

rminals,
cluded.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 11: Safety

ms and
ms, for

example, caravans.

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

o elegtrical installations of buildings and overhead lines,
o otheér telecommunication services distribution systems,
e watpr distribution systems,

e gas|distribution systems,

¢ lightning systems.

This dqcument is intended to provide requirements.specifically for the safety of the $ystem,

personpel working on it, subscribers and subscriber equipment. It deals only with safety aspects
and is ot intended to define a standard for the protection of the equipment used in the system.

2 Normative references

The following documents are referred«o’in the text in such a way that some or all of their pontent
constit’_\Ltes requirements of this document. For dated references, only the edition cited applies.

For undated references, the-‘latest edition of the referenced document (includipg any

amendinents) applies.

IEC 60864-1:2005, Low-voltage electrical installations — Part 1: Fundamental pripciples,
assess[nent of general.characteristics, definitions

IEC 60864-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for Jafety —
Protectjon against voltage disturbances and electromagnetic disturbances
IEC 60B6444-44:2007/AMD1:2015
IEC 60B64-4-44:2007/AMD2:2018

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 60364-5-54:2011/AMD1:2021

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

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

C 2023

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

connec

tion components

IEC 62
conduc

ISO 70

ISO/IE
building
ISO/IE

EN 505
constru

3 Te

31 1

For the

ISO an
addres

e |EC
e |[SO

3.1.1

air-termination system

part of
wires ir

[SOUR

b0 1-2, Lignining protection system components (LPSC) — Part 2. Reqairem
fors and earth electrodes

10, Graphical symbols — Safety colours and safety signs — Registered safety sig

C 30129:2015, Information technology — Telecommunications ,bonding netwa
s and other structures
C 30129:2015/AMD1:2019

75:2014, Power, control and communication cables — Cahles for general applica
ction works subject to reaction to fire requirements

rms, definitions, symbols and abbreviated terms

'erms and definitions

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

d I[EC maintain terminological~databases for use in standardization at the fg
bes:

Electropedia: available athttp://www.electropedia.org/

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

an external"CPS using metallic elements such as rods, mesh conductors or ¢
tended to)intercept lightning flashes

CE, 1EC 62305-3:2010, 3.6]

nts for

NS

rks for

fions in

llowing

btenary

3.1.2
amplifi
device

3.1.3

er
to compensate for attenuation

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

as well

as signals for interactive services to a regional or local area

Note 1 td

3.1.6
class |

equipmlent in which protection against electric shock does not rely on basig)insulation o

that in
conneg
of the i

Note 1 tq
conductg

Note 2 tq

Note 3 td

3.1.7

class |
part of
insulati

Note 1 td

3.1.8
class |

equipmient in which protection’against electric shock does not rely on basic insulation o

in whic
or relia

Note 1 td

3.1.9
earthin

entry: Originally defined as Community Antenna Television network.

equipment
cludes a supplementary safeguard in such a way that means,‘are provided

tion of accessible conductive parts to the protective earthing conductor in the fixe
nstallation

entry: For equipment intended for use with a flexible cord or cable,"this provision includes a p
r as part of the flexible cord or cable.

entry: Class | equipment can be provided with class Il cogstruction.

entry: This entry is based on IEC 62368-1:2018, 3.3:15.1.

construction
an equipment for which protection against electric shock relies upon
pn or reinforced insulation

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

equipment

n a supplementany safeguard is provided, there being no provision for protective ¢
nce upon installation conditions

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

garrangement

nly, but
for the
i wiring

rotective

double

nly, but
arthing

all elec

frical means involved in the earthing of a system, installation or equipment

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 "grounding
arrangement (US)" has been deleted.]

3.1.10

earthing conductor

conduc

EXAMPL

tor forming a conductive path between a conductive part and an earth electrode

E 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

conduc

tor (US)" has been deleted.]


https://electropedia.org/iev/iev.nsf/display?openform&ievref=195-01-24
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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

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

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

3.1.13
electri¢ shock
physiolpgical effect resulting from an electric current passing through.'@a human or livestpck

[SOUR[E: IEC 60050-195:2021, 195-01-04, modified — The specific use <protection pgainst
electrid shock> has been deleted.]

3.1.14
equipotential bonding
set of glectric connections intended to achieve equipoetentiality between conductive par{s

[SOUR[LCE: 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 conneftion of
a number of conductors for equipatential bonding purposes

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

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

[SOURLCE: (EE 60050-195:2021, 195-02-10.]

3.1.17
exposed conductive part

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
conducfive part not forming part of the electrical installation and that Is likely 1o trodquce an
electrig potential, generally the electric potential of a local earth

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

3.1.20
feeder
transmission path forming part of a cable network

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

Note 2 tq entry: By extension, the term is also applied to paths contaifiing“one or more radio links.

3.1.21
galvanjc isolator
device providing electrical isolation below a certainfrequency range

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

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

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

3.1.23
hazard
potential source of harm

Note 1 tq entry: Thesterm hazard can be qualified in order to define its origin (e.g. electrical hazard, mgchanical
hazard) ¢r the nature of the potential harm (e.g. electric shock hazard, cutting hazard, toxic hazard, fire hagard).

Note 2 tq 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 t entryr This Kind of SyStem can also carry other signals for special transmission systems (e.9. MoCA or
Wi-Fi) in|the return path direction.

3.1.28
let-go threshold current
value of the maximum electric current through the human body at which that.human bejng can
releasq himself or herself

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

3.1.29
lightning protection system
LPS
complefe system used to reduce physical damage due/tovightning flashes to a structurg

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

[SOUR[LE: IEC 62305-3:2010, 3.1]

3.1.30
local bfoadband cable network
network designed to provide sound_dand television signals as well as signals for intgractive
servicep to a local area (e.g. one.town or one village)

3.1.31
main eErthing terminal
main eprthing bar

termingl or busbar_that is part of the earthing arrangement of an installation and enabling the
electrig connectign-of a number of conductors used for earthing or bonding purposes

[SOUR[E: #EC 60050-195:2021, 195-02-33, modified — The preferred terms "main grqunding

termingl (US)" and "main grounding busbar (US)" have been deleted and, in the term, "lbusbar"
has beénabbreviated 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 i

nstallation

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
multipl

e-stranded conductor

stranded conductor consisting of a number of groups of wires assembled together in one or

more h

elical layers. the wires in each group being either bunched or stranded

[SOUR

3.1.35
natura
condug]

CE: IEC 60050-461:2008, 461-01-10]

component of LPS
tive component installed not specifically for lightning protectiomwhich can be

additiof to the LPS or in some cases could provide the function of ong'or more parts of t

Note 1 td
. natu
. natu

. natu

[SOUR

3.1.36
networ
NIU
interfad

Note 1 t
isolation

Note 2 td

3.1.37
neutra
condug]

entry: Examples of the use of this term include:
Fal air-termination;
ral down-conductor;

Fal earthing electrode.

CE: IEC 62305-3:2010, 3.15]

k interface unit

e between the cable network and the network inside an apartment

b entry: The network interfacel_unit can contain an overvoltage protective element and/or a

entry: This note applies, to the French language only.

conductor
tor electrically connected to the neutral point and capable of contributing

distribution of glectric energy

[SOUR

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

ised in
he LPS

galvanic

to the

3.1.38

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

conduc

tor

[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, or who
is supefvised by an efectrically skittedpersomn, to rdentify energy Sources thatmay cauge pain

and to fake precautions to avoid unintentional contact with or exposure to those energy_gources

Note 1 tp entry: Under normal operating conditions, abnormal operating conditions or single fault cdnditions,
electrically instructed persons should not be exposed to parts comprising energy sources capable of causing injury.

3.1.41
electrig¢ally 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 td entry: Electrically skilled persons are expected to use their training'to and experience to recognige energy
sources ¢apable of causing pain or injury and to take action for protection/Arom injury from those energies. Electrically
skilled pgrsons should also be protected against unintentional contact ‘or exposure to energy sources cdpable of
causing injury.

3.1.42
protective conductor

PE conlductor

conductor provided for purposes of electricalisafety

[SOUREE: IEC 60050-195:2021, 195¢12-09, modified — The term "PE conductor" has been
added.

3.1.43
receiveér lead
lead, which connects the“system outlet to the subscriber equipment

3.1.44
receiving antenha
device |with proper electrical characteristics that intercepts desired signals in the atmqgsphere
and trahsfers these to the remainder of the cable network

3.1.45
regional broadband cable network

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.

3.1.49
splitte
spur uhit
device jn which the signal power at the (input) port is divided equally or unequally betwgen two
or morg (output) ports

Note 1 tq entry: Some forms of this device may be used in the reverse direction for combining signal enerngy.

3.1.50
spur fdeder
feeder fo which splitters, subscriber taps or looped system outlets“are connected

3.1.51
subscijiber equipment
equipmlent at the subscriber premises such as receivers, tuners, decoders, video redorders,
multime¢dia terminals

3.1.52
subscrjiber feeder
feeder connecting a subscriber tap to a_system outlet or, where the latter is not used, direct to
the subscriber equipment.

Note 1 tq entry: The subscriber feeder can consist of either a coaxial cable, a fibre optic cable or an armoyred fibre
optic cafle.

3.1.53
subscijiber tap
device for connecting ‘a_subscriber feeder to a spur feeder

3.1.54
surge protective device
device that(is)intended to limit transient overvoltage and divert surge currents

Note 1 to 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


https://iecnorm.com/api/?name=a8ec711d8232b6565a7c0df8c5b4a7b0

3.1.57

touch voltage
<effective> voltage between conductive parts when touched simultaneously by a human being
or livestock

Note 1 to entry:

in electric contact with these conductive parts.

[SOURCE: IEC 60050-195:2021, 195-05-11.]

3.1.58
transfer point

interfag
separa

3.2

The fol
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The value of the touch voltage is influenced by the impedance of the human being or the livestock

$ymbols

Coaxial conductor
[IEC 60617-S00011:
AN 2001-07-01]

%} System outlet

OPD Overvoltage protective device

C Il.)l::'i.WUUII “IU bdbic IICtWUIk dlluI tilb Il.)uiiulillg,b illicllldi IIb'iWUIIr\, b'clbil Uf Wilibil
ely owned and which may contain a voltage-dependent device and/or galvanic_i

owing graphical symbols are used in the figures of this document{These symhb
sted in IEC 60617 or based on symbols defined in IEC 60617.

>

&

COPD

Amplifier
[HEC 60617-S01240:
2001-07-01]

Galvanic isolator

Coaxial overvoltage protg
device

nay be
solator

ols are

ctive

3.3 Abbreviated terms
AC alternating current
AM amplitude modulation
ATS air termination system
CATV community antenna television (network)
COPDO 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
NTP
OPD
OoTP
PE
PEN
RCD
RF

network interface unit
network termination point
overvoltage protective device
optical transfer point
protective conductor

PEN conductor

residual current device

radio frequency

RMS
SMAT
SPD
STB
TV

4 Fu

41 (

The ca

either Winder normal condition or abnormal (any single fault) condition, to persons, a

person
particu
e per
e per
e pro

For
IEC 60

The ab
3.1.40
by the

root mean square

v satellite master antenna television (network)
surge protective device
set top box

television

hdamental requirements

5eneral

ble network shall be so designed, constructed and installed as to present no

nel working on, or externally inspecting,~the system, or to any other person, pr
arly

sonal protection against electric shock,
sonal protection against physical injury,

ection against fire hazard.

further details, see IEC 60364-1:2005, IEC 60364-4-44:2007/AMD
B64-5-52:2009 andiJEC 60364-5-54:2011.

bve does notwapply to electrically instructed or electrically skilled persons (acco
br 3.1.41) working on the equipment, who can be exposed to live parts of the equ

Equipn

janger,
nimals,
oviding

1:2015,

ding to
ipment

emoval©of protective covers. Electrically instructed and electrically skilled persons shall
have mlinimum-protection against contact with live parts.

ent’intended to be installed in a cable network shall be provided with the fg

llowing

information:

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

this

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
4.2.1 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.

4.2.2 —Equipment-desigh-and-construction

Equipment shall be so designed and constructed that, under normal operating~confditions,
abnormal operating conditions and single fault conditions, safeguards are provjded 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 cause injury.

For an jordinary person or an instructed person, the adjustment ©f a control shall not dgfeat an
equipmient safeguard.

4.2.3 Accessible parts

An accessible part of an equipment is a part that:¢an be touched by a body part. For the
purposes of determining an accessible part, a body-part is represented by one or mo;I of the
specifigd probes. Accessible equipment parts candinclude parts behind a door, panel, removable
cover, etc. that can be opened without the usevof a tool. IEC 62368-1 defines accessible parts
and tedt procedures.

4.3 Radiation

To redyce the likelihood of paiaful effects and injury resulting from laser, visible, infra-red,
ultraviglet, x-ray, and acoustic) energy, equipment shall be provided with the safgguards
specifigd in IEC 62368-1.

4.4 Electromagnetic)radiation

Exposyre to electfomagnetic radiation can have an impact on persons working in close proximity
to radigtion sources. Therefore existing regional or national legislation against EMF to|ensure
safety at the'workplace shall be complied with.

NOTE Ip Edrope, 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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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

6.1

Equipotential bonding and earthing

G , . |

The caple network shall be designed and constructed in accordance with the requirements of
this do¢ument 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
passivg items. The requirements for the system outlet are specifiedqsin Clause 10, the
requirements for equipotential bonding and lightning protection of antennha-systems arg given

in Claupe 11.

These ponding requirements are intended to protect only the cable network and shallf not be
considgred to provide protection against electric shock currents'from electrical installations.

Earthing arrangements and protective conductors shall\ be designed and construgted in
accordance with the requirements of IEC 60364-5-54:2011 and

IEC 60B64-5-54:2011/AMD1:2021.

Where cable networks are installed outdoors omthe same poles as those of the electric supply,

a comnpon 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
All

requirements.

a)

b)

c)

d)

Equipotential bonding(mechanisms

pafts belonging to the equipotential bonding mechanisms shall fulfil the fgllowing

In qrder to prevent potential differences between a cable network and other extraneous
conductive parts, which might do harm to persons or cause damage (e.g. ignition of failure
of gquipment’/by arcing), the cable network shall be included in the equipotential honding
sysiem of the building.

NOT|E 1Y Equipotential bonding between metal installations and electrical systems in and on the bgilding is
generally carried out at the main earthing bar of the building. Multiple, meshed equipotential bonding increases
its 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 balancing
currents are expected to flow in the outer conductor, for example, in extensive cable
networks, special protection shall be provided.

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

In both cases 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.

Thg safety sign “Warning about hazardous electrical voltage’ A
ISQ 7010-W012:2011-05 shall be attached to the enclosure.

Thg maximum balancing current shall be taken into account when selecting the type of
cable.

If balancing currents are expected to exceed the maximum current fating of the cablg and/or
of the cable connectors, galvanic isolation shall be used as_déscribed hereafter] When
instplled, it shall not be possible to touch simultaneously both input and output termjnals of
the fisolator.

NOTE 2 | The numbering of equivalent parts in Figure 1 to Figure 19/is unified, where applicable. Therg¢fore the
numberinjg 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.

Figure i shows an example of equipotential bonding and earthing of a metal enclosure inside
a non-qonductive cabinet for outdoor-use.
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Key
2 Maip 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 The|equipotential bonding bars cornecting 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 cpuld be
eithpr metallic bars for direetly:fixing and contacting the sheath of the coaxial cables or a block of double sided
F cdnnectors and may bge 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 P'shows an example of equipotential bonding of an installation in a building.
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Key
2 Maip earthing bar 3 Equipotential bonding bar @

4 Projective bonding conduetor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)
accprding to 6.2 c)

8 Profective condyctor (PE) 9 Earth electrode

16 Equipotential‘bonding clamp 2 16a Equipotential bonding clamp (optional bpnding,
alternative bonding point for the gntering
coaxial cable)

a8  Thelequipotential bonding bars 3 or banding 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

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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Key

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

7 E4rthing terminal (see 6.2 j and-6.2k) 8 Protective conductor (PE)

9 Egrth electrode 14 Metallic enclosure (dashed line)

15 Ndn-metallic enclosure 17 Overvoltage protective device

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

Figure 3 — Example of equipotential bonding and indirect earthing of a metal enclosure

f)

inside a non-conductive cabinet for outdoor-use

aaliant ot dad bat $ £+ + 1 $ Lainaot hal
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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.
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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IEC
Key
2 Main earthing/bar 3a  Equipotential bonding bar (optional bonding if the
entering and leaving coaxial cables are not
included in the equipotential bonding sysftem via
subscriber tap (no. 18))
4 Protective bonding conductor (minimum cross- 7 Earthing terminal (see 6.2 j and 6.2 k)
section according 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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2 Main earthing bar 3a Equipotential bonding bar (optional bojnding if
the entering coaxial cables are not included in
the equipotential bonding system via wall-
mounted subscriber tap (no. 18a))

4 Pfotective bonding conductor (minimum cross-section 7 Earthing terminal (see 6.2 j and 6.2 k)

agcording to 6.2 c)

8 Pfotective conductor (PE) 9 Earth electrode

18a Wall-mountedysubscriber tap 19a Heating pipes

19b Water pipe 19c Gas pipe

Figure 5 — Example of equipotential bonding and earthing
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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Earth electrode
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Transfer point
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num

a8 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).

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-
frequency energy.

NOTE 9 IEC 60728-2 contains relevant requirements.

NOTE 10 Galvanic isolators can be damaged by overvoltage.

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
interrupted parts (inner and/or outer conductors) by opening the loop caused by leakage
curifer ron up rrper equipment. Frov Oor Nd De made 10 malntalr ontinu Ofthe
outer conductor system while units are changed or removed to avoid electric shock|(shock
curffents). Examples are shown in Figure 6 and Figure 7. In addition, the inner_congductors
| be safeguarded against contact.

Befpre applying a temporary solution for equipotential bonding the parts, to be disconnected
(e.d. the F connector of a disconnected cable) shall maintain continuity to the temporary
equfipotential bonding link during the complete de-installation/instalation process.

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

Every connection of a protective bonding conductor or an earthing conductor to an garthing
terminal shall be readily accessible and soundly made by the use of crimps, clamps, jwelded
or hard-soldered joints.

k) All metallic enclosures, housings, mounting baysyracks and mains-supplied equ|pment,

shall be provided with an external earthing terminal’‘complying with IEC 62368-1.

Ling-powered amplifiers, taps, splitters and transfer points shall also be fitted with garthing
terminals.

For|antennas, which, in accordance with Clause 11, do not have to be grounddqd, it is
strgngly recommended that at least the)outer conductor of the coaxial cable conngcted to
the| antenna should be included- in the equipotential bonding. Furthermqgre, all
intefconnected, conductive, accéssible parts of the installation shall be included in the
equfipotential bonding. For these-connections, either of the following solutions is pefmitted.

e [onnection to a bonding terminal or bonding bar by means of a protective QBonding
conductor (according to 6.2 c).

e [Connection by means of the shielding of the coaxial cable. The DC resistancg to the
hearest point of equipotential bonding (or PE) shall be less than or equal to 5 Q in order
fhat no hazardous touch voltage appears on exposed conductive parts (see also
Annex A)<{Jhe connection of the shield of the coaxial cable to the protective copductor
shall only be disconnectable by means of a tool.

NOT|E 32\.For requirements in Norway, see C.2.2.

Figure 7 shows an example of maintaining equipotential bonding whilst a unit is removed.
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IEC
Key
2 Main earthing bar 3 Equipotential bonding bars @
4 Protectiverbonding conductor (minimum cross- 7 Earthing terminal (see 6.2 j and 6.2 k)
section aceerding 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 bonding system via the transfer point
(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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6.3 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
currents are even increased by harmonic currents, which are emitted by certain electric loads

||ke SW tehina novar cnnline anaray, coavina linhic oto
tCrh g p oY ST ppre ST e ey Sy M g g TitSTetos

NOTE FHor example, the third harmonic currents of the mains frequency in the three phases add lineagly in the
neutral cpnductor.

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

In lowqvoltage installations, different systems are distinguished by the type of darthing
connecfion on the one hand and by the exposed conductive part.otherwise (IEC 6036411:2005
or ISO/JEC 30129:2015/AMD1:2019).

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

a) TN4S system: Separate neutral and protectivé’conductors throughout the system connected
at the earthing point of the system.

NOTE No neutral conductor currents flow in th& protective conductor.

b) TN-C system: Neutral and protective functions combined in a single conductor thrqughout
the |system.

c) TN-C-S system: Neutral and\protective functions combined in a single conductor in|part of
the |system.

6.3.3.3 TT system

The TT|system has eng point directly earthed, the exposed conductive parts of the installation
being ¢onnected to-earth electrodes electrically independent of the earth electrodes| of the
power g$ystem.

6.3.3.4 I system

The IT system is isolated from earth, except that one point may be connected to earth through
an impedance or a voltage limiter. The exposed conductive parts 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.

Data transmission errors and malfunctions can occur in signalling systems.

6.3.4.2 Between buildings

Due tqo| different currents in N or PEN conductors, the equipotential bondingi/bars|in the
individgal buildings can carry different potentials which can cause critically high bajancing
currentp to flow through the shielding of the coaxial cables or the shielding of data|cables
between buildings.

6.3.5 Measures

The following measures are recommended.

a) Eqyipment of telecommunications and information technology shall be connected t¢p a TN-
S system.

b) If ppssible, use equipment of protection Class Il.

¢) Whegn using equipment of protection Class |,.galvanic isolators shall be used in the [coaxial
connector to avoid PEN conductor currents(being carried over.

Theg inner conductor and shielding of thet¢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.

NOT|E 2 For requirements in Norway, see C.2.2.
d) To pvoid interferencelaecording to 6.3.4.2:
e LUse relieving equipotential bonding (see IEC 60364-5-54:2011);

e palvanic isefation at NIU.

7 Mgins-supplied equipment

The eqbH

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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mote power feeding in cable networks

Remote power feeding

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.

C 2023
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8.1.3

The he

owing conditions shall be complied with:

ote powering shall not extend to the subscriber feeder (for an exception()see 8
essary isolation shall be provided by equipment according to 8.1.2;

remote powering voltage shall only be accessible to skilled persons”and then
oval of equipment covers by means of a tool.

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

ces of equipment used in a cable network shall meet'the requirements of IEC 6]
tection against atmospheric overvoltage in cable petworks, see 11.1.

conductive connection between a terminal of the remote supply voltage and the accessible h
powered equipment is allowed.

currence of hazardous currents shall be'prevented by a suitable selection of fuse
er supply (for example, a power-supply unit with integrated current limitation).

Current-carrying capacity and dielectric strength of the components

hting caused by operating-and short-circuit currents (in case of failure) of the comg

conne

dielectric strength, only coaXxial cables specified for the current and operating voltage ac

used i'FaII not cause any danger. Particularly, components like cables, plugs and

ions shall meet these requirements. With respect to the current-carrying capad

2); the

only by

P368-1.

using of

s or by

onents
screw
ity and
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to Tablg 1 shall be used.in the absence of specific values provided by the manufacturef.
Table 1 — Maximum allowed operation voltages and maximum recommended
currents for coaxial cables
Typical Maximum allowed Maximum recommendpd
diameter of the operatlo\r} voltage curlt\'ent r
Application coaxial cable i
. Permanent
mm ACrus 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
tool, but in any case shall not exceed 90 V AC or 120 V DC.

. Theleequment shall be so designed and constructed that no dangerous currents.chn flow
under normal operating or single-fault conditions.

e Theg equipment providing the power shall, if that power is derived from a ‘mains [supply,
conply with all the relevant clauses of IEC 62368-1, as specified in Clause 7.

e Repointing motors and de-icing devices are normally separately fed. Specific requirements
andl recommendations are not specified here. Reference is made to/lEC 62368-1.

9 Sepregation distances and protection against indirect contact to electric
power distribution systems
9.1 General

The risk of hazardous voltages in cable networks due t6.an accidental contact to electri¢ power
lines ghall be minimized. These protection requirements are intended, where np local
regulatfons exist, to protect cable networks against*potentially hazardous voltages.

NOTE FKor requirements in France, see Clause C.5.

9.2 Overhead lines
9.21 Overhead lines up to 1 000 V

The digtance between any part-of the antenna and the antenna support structure and glectric
power fistribution systems\shall be not less than 1 m or according to national regulafions, if
more s{ringent.

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.

9.2.2 Overhead lines above 1 000 V

For phase conductors carrying voltages of more than 1 kV, the distance to any part of 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 501

17 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

distribu

tion system cannot be touched by the installer.

10 Sthem outlets and transfer points

10.1 (
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minal equipment can be connected to the cable network directly orpreferably by,

tem outlet or transfer point, which provides the necessary overvoltage protectiop.

Except
equipo

with th
on the

Where
at the @

Where
isolateq
of 212
than 3,

NOTE 1
not exce

The ms

in the case of fully isolated outlets (see 10.2.2), the protection achieved deps

means

nds on

ential bonding of the outer conductor of the subscriber feeder. It should be pointed out
that, under certain combinations of fault conditions and when ygsing Class | equipment, th
conducfor of the subscriber feeder can act as a protectiver conductor of the electricity

result that large fault currents may flow for a_considerable period of time, def
brotection provided in the electrical distribution 'system.

system outlets or transfer points are not used, overvoltage protection shall be p
utput of the subscriber tap.

pvervoltage protection is provided by means of isolating capacitors or transform

conductors, for example, inngrconductors shall withstand a continuous DC test
D V for a period of not less.than 1 min and maintain an insulation resistance of 1
D MQ.

Compliance with this requirement can be shown to be achieved if the leakage current during the
ed 0,7 mA.

nufacturer shall.design the isolating means in such a way that, under fault condi

equipment connected to the outlet or transfer point, the AC leakage current (50 Hz or

does n
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bt exceed.8 MAgy s With an applied voltage of 230 Vgyys-

For'trequirements in Sweden, see C.7.1.
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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-
frequency energy.

NOTE 2 | IEC 60728-2 contains relevant requirements.
10.2.3 | Semi-isolated system outlet

This type of outlet incorporates an isolating component in series with the innerconductgrs only
of the goaxial connections. If this type of outlet is used, the protectionsshall be provided by
equipofential bonding of the outer conductor of the subscriber feedef\ In this case, the DC
resistapce between the outer conductor and the nearest point of equipetential bonding [or PE)
shall bg such that no hazardous touch voltage appears on exposed€onductive parts (seg NOTE 1
and Annex A). The isolating component may be either a<high-voltage capacitof or a
doubleqwound transformer.

NOTE 1| In 230 V systems a value of the DC resistance <°5 Q is uséd‘\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
equipofential bonding as described in 10,2.3. A protective element to improve saf¢ty (for
example, an RF coil) shall be connected-between the inner and outer conductors of the [coaxial
connecfions. The DC resistance of‘this protective element shall be less than 1 Q. The DC
resistamce between the outer conductor and the nearest point of equipotential bonding (or PE)
shall bg such that no hazardous-touch voltage appears on exposed conductive parts (seg NOTE 1
and Anhex A).

NOTE 1| In 230 V systems _alvalue 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 igolation
comporpent or protective element.

When this type of system outlet 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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Figure 8 — MDU building installed with FTTH technology
Where fibre cables route outside the zone of protection non-metallic cables shall be us¢d
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 TEC 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 |

EC 60728-2 contains relevant requirements.

11 Protection against atmospheric overvoltages and elimination of potential
differences

11.1 General

These protection requirements are intended, where no more stringent local regulations exist, to

protectrn&m&mmwng&wmuwgm&mmmsmum
and lightning discharges.
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tion of
onding

nmable

Il A i Ry I H| 4 H | PP
15 \T.Y. UldlllT, TCTU=TIRT TiTalclidl, TlL. ).

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 PRrotection of the antenna system

11.2.1 | Selection of appropriate methods for protection of antenna systems

Figure fl@%hows a flow chart which serves as decision tree to select the appropriate method
for protecting the anienna system under consideration against aimospheric over voltages. The
decision tree has four outputs which belong to the four solutions for installation of the antenna
system, described in Table 2. It is important to distinguish between the responsibilities 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.

1

c In protected volume of external isolated ATS, see Figure 12 IEC 62305 series
and Figure 13

d If lightning stroke risk R < tolerable risk R;; see Figure 16 IEC 62305-2:2010

>

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.

B Antenna system connected to an equipotential bonding
system and with connection to an LPS
Building with an LPS; antenna mast serves as non-isolated [EC 62305 series
air-termination system (ATS), see Figure 14 This document

. 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.

NOTE

equipotentially bonded.

For installations covered by solution 4, it is nonetheless strongly recommended that the sy

btem is

11.2.2

If the b
with an
system
IEC 62
installe
type 2
protect
of such

equipmlent.

The di
protect

Building equipped with a lightning protection system (LPS)

uilding is already equipped or‘will be equipped (on the request of the antenna in
LPS conforming to the .IEC 62305 series the best solution for installing an 4
is to use a protected yolume of this LPS (solution 1b in Table 2) as describeq
BO5 series. The antenna system shall not be connected to the LPS system
d in the protected«olume but shall be separated by the dimension ‘S’ and fitt
surge arresters_gn)each conductor entering the building. The possibility to use

an installation: Surge arrestors shall be placed as close as possible to the pr

stance) ‘between equipment cabinets and any external cables located near li
on{eonductor shall be maintained as high as possible in order to reduce the i

staller)
ntenna

in the
5 when
ed with
such a

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

btected

ghtning
nduced

voltag

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

conduc

tors 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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then local common practice shall be used to determine a solution or, as a

)

using available data) this shall be compared with the tolerable risk R; to determine whether consideration shall
It is important to distinguish between the responsibilities of the antenna installer (solid line boxes in
Figure 10 — Flow chart for selection of the appropriate method for protecting
the antenna system against atmospheric overvoltages

be given to the installation of an LPS or whether to proceed to output 1/solution 1. If it is impossible to determine

An assessment shall be made of the risk of lightning strike R. If a definitive value of R is known (by calculation
the value of R (e.g. lack of local data

minimum, the option output 2 / solution 2 shall be realised.
Figure 10) and the responsibilities of the LPS installer (dashed line boxes in Figure 10).

NOTE

a
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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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3c &= 4b 4b
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D \
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7 - [YSXXXC, 7 9a
7 5
////; ¢/
IEC
Key
1 Mains supply 2 Main earthing bar
3a, 3b,[3c Equipotential bonding bars 4, 4a, 4b Protective bonding conductors (minifnum
cross-section according to 6.2 c¢)
5 Earth bonding(@anductor (e.g. = 16 mm? 6 External earthing conductor of the btildings
Cu) according to"11.3.2 LPS (e.g. = 50 mm2 Cu, solid round,
according to IEC 62305-3)
7 Earthjng, ‘terminal 8 Protective conductor (PE)
9 Eartheelectrode 9a LPS earth electrode
10 Mains power distribution box with SPD 11 Home distributor (HD)
12 Interception rod 13 Protected volume by isolated LPS (gee
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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>
LPS Insulating 1247
N

distance holder ~
I K S

N
S \\
[ N
N
S
N
a
LPS
3aer =) of the building
SPD 2 (Opt) ® fla 4

B

t Mains supply

; 000
/ e
IEC
Key
1 Mains supply 2 Main earthing bar
3a, 3b,|3c Equipotential bohding bars 4, 4a, 4b Protective bonding conductors (minijpnum
cross-section according to 6.2 c)
5 Earth bonding conductor (e.g. = 16 mm? 6 External earthing conductor of the btildings
Cu) according to 11.3.2 LPS (e.g. = 50 mm? Cu, solid round,
according to IEC 62305-3:2010, Tabje 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 Tnterception rod T3 Protected volume by 1solated 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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12

i
LPS insulating
distance holder

o

3a H]
SPD 2 (Opt) E[VHY s 4

—47 —

LPS
of the building

B

Mains supply

nmum

hildings

Key
1 Mains supply 2 Main earthing bar
3a, 3b,[3c  Equipotential bonding bars 4, 4a, 4b Protective bonding conductors (mini
cross-section according to 6.2 c)
5 Earth bonding conductor (e.g. = 16 mm? 6 External earthing conductor of the b
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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.‘\‘\‘\‘\\ \ Responsibility of
W qualified LPS installer

3b LPS
SPD 1 of the building

sPD 2 EIYHYAYHYHY
T ~<_
23 [ Head- S I
— |
i !

— Mains supply

00@& f‘
e~ l— ........... _.Il
9= IEC
Key
1 Mains supply 2 Main earthing bar
3a, 3b,[3c  Equipotential bording bars 4, 4a, 4b Protective bonding conductors (minifnum
cross-section according to 6.2 c¢)

6 External earthing conductor of the 8 Protective conductor (PE)

building's-LLPS (e.g. = 50 mm?2 Cu, solid

roundfaecording to IEC 62305-3)
9 Earth-electrode 10 Mains power distribution box with SRD
11 Home distributor (HD)
S Separation distance according to

I 2200 2
T 0509~

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 sh

NOTE 2

11.2.3

all be inspected in accordance with IEC 62305-3:2010, Clause 7.
For requirements in Japan, see C.10.2.

Building not equipped with an LPS

11.2.3.1 General

Where

terrestn
is not

As exa
decisio

For cages B, C and D, the risk assessment of the building with the antenna system g
performped according to IEC 62305-2.

NOTE Hor requirements in Germany, see C.10.1.

11.2.3.

Identifying the maximum value of the risk which ¢an be tolerated in a building (the "td

by loca
loss of
loss of

loss of

risk") i the responsibility of the authority having jurisdiction. If the tolerable risk is not a
| regulations, the risk of the building is taken as indicated in IEC 62305-2:2010, T
human life or permanent injuries Ry = 1079,
service to the public Ry =103,
cultural heritage Ry =104,
fer programmes exist within National Standards Bodies for calculation of the tg

Compu

risk, which can assist installers in order to evaluate the lightning risk R of the complete |
including the antenna( installation and compare it to the tolerable risk R;. However,

cases ghould be calculated according to IEC 62305-2.

11.2.3.

If the b

ial television distribution systems confined to one building, protection against li
andatory unless required by local regulations (but nonetheless strongly.recommsg

ples, cases described in 11.2.3.3 to 11.2.3.6 shall be considered as shown
h tree of Figure 10 and in Table 2.

P Tolerable risk

B Case’A — Bonding required without LPS

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

the risk due to lightning is less than the tolerable risk according to 11.2.3.2, fan intliividual
satellit¢ and/or terrestrial television receiving networks or systems and extended satellitg

and/or
ghtning
ended).

in the

hall be

lerable
ailable
able 4:

lerable
uilding
difficult

e LPS is not mandatory by local authority regulations, or

e 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

o 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 Hor requirements in Germany, see C.10.1.

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

11.2.3.p Case C — Lightning protection by risk-reducing measures

If the byilding 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 aboe the maximum value of risk which can be tolerateds, itvis possible, according to the
IEC 62805 series, to apply additional measures in order to,reduce the risk.

These additional measures, to be specified by an LPSAinstaller (or lightning protection ¢xpert),
are dependent on the causes that have producedsthe R > Ry condition. These additional

measutles can be the provision of

e SPID devices, according to IEC 62305-4:2010,
e scr¢ening for incoming power line, overhead or underground services,

o firelextinguishers.

If after |considering the provision.0f’one or more of these solutions the condition R < Ry|can be

obtaingd, this provision shall\be applied and then an LPS is not required. This Igads to
output [I/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 beyaumore cost effective solution than a provision of an LPS.

11.2.3.p L€ase D - LPS required

If after|cansidering the placement of these provisions the condition R > R, 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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Class H = 100 kA
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SPD c
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4a Class H = 100 kA
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1 p
“d 4
\
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U
< S o
\
O o ¥
| 6
| o | |
A A
\
\
o) o ‘
S & “
\
o o | 8
\ \
8 v
\ Class H = 100 kA
\ IEC 62561-1,
| and IEC 62305-3
Class H = 100 kA 10 \
IEC 62561-1 \ /
2] 2 \
Mains supply 7
r— — - — . — .. C—t t —t — s — | 9
9 —
— r— IEC
Key
1 Mains supply 2 Main earthing bar
3a, 3b | Equipotentialkbonding bars 4, 4a Protective bonding conductors (see 6.2 ¢)
5 Earth bondifg 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 628305-3
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 2.

Figure 15 — Example of equipotential bonded headend
and earthed antennas (building without LPS)
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s 4
// A
IEC
Key
1 Mains supply 2 Main earthing bar
3 a, 3b | Equipotential bonding bars 4a, 4b, 4c Protective bonding conductors accofding to
6.2c
9 Earth electrode
NOTE 1| The equipotential bohding bar 3a connecting the outer conductors of the output cables of the Headend
with thg protective bonding’ conductor 4a can be a temporary installation to ensure safety during equipment
replacefnent.
NOTE 2] The equipotential bonding bars 3a and 3b could be either metallic bars for directly fixing and coptacting
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 ip either
performbdvia the metallic equipment enclosure or hy an additional protective hnnding conductor 4

NOTE 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)

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.
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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
(directly or by means of overvoltage discharge limiters/surge protective devices (SPD)) placed
between:

o external and internal metallic parts,

e external and internal electrical circuits.

Overvoltages induced in the coaxial cables of a cable network may generate sparks with fire
risk. By use of an internal LPS, dangerous sparking between different parts within a building
can be avoided by:

e equpotential bonding by connecting the sheath ol the Network cable an € body |of spur
feedlers at each floor to the next equipotential bonding bar to achieve slender Joops of
equlipotential bonding,

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

e seppration distances between the equipment and components of the €able system, other
conductive parts of the building and electrical equipment.

The infernal 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 bonding conductors

To achjeve a sufficient bonding current capability, thehsum of all cable shield cross-sfections
has to flesult in a value according to 6.2 ¢). This can be achieved by the installation of additional
bonding conductors 4d as shown in Figure 17. Texavoid inductive loops between the |coaxial
cable t¢ be protected and the conductor 4d, it is recommended to lead these conductors parallel
and negr to the coaxial cable.

Additiopal bonding conductors serve for protection against fire and sparking caused by inductive
events |due to nearest lightning discharges.

The surge protection of the inner conductor of a coaxial cable can be achieved by using
appropfiate equipment. The mounting instructions of the manufacturer have to be congidered
as welllas the above mentioned installation rules.

11.3.2 | Earthing conductors

Termingl and wires-shall be designed to withstand lightning currents of 100 kA in accqrdance
with [ELC 62561-1:2017, Class H, and IEC 62561-2. The earthing conductor shall be ipstalled
straigh{ 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
suitablg¢_edrthing conductor is a wire having a minimum cross-sectional area of not less than
16 mm2 Cu insulated or bare, or 25 mm2 insulated Al or 50 mm2 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.

Fine-wire conductors shall not be used as earthing conductors. They are only allowed for
conductors not carrying lightning currents.


https://iecnorm.com/api/?name=a8ec711d8232b6565a7c0df8c5b4a7b0

- 54 — IEC 60728-11:2023 © |IEC 2023

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

e metallic installations provided 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 earthing conductors;

NOTE 1 According to IEC 60364-5-54:2011 metallic water pipes do generally not meet the requirements
as protective conductor.

e the metal framework of the structure;

e the interconnected steel of the structure:

—

o facade elements, profiled rails and sub-constructions of metal facades, providediths

— heir dimensions comply with the requirements for down conductors and their thickness
s not less than 0,5 mm,

— their electrical continuity in a vertical direction is assured (joints shall be made|secure
by such means as brazing, welding, crimping, screwing or bolting).

The following components are specifically excluded:

e profective earth and/or neutral conductors of the electricity supply;

e theouter conductor of any coaxial cable.

NOTE 2 | For requirements in Japan, see Clause C.11.
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Responsibilty of
qualified LPS installer

LPS
of the building

~
1 O
(¢]

N
w
o

Mains supply
O — o — o — . 'Y )
IEC
Key
1 Mains supply 2 Main earthing bar
3a, 3b,[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. 2.50'mm? Cu) (see IEC 62305-3)
Earth electrode 10 Mains power distribution box with SFD
S Separation distance according to
IEC)62305-3

Figure 17 — Example of protecting an antenna system (not installed
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.
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Figure 18c — Minimum dimensiOQQ steel strip
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IEC

Figure 18d — Structural steel work

Figure 18 — Examples of earthing mechanisms

The minimum cross-sectional area of each earth electrode is 50 mm2 copper or 90 mm2 hot-dip
galvanized or stainless steel. More details can be found in IEC 60364-5-54:2011.
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Natural components such as interconnected concrete reinforcing steel or other suitable
underground metal structures, incorporated in the building's foundation and whose dimensions
comply with the above-mentioned limits, can also be employed.

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

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

11.4 Overvoltage protection

Inductigp-ean i S5y —at-the-headen d of the
cable nfetwork 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 sipgle dwelling unit is shown in Figure 19.
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— HE:
17a
PE
[ £ | Eil 10a
—t—— From utility supply
2 IEC

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 overvoltage protective devices could be installed also in front of terminal equipment used
in multi-dwelling units.

Figure 19 — Example of an overvoltage protective device for single dwelling unit
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12 Mechanical stability

12.1 General requirements

C 2023

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 thele

in Figu

e 20, the bending moment at the fixing point shall not exceed 1 650 Nm. The wi

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

length.

Ixample
nd load
the full
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W, xa, =M, % ________

Wyxa,=M, % """

/N /N
> a, (6 m max.)

——
/X&Z@* ay= M,

%

Maximum bending moment 1 650 N@ <

Fixing point

b3 %"_]r

- Bm
Wyxa, =M, % -

Mb/Nm

1/6a = 1/5a,

2

Key

a; distance of antenna/number i from the fixing point of the mast
My, bending moment of.antenna number i

My syim of bending moments of all i antennas and of the mast

/4 wjnd load-of antenna number i

Where tHe fength is greater than 6 m or where it is anticipated that this bending moment will be exceeded g
fixing mdthods are used the services of 3 qualified person who can guarantee the safety of the structy

IEC

r if other

e 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

C 2023

For the purpose of establishing mast loadings, the following values can be used in the absence

of spec

ific 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).

e |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/m2 (wind speed 42 m/s or approximately

150

NOTE 1

km/h).

For requirements in Finland, see Clause C.14.

The wirlud load on the antenna shall be calculated as follows:

where

W is th
c s th
p s th
A is th

The co

Loadin

NOTE 2
value be

- for g

- for g

The be

where
M,

Wy, Wy ...

Cl1, Clz,

W=cpA

e wind load, in newtons;

e load coefficient;

e wind pressure, in pascals (N/m2);
e component area, in square metres.

pfficient ¢ to be used is 1,2.

) due to snow and ice is not considered.

Adverse environmental conditions or local regulations may require that a higher or lower wind-
assumed, for example:

wind speed of 45 m/s (160 km/h), the wihd pressure shall be 1 250 N/m?;
wind speed of 56 m/s (200 km/h), thé.wind pressure shall be 1 900 N/m?2.

hding moment at the fixing.point shall be calculated as follows:

Mb=W1a1+W2a2+...

is the ‘bending moment, in newton metres;
isithe wind load, in newtons;

is the mast length from the antenna to the fixing point, in metres.

pressure

12.4 Mast construction

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 Bj ,) 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.


https://iecnorm.com/api/?name=a8ec711d8232b6565a7c0df8c5b4a7b0

IEC 60728-11:2023 © |IEC 2023 - 63 -

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
(normative)

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 build-up of dangerous voltages between equipment and earth potential. The second role is
more critteatinthatit pluv;dco plutcut;uu fort oubo\.alibclo, pCIDUIIIIU: vvx.ulr\;lly O, Oor—¢€xX erna”y
inspectjng, the system or any other person in the case of a fault condition in the equipment that
would gtherwise 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 earthing for equipmient. By
definitipn, Class Il equipment cannot introduce earth faults and Class- equipment is prptected
by its own earthing connection: fault current should therefore not flew through a cable network
system| There are instances, however, when a common earth.etectrode is used (for example a
street ¢abinet such as is shown in Figure 1) and the onus i$)0n the cable system installer to
ensurelthat adequate protection exists.

The overriding requirement for safety earthing is that.the impedance of the fault path is small
enough so that sufficient current flows in the event'ef-a fault to ensure that any protectiveg device,
such ag a fuse or circuit breaker, will operate before any dangerous shock can occur.

The mgximum value of loop impedance Z3,' can be calculated from Ohm's law:

U
Z =—
max ]f
where
U ig the supply voltage to the equipment operating under fault condition, and
It i the resultant fault current required to cause operation of the protective disconpection

device.

The valueg,0f' I; depends upon the type and operating characteristics of the protective| device
and thé—reguired-disconnesctiontime—Fhetattermay-vary-depending-upontocal-elestrical code
regulations but typically may have two values. In the United Kingdom, for instance, a value 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 leakage
that ¢ own in
Figure A.1, is therefore a vital factor in ensuring that no hazardous touch voltage exists| for the
bonded structure.

Leakage current generator

Equipotentially bonded
network

Local earth potential
I
IEC

Figure A.1 — Systematic of earth loop resistance

If a general case, as shown in Figure-A.1, is considered the touch voltage of the equipoientially
bonded network shall be less than'45 V. If a design value of 35 V is assumed then the maximum
value df R, the earth loop impedance is 10 kQ for a leakage current of 3,5 mA. This i$ easily
achievable by any of the methods detailed in 11.3.3. Generally, values of this magnityde can
also bg considered to (be"effective against the build-up of static load due to atmoppheric
disturbances.

Note thpt a singleClass |l device may have a maximum touch current of 0,5 mA RMS for gevices
covered, respéectively and, whilst equipotential bonding is not obligatory, it is still recommnended.
The todich current hazard, safe let-go threshold current (see Clause A.4) shall be legs than
5 mA MS as deflned in IEC 62368 1 and therefore the maximum summatlon of touch durrents

Ste ' =vice ' ‘ vise ' onding is

mandatory. For methods of measurement see |[EC 60990

However, in a large cable network, composed of many Class Il 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 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.

— The_touch hazard reaction (defined in IEC 60990:2016) occurs for leakage currents greater

tham 0,25 mA and may induce momentary muscle reflex. Whilst not likely to cause.medium
ng term physiological problems, the initial loss of control is particularly impoértant when
the [skilled person is working in an exposed position, for example working at)height, off a
laddler under wet conditions, etc. The risk can be minimised by provision\of a functional
earth to lower the induced voltage on any exposed metalwork. Skilled persons working on
such an installation shall either:

o patisfy themselves of the continuity of a local mains earth_.and then use thdt earth
connection to minimise any induced voltage that may be found on the gntenna
nstallation by making a temporary bond, or

¢ |solate from the mains supply all devices connected and:interconnected with the gntenna
nstallation such that there is no possibility of the presence of an induced voltgge and
ho touch currents; or

e ppply a functional earth to the system as detailed below.

The toych current hazard (safe let-go threshold current) defined in IEC 60990:2016 is the level
at which it may not be possible for an exposed person to remove or let go contact with the
expose[d voltage hazard. The maximum touch current below the safe let-go threshold cyrrent is
taken gs 3,5 mA RMS as defined in IEC.60479-1. For simple installations where equipptential
bonding is not present, the number of-interconnected items of Class Il equipment shall be
limited [so that the aggregate leakage current does not exceed 3,5 mA RMS.

Note thlat the leakage current yalues given in IEC 60990:2016 and IEC 60479-1 are defined for
persons. It is assumed that these figures are also applicable to animals.

For insfallation and servicing of installations the skilled person shall either:

o fungtionally earth the distribution amplifier and / or each of the coaxial cables at a|central
locgtion, or

o fung¢tionally*earth one of the coaxial cables at a convenient location providing that there is
a low /mpedance path from the cable chosen to all other cables in the installation, of

e enstrethat any-temporary bundillg arrangenments (fUI instance-thoseshownmin Fiywe 11 to
Figure 16 and explained in NOTE 1 of these Figures) are present 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 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
protecting measures shall be taken due to the possibility of exposure to lightning. Shield wires,
steel tubes c—shat-be—considered-for-theprotectionof coaxtatcabtes:

This will protect coaxial cables against both direct lightning strokes and disruptive disgharges
from ngarby underground installations, metallic structures, tree roots, etc.

B.2 BSoil quality determines shield-wiring necessity

Shield wires should be used when the specific electrical resistanCe p of the soil in wHich the
cables pre buried in is as specified (see also Table B.1):

P <[00 Om No shield wire is necessary

P =100 OQm to 1 000 Om One shield wire is necessary

P =M 000 Om to 3 000 Om Either cables with wire;armouring or two shield wires are necessgry
P >3 000 Om Cables laid in iron pip€&s are necessary

Shield Wires are laid out parallel to, about@0 cm above or possibly alongside the cable

Table B.1 — Conductivity of different types of soil

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

Sea wafer 2 0,1 to 10
Clay 40 8 to 70
Subsoil water 50 10 to 150
Mixture [of clay“and sand 100 4 to 300
Shale, s]andstone, etc. 120 10 to 1 000
Moist cllay soil, turf 150 5to 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.


https://iecnorm.com/api/?name=a8ec711d8232b6565a7c0df8c5b4a7b0

- 68 — IEC 60728-11:2023 © |IEC 2023

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
metallic ducts.

The valdes+aFable-B2-give-an-overvew-overa-typicalprotectiontevet-based-eneachtype of
protect|on, Ky = 1 signifies no protection.
Table B.2 — Protection factors (Kp) of protection measures
against direct lightning strokes for buried cables
Protection means K,
One shigld wire 0,6
Two shigld wires 0,4
Lightninlg protection duct 0,1
Lightninjg protective cable 0,02
Steel tupe 0,01

If a mg
calcula

ed by the following formula:

re accurate level of protection is desifed or required, the level of protection

can be

”
K 22
P . 2
1% 122
where (see Figure B.1)
ry1 i the mean.radius of the sheath,
rio ig the distance between their axes,
roo  ig thewradius of the shield wire.
Alr
Earth r Shield wire

22

1"

Figure B.1 — Principle of single shield wire

42

r @Cable sheath

IEC
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