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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 11: Safety

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standar mprising
all nfational electrotechnical committees (IEC National Committees). j promote
interpational co-operation on all questions concerning standardization in the eleg{rical and ields. To
this ¢nd and in addition to other activities, IEC publishes International Standard i[ications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; anpy & interested
in the subject dealt with may participate in this preparatory work gnd non-
govefnmental organlzatlons Ilalsmg with the IEC also partlmpate in th 5 closely
with hined by
agres

2) The ible, an
inter bentation
from

3) IEC National
Com t of IEC
Publi for any
misin

4) In or nittees undertake to apply IEC Publications
transparently to the maximu and regional publications. Any diyergence
betwe regional publication shall be clearly indicated in
the Iatter.

5) IEC provides no markipg\ proce Qdi its_approval and cannot be rendered responsiblg for any
equigment declared to be in

6) All ugers should

7) No ligbility shall a mployees, servants or agents including individual experts and
mempers of its tec at|onal Committees for any personal injury, property damage or
other whether direct or indirect, or for costs (including legal fees) and
expe use of, or reliance upon, this IEC Publication or any ofher IEC
Publi

8) Attention i e references cited in this publication. Use of the referenced publiqations is
indis ! application of this publication

9) AttentionN Wo-te, the_possibility that some of the elements of this IEC Publication may be the subject of
patent rights: EC shaN not*be held responsible for identifying any or all such patent rights.

Interna d IEC 60728-11 has been prepared by technical area 5: Cable ng¢tworks

for telejvision signals, sound signals and interactive services, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

F/ional Standa

This second edition cancels and replaces the first edition published in 1997 and its
amendment 1 (2000). This edition constitutes a technical revision.

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

a) Clause 6, Equipotential bonding and earthing, has been rewritten.

b) Clause 8, Remote power feeding in cable networks, has been rewritten.

c) New informative Annex A: Use of shield wires to protect installations with coaxial cables

d) New informative Annex B: Special conditions using IT power line networks
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The text of this standard is based on the following documents:

FDIS Report on voting
100/847A/FDIS 100/896/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 6QZ28 _consists aof the fnllnwing parts_under the gpnnrql title Cahle netwarks for
televisipn signals, sound signals and interactive services:

Part 1:| Methods of measurement and system performance
Part 2:| Electromagnetic compatibility for equipment

Part 3:| Active coaxial wideband distribution equipment
Part 4:| Passive coaxial wideband distribution equipment
Part 5:| Headend equipment

Part 6:| Optical equipment

Part 7:| Hybrid fibre coax outside plant status
Part 9:| Interfaces of cabled distribution i dgddlated signals
Part 10: System performance of return pa

Part 11: Safety (this publication)
Part 12: Electromagnetic

The fol

Clause€

e The
sys

Ffibution

{ areas with an IT-network (Norway).

tions inside buildings described in 6.2i) and shown in Fjgure 6
should e equipped with a galvanic isolator separating local earth from th¢ cable
network: distribution lines (Norway).

o |Examples of installations inside buildings described in 6.2.11 and shown in Higure 7
| 1o : Al H o 1 : H lat F'H 1 [ $la £ 4+l
STTUUTU DT TUUTYYTU  WILIT a yaivdriio T1ouUlatul  oTyudiatiily tuudr ©artirr TTurtt il Cable

network distribution lines (Norway).

o Subclauses 6.3.4, 6.3.4.1, 6.3.4.2 and 6.3.5 have no relevance for cable networks in
areas with an IT power distribution system (Norway).

e Common earthing is not permitted due to electrical earthing conditions (France).
Subclause 6.2:

e Galvanic isolation should withstand a voltage of 1 kV r.m.s. during 1 min (France).
e The equipotential bonding method is not used in Japan (Japan).

e Earthing to gas networks as shown in Figures 3 and 4 is not admitted (Japan, Poland).
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Subclause 8.1:

Remote power feeding voltage shall not exceed 90 V AC r.m.s and the line-powering
current shall not exceed 15 A (Japan).

Clause 9:

The French regulation (arrété interministériel, 2 April 1991) specifies, among many other
parameters, the minimum distance between electric supply wires (isolated and non-
isolated, low-voltage and high-voltage) and any other installation (for example, buildings,
antennas, telecommunication lines, etc.). The main clauses of this regulation, which
concern the cable networks, are Clauses 12, 25, 26, 33, 33bis, 38, 49, 51, 52 and 63.
Clapse 9 0 9 Oqm (oujdoors),

and this is not sufficient to cover overhead cables. As an example, istance
betyveen an overhead telecommunication line and an overhead |lgw-voltage b 1 kV)
ele under
Sp inimum
dist on the
voltage, on the isolation of the cable and on the location(b ses 33
and 63) (France).

e For|antennas in proximity of voltages up to 7 000 )

1.] Low voltage:
Cable: >30 cm
Isolated wire: 260 cm
2.| High voltage:
Cable:
Isolated wire:

Clausq 10:

e The resista thod is
not|used in Japa safety
tern d 5s than
1 bn of a
saf able of
the

Clausd 4

o Al C over-
voltages and fer/the elimination of potential differences. In Japan, installation of a
lightnidg protection system is necessary in the case where the topmost height| of the

con's ide the

safety zone of another lightning protection system (see Figure 15) (Japan).

Subclause 11.1.1:

An equipotential bonding conductor is not used, because the bonding method is not used
in Japan (Japan).

Subclause 11.2.2:

An earth termination system is not used in Japan. Only a lightning protection system is
applied (see Figure 15) (Japan).

As the conductivity of earth in Finland is lower than what is normal in many other
countries, the earthing electrodes in 11.2.2 should be as shown in Figures 16 a), 16 b)
or 16 c¢) (Finland).
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The earthing conductors have the following requirements (Japan):

a)
b)

c)

d)

Conductors for a lightning rod: >30 mm2 Cu.
For an earthing resistance of <10 Q, the diameter has to be at least 2,6 mm Cu.

For an earthing resistance of <100 Q, indoors, the diameter has to be at least 1,6 mm

Cu or the cross-sectional area has to be at least 2 mm?2 Cu

For an earthing resistance of <100 Q, outdoors, the diameter has to be at least 2,6 mm

Cu or the cross-sectional area has to be at least 5,5 mm? Cu.

Subclause 12.2:

Subclguse 12.3:

The committee has decided that the
the malintenance result date indicated
the datp related to the specific publicatic

Thn hondinamomoent of o mact un o B8 m 1o nat annlind in
gQooTTaTTT THTUTTTOTTIC UT O Moot O tOT U T TTOT P pPITe oI

not|be destroyed by the following wind pressures (Japan):

1.

2.

Hor an antenna height 7 < 16 m, the wind pressure is 60\@, i

Hor an antenna height # > 16 m, the wind pressure is 120

Thd required wind pressure value is 700 N/mZ2 for bGildings™

recpnfirmed,;
withdrawn;
replaced by a revis

aménded. :

t shall

bd until
c.ch" in
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks including equipment and
associated methods of measurement for head-end reception, processing and distribution of
television signals, sound signals, interactive multimedia signals, interfaces and their
associated data signals, using all applicable transmission media.

This includes

— CATV networks;
— MAT\ networks and SMATV networks:

— individual receiving networks;

and all[kinds of equipment, systems and installations installed in sug

The ex
the hes

The std
well as
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 11: Safety

1 Scope
This pg o 7 ystems
and eq arily\installed

systemis, for example, caravans.

Additiohal requirements may be applied, for example, referring t

e electrical installations of buildings and overhead lines;

o other telecommunication services distribution systems;

e watpr distribution systems;

e gas|distribution systems;

e lighftning systems.
This sfandard is intended to provide % fi S S ety of the system, pefsonnel

working on it, subscribers and subscriper equipme deals only with safety aspectq and is
not intg ' equipment used in the system.

2 Ndrmative refere

The following re nce Pme 3 pensable for the application of this dogument.
For dated refere ,/QN i edapplies. For undated references, the latest|edition
of the neferenced do j

IEC 60

IEC 60

IEC 60

IEC 60B25-1:2001, Safety of laser products — Part 1: Equipment classification, requirements
and usérs yul'dc

IEC 60825-2:2000, Safety of laser products — Part 2: Safety of optical fibre communication
systems (OFCS)

IEC 60950-1:2001, Information technology equipment - Safety — Part 1. General
requirements

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

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

EN 50117 (all parts), Coaxial cables used in cabled distribution networks
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3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

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

NOTE Some terms have been taken from IEC 60050-195 and IEC 60050-826.

3.11
amplifier
device to compensate for attenuation

3.1.2 L
attenuation
decibel ratio of the input power to the output power

3.1.3
cable
generaI
individ
directigns

ks and
stream

3.1.4
CATV network or community anten z ‘
network designed to provide sound and te i ractive
servicels to communities

3.1.5
earthing arrangement

all the [electric connectio
and eqpipment

[IEV 195-02-2010

3.1.6
earthing conduec
protectjve cong Mmain earthing terminal or bar to the earth electrod

allation

11

[IEV 846-0

3.1.7
earth alectrod

condudtive\part or>a group of conductive parts in intimate contact with and providing an
electridal.€onnection with earth

[IEV 826-04-02]

3.1.8

earthing terminal

connection point by means of which the earthing or grounding of a conducting part of an
equipment is accomplished

3.1.9

electric shock

pathophysiological effect resulting from an electric current passing through a human or
animal body

[IEV 826-03-04]
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3.1.10

equipotential bonding

electrical connection putting various exposed conductive parts and extraneous conductive
parts at a substantially equal potential

[IEV 826-04-09]

3.1.11

equipotential bonding bar

bar to which, for example, extraneous conductive parts (see IEV 826-03-03), metal sheet of
electrical power and telecommunication cables and other cables can be bonded

3.1.12
equipdtential bonding conductor
protectjve conductor for ensuring equipotential bonding

[IEV 846-04-10]

3.1.13
feeder
transm(ssion path forming part of a cable network. £
cable, pptical fibre, waveguide or any combinatio
applied to paths containing one or more radio links

cofisist of a metallic
sion, the term|is also

3.1.14
galvanjic isolator
device |providing electrical isolation be

6w a certai quency range.

3.1.15
hazardous voltage
electriqal condition of

be drawn
[IEC 60 065:2001,@" o\

3.1.16
head-end
equipnient, ich™ between receiving antennas or other signal sources and the
remain , to process the signals to be distributed

azardous touch current (electric shock) could

3.1.17
individual receiving rietwork
netwo} designed to provide sound and television signals as well as signals for intgractive
servicels t0"an individual household

3.1.18

lightning protection system (LPS)

complete system used to protect a space against the effects of lightning consisting of both
external and internal lightning protection systems

NOTE In particular cases, an LPS may consist of an external LPS or an internal LPS only (see IEC 61024-1).

3.1.19

main earthing terminal; main earthing bar

terminal or bar provided for the connection of protective conductors, including equipotential
bonding conductors and conductors for functional earthing, if any, to the means of earthing

[IEV 826-04-08]
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3.1.20

MATV network or master antenna television network

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

3.1.21

metal installation

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

[IEC 61024-1:1990, definition 1.2.18]

3.1.22
"natural” component of an LPS
component which performs a lightning protection function but is lledspecifigally for
that pufpose

NOTE $ome examples of the use of this term are as follows:

— "natdral" air-termination;
— "natdral" down-conductor;
— "natdral" earth electrode.

[IEC 61024-1:1990, definition 1.2.17]

3.1.23
network interface unit (NIU)

interfage between the cable network and the ne ide an apartment

NOTE The network interface uni tive element and/or a galvanic isolation.

3.1.24
neutral conductor (s

condugtor conn
transmission of € rj

P a system and capable of contributing| to the

[IEV 846-01-03]

3.1.25
PEN cong
earthed
condugtor.

ombiping the functions of both protective conductor and [neutral

NOTE The acronym
the neuttal conductor.

[IEV 826-84-06]

esults from the combination of both symbols PE for the protective conductor gnd N for

3.1.26

protective conductor (symbol PE)

conductor required by some measures for protection against electric shock for electrically
connecting any of the following parts:

— exposed conductive parts;

— extraneous conductive parts;

— main earthing terminal;

— earth electrode;

— earthed point of the source or artificial neutral

[IEV 826-04-05]
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3.1.27
receiver lead
lead, which connects the system outlet to the subscriber equipment

3.1.28
receiving antenna

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

and transfers these to the remainder of the cable network

3.1.29
remote power feeding voltage
voltage e

3.1.30
safety
which o dangerous sparking can occur

[IEC 61024-1:1990, definition 1.2.23]

3.1.31
SMATY network or satellite master antenna televisiogh hetwark

network designed to provide sound and televi Sig Is@ well as signals for inte

servicels, received by satellite recejy
and/or radio signals, to households ingne ©

3.1.32

splitter (spur unit)

device[in which the signa (in port s divided equally or unequally b
two or more (output) parts

NOTE $ome forms of this d

3.1.33

spur fgeder

feeder fo which spli aps or looped system outlets are connected
3.1.34

subscii

equipm N r premises such as receivers, tuners, decoders, video reg

multim

3.1.35
subsciiber feeder

ine

ractive

etween

orders,

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

to the subscriber equipment

3.1.36
subscriber tap
device for connecting a subscriber feeder to a spur feeder

3.1.37
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

[IEC 61024-1:1990, definition 1.2.24]
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3.1.38
system outlet
device for interconnecting a subscriber feeder and a receiver lead

3.1.39

transfer point

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

3.2 Symbols

The following graphical symbols are used in the figures of this standard.

Coaxial conductor
[S00011]

>
}{} System outiet

o
Over-voltage protective device 5@2 dXI al over-voltage prptective

3.3  Abbreviations
a.c. alternating current
AM
CATV
d.c.

LPS
MATV

(network)

NIU
PE
PEN

r.f. radio frequency

r.m.s root mean square
SMATV satellite master antenna television (network)

TV Television

4 General requirements

4.1 General

The cable network shall be so designed, constructed and installed as to present no danger,
either under normal condition or abnormal (any single fault) condition, to subscribers,
personnel working on, or externally inspecting, the system, or to any other person, providing
particularly
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— personal protection against electric shock;
— personal protection against physical injury;

— protection against fire.

For further details, see the IEC 60364 series.

NOTE The above does not apply to skilled persons working on the equipment, who may be exposed to live parts

of the equipment by the removal of protective covers.

4.2 Mechanical requirements

All parts of the system shall be so constructed that there is no danger of physical injur

from

contac{ with sharp edges or corners.

4.3 Accessible parts

Accesq to hazardous parts shall not be possible to the general
protectjve cover by use of a tool. IEC 60065 defines accessibl

4.4 lLaser radiation

If equigment embodying laser products is used, special att svshall be paid to radia
safety.|Refer to IEC 60825-1 and IEC 60825-2 forxequjre

5 Protection against environmental in

All system parts, taking into account\ext
have tg be selected and [
the required protective m

NOTE $pecial measures 3

humidity
6 E uipotentia:; 3

that no hazardous voltages can be present on the outer con
of any pabte ora i etalwork of any equipment, including passive items. The 1

lightning protection.of’antenna systems are given in Clause 11.

pving a
res.

ion

posed,
ness of

ture and

ents of
ductors
equire-
ng and

These

not be

considered to provide protection against electric shock currents from electrical installations.

Earthing arrangements and protective conductors shall be designed and constructed in

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

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

electric
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6.2

a)

g)

h)

Equipotential bonding mechanisms

In order to prevent potential differences between a cable network and other extraneous
conductive parts, which might do harm to persons or cause damage, for example, by
arcing, the cable network shall be included in the equipotential bonding system of the
building.

NOTE Equipotential bonding between metal installations and electrical systems in and on the building is

generally carried out at the equipotential bonding bar of the building. Multiple, meshed equipotential bonding
increases its effectiveness.

Equipotential bonding can be achieved by means of equipotential 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 honding

efficiency.

Thg equipotential bonding conductors connected to earthi all be

megchanically stable and shall have a minimum cross-sectiona u. They

shgll comply with IEC 60364-5-54.

Metallic enclosures for mains-supplied equipment shall ocated

outgide buildings. An example of an equipotential bongin Figure

1.

Wh lancing

curf cable

net

As

- hnd the
outer

Thg safety sign to sign

B360ﬂ80<$>

If halancing rren by the

manufacturer g of the cable connectors, a galvanic isolation fnay be

us

Wh provided between sections of the network, to eljminate

bal local potential differences, the outer conductors df each

isolated shall ke connected to an earthing system

NOT i g, in case of improper design, can radiate or pick up inadmissible high-ffequency

enefgy. Therefore, coxpliance with the requirements of IEC 60728-2 should be checked carefully.

NOT sglators can be damaged by over-voltages

The ‘euter conductors of coaxial cables entering or leaving a building shall be included in

the equipotential bonding system of the building, either at the equipment or separately.
The subscriber feeder cables need not be bonded if a galvanic isolator or fully isolated
outlets (see Clause 10) or transfer points each with a galvanic isolation for the inner and
the outer conductor are used. Examples are shown in Figures 3, 4 and 5.

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 5.

NOTE 1 Galvanic isolators, in case of improper design, can radiate or pick up inadmissible high-frequency
energy. Therefore, compliance with the requirements of IEC 60728-2 should be checked carefully.

NOTE 2 Galvanic isolators can be damaged by over-voltages.
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When changing or removing equipment 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 currents from subscriber equipment. Provision shall
be made to maintain continuity of the outer conductor system while units are changed or
removed to avoid electric shock (shock currents). An example is shown in Figure 6. In
addition, the inner conductors shall be safeguarded against contact.

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

All metallic enclosures, housings, mounting bays, racks and mains-supplied equipment,
shall be provided W|th an external earthing terminal as shown in Figures 7 and 8

comphrrg-with-HEG-60066-0rHEGC-60960-1-

NOTE Line-powered amplifiers, taps, splitters and transfer points should als
terminals.

with/| earthing

Forl antennas, which, according to Clause 11, do not have to ¥ trongly
rec:mmended that at least the outer conductor of the co to the
antpnna should be included in the equipotential bonding. SLMOre i nected,
conductive, accessible parts of the installation should~be\includey ik th ipptential
bor{ding. For these connections, either of the following i

— |Connection to an equipotential bonding ter nductor

(cross-section > 4 mm2 Cu).

to the
; ection
of the shield of the coaxiak cab i nly be

- Connect|on by means of the shleldlng of

Equipotential bondi

0 and

6.3.2

Due to , mains
supply fin a building,\hi i i neutral
condugtg ’ certain
electrig

NOTE FKor exampte, the third harmonic currents of the mains frequency in the three phases add lineafly in the

neutral donductar.

6.3.3 AC power distribution and connection of the protective conductor

In low-voltage installations, different systems are distinguished by the type of earthing
connection on the one hand and by the exposed conductive part otherwise (IEC 60364-1 or
EN 50310).

a)

TN systems

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

NOTE No neutral conductor currents flow in the protective conductor.

2) TN-C system: Neutral and protective functions combined in a single conductor
throughout the system.

3) TN-C-S system: Neutral and protective functions combined in a single conductor in
part of the system.
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b) TT system: The TT system has one point directly earthed, the exposed conductive parts
of the installation being connected to earth electrodes electrically independent of the
earth electrodes of the power system.

c) IT system: The IT system has all live parts isolated from earth or one point connected to
earth through an impedance, the exposed conductive parts of the electrical installation
being earthed.

6.3.4 Dangers and malfunction
6.3.4.1 Within buildings

Due t
shieldi
cable network and leak away via the cable shielding.

ducter to the

NOTE \Vhen connecting equipment of protection class | to mains and simultan€ous|y\o thekcable network, the
connectipn between the PEN conductor and earthed shielding is established via i pr of the
equipmept.

In the|case of insufficient conductor cross-section of

PEN cq ).

If the ir taps,
splitter n also
cause

Data tr

6.3.4.2

Due tg g, the equipotential bonding bars| in the
individ which can cause critically high bajancing
curren B, coaxial cables or the shielding of data|cables
betwee

ed to a

in the

A—can—+radia equency
IEC 60728-2 should be chec

energy. Therefore, compliance with the requirements of

d) To avoid interference according to 6.3.4.2;
— use relieving equipotential bonding (see IEC 60364-5-54);
— galvanic isolation at NIU.

7 Mains-supplied equipment

The equipment used in a cable network shall meet the requirements of IEC 60065 or
I[EC 60950-1. Preferably, equipment of protection class Il should be used.

NOTE 1 If different potentials build up between the PE conductor and the equipotential bonding terminal, the
balancing currents could produce excessive heat.

NOTE 2 For the application of either standard, IEC Guide 112 applies.
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Devices installed outdoors and operated from the mains supply shall be so constructed that
the harmful effects of moisture, water, dust, etc. are prevented. Alternatively, they shall be
installed in an appropriate drip-proof, splash-proof or watertight enclosure so as to provide
the appropriate degree of protection (see IEC 60529).

8 Remote power feeding in cable networks

8.1 Remote power feeding

8.1.1 Maximum allowed voltages

The rat .c. The
followir
—  rem 2), the
nec
the|remote powering voltage shall only be accessible to oval of
equipment covers by means of a tool.
NOTE Direct currents (d.c.) can destroy parts of the system by corrosio
A true [.m.s reading instrument shall be used to dete
8.1.2 General provisions for equipnr
The equipment used in a cable nety 065 or
IEC 60P50-1. For protection against ove
NOTE 1
NOTE 2 using of
remotely
The oc ises or
and short-circuit currents (in case of failure)|of the
use any danger. Particularly, components like cables, plugs
. meet these requirements. With respect to the current-garrying
ielgsiric stxength, only components specified for the maximum currgnt and
3! according to Table 1 shall be used, if not specified otheryise by
Table 1 — Maximum operation voltage and maximum currents for

coaxial cables In different cable network applications

Typical diameter Maximum operation voltage Maximum current

of the coaxial \Y A
Application cable
mm AC DC Operation Permzﬂiﬁ:tshort
Drop cable <10 <24 < 34 <0,5 <1,5
Feeder cable > 10 <65 <120 <7 <15
Trunk cable > 10 <65 <120 <15 <30

NOTE Specific test conditions for coaxial cables are laid down in the EN 50117 series
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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 in antenna installations is incorporated, the system shall comply with
the following requirements.

— The maximum voltage applied between the inner and outer conductors of the subscriber
feeder shall not exceed 24 V a.c., r.rm.s or 34 V d.c.; a true r.m.s reading instrument shall
be used to determine the a.c. voltage.

— The equipment shall be so designed and constructed that no dangerous currents can flow
under normal operating or single-fault conditions.

— The equipment providing the power shall, if that power is derived from a mains supply,
comply with all the relevant clauses of IEC 60065 or [EC 60950-1 as sp in Clagse 7.

— Repointing motors and de-icing devices are normally se
requirements
and recommendations are not specified here. Refer to IEC 6006

bpecific

9 Protection against contact and proximity to elec
systems

9.1 General

The ridk of hazardous voltages in cab irks i electric
power |ines shall be minimized. Thes€ ‘ i P o local
regulatjons exist, to protect cable netwe { 3

9.2 Overhead lines
9.2.1 Overhead lines

The digtance between electric

power fistribution.sys ions, if
more s{ringent. Q

NOTE This value provid hken into
account.

9.2.2

For php§ t of an
antenn ingent.
The cs system
carryin

9.3 ouse installations up to T 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 inside and 20 mm when installed outside.

These distances may be less only if there is sufficient insulating material, for example, cable
with insulating jacket, between the conductors of the two systems, thus guaranteeing that
these conductors do not touch each other. For isolation requirements of coaxial cables, see
the EN 50117 series.

With respect to common line routing for cable networks and electrical building installations,
IEC 60364-5-52 shall be taken into account.

NOTE The installation of a power outlet and a system outlet in a common box is allowed only if the system outlet
can be installed in such a way that hazardous live parts of the electric power distribution system cannot be
touched by the installer.
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10 System outlets and transfer points

10.1 General

The subscriber equipment can be connected to the cable network directly or by means of
system outlets and/or transfer points which provide the necessary over-voltage protection.

NOTE Except in the case of fully isolated outlets (see 10.2.1), the protection achieved depends on equipotential
bonding of the outer conductor of the subscriber feeder. It should be pointed out that, under certain combinations
of fault conditions and when using class | equipment, the outer conductor of the subscriber feeder can act as a
protective conductor of the electricity supply with the result that large fault currents may flow for a considerable
period of time, depending on the protection provided in the electrical distribution system.

Where system ottrets—or—transfer puillto are—not—usetds uvcl-vu:tagc tectrom—shall be
providdd at the output of the subscriber tap.

Where |over-voltage protection is provided by means of isolating gapaci brmers,
the isolated conductors, for example, inner conductors shall wi .c. test
voltagg of 2 120 V for a period of not less than 1 min and mai ance of

not les$ than 3,0 MQ.

NOTE CQompliance with this requirement can be shown to be achie
not excepd 0,7 mA.

during the {est does

The manufacturer shall design the isolating megns i that/ under fault conditions
of equipment connected to the outlet qr transf .c.Yeakage current (50 Hz or

10.2 $ystem outlet

There are four types of sy oviding varying degrees of prgtection
against e’ or less liable to radiate or pick Up high-
frequer

10.2.1

This ty i 8 i components in series with both the inner and the
outer o 3axia gctions. The isolating components may be eithgr high-
voltage

NOTE K ISk N in case of |mproper design, can radiate or pick up inadmissible high-
frequencdy g y.

10.2.2 | Semixisolated system outlet

This type’of‘outlet thcorporates an isolating component in series with the inner confluctors
only of|_the coaxial connections. If this outlet is used, the protection shall be provided by
equipotential bonding of the outer conductor of the subscriber feeder. In this case, the d.c.
resistance between the outer conductor of the connection and the nearest network
equipotential bonding point shall be less than 5 Q. The isolating component may be either a
high-voltage capacitor or a double-wound transformer.

10.2.3 Non-isolated system outlet with protective element

This type of outlet does not incorporate any series isolation. Protection shall be provided by
equipotential bondings as in 10.2.2. A protective element to improve safety (for example, an
r.f. coil) shall be connected between the inner and outer conductors of the coaxial
connections. The d.c. resistance of this protective element shall be less than 1 Q. The d.c.
resistance between the outer conductor of the coaxial connections and the nearest network
equipotential point shall be less than 5 Q.
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10.2.4 Non-isolated system outlet without protective element

This type of outlet incorporates coaxial connector(s) only and does not contain any isolation
component or protective element.

NOTE When this type of system outlet is used for back-powering, basic insulation according to IEC 60950-1
should be implemented to prevent the power from reaching other outlets.

The protection shall be provided by equipotential bonding as in 10.2.2.

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 3 system
outlet gre applicable.

NOTE FKully isolated transfer points, in case of improper design, can radiate i Ry inadmissible high-
frequendy energy. Therefore, compliance with the requirements of IEC 60728-2 sho ke'e ed ca Y.

11 Protection against atmospheric over-voltages a tial

differences

111 eneral

These |protection requirements are i
antennp systems, including satellite @nteqns
lightning discharges.

protect
es and

All parfs of the outer antenna system shal ghtning
dischange without danger of fi \ thereof
from thie supporting struc

These protection requi
any otHer struct

ings or

The fol

— ant
roo

ow the

— ant

Antenn
materis

nmable

Antenng ‘cables and earthing conductors shall not be laid in areas used for the stofage of
easily ignitable materials, such as hay, straw and similar substances, or in areas in which
explosive gases can develop or collect.

AM sound-broadcasting receiving antennas shall incorporate a protective device connected
to a bonding conductor.

11.2 Protection of the antenna system
11.2.1 Building equipped with a lightning protection system (LPS)
If the building is equipped with an LPS conforming to IEC 61024-1, 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.
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The outer conductors of all coaxial cables coming from the antennas shall be connected to
the mast via an equipotential bonding conductor having a minimum cross-sectional area of
4 mmZ2 Cu (see Figure 8).

11.2.2 Building not equipped with an LPS

If the building is not equipped with an LPS conforming to IEC 61024-1, the mast and outer
conductors of the coaxial cables shall be earthed as specified in 11.3.

For individual receiving systems or MATV systems confined to one building, where, due to
low lightning probability, local regulations allow it, protection against lightning is not
necessary but only recommended.

11.3 [Earthing and bonding of the antenna system

11.3.1 | Earthing and bonding mechanisms

The an arthing
condug t, most
direct om the
antenn via an
equipo igure 8).
The for

11.3.2

The eafth termination system shall be provided 3 i own in
Figure [10:

e conhection to the buildi
e conhection to the btildiny!s ear
e conhection to

H in an
dation;

— |a minimu
angle larger

electrode of at least 2,5 m length or two vertical earth
> m length with a spacing of 3 m and not closer than|1 m to

The mihi ¥§s-sectiohal area of each earth electrode is 50 mm2 Cu or 80 mm? F4.

"Naturgl" camponents such as interconnected concrete reinforcing steel or other guitable
undergpound 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 61024-1 are also allowed.

11.3.3 Earthing conductors
A suitable earthing conductor is a single solid wire having a minimum cross-sectional area of

not less than 16 mm?2 Cu insulated or bare, or 25 mm? insulated Al or 50 mm?2 Fe. Only
materials, which do not show corrosive behaviour towards each other, shall be used.

"Natural" components can be employed, for example (see Figure 10):

o metallic installations provided that

— local regulations allow it;
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— the electrical continuity between the various parts is made durable;

— their dimensions are at least equal to those specified for standard earthing
conductors;

NOTE According to IEC 60364-5-54, 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, provided that

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

— |their electrical continuity in a vertical direction is assured (joints secure
by such means as brazing, welding, crimping, screwing, or istance
between the metal parts does not exceed 1 mm and the en  two
elements is at least 100 cm?2.

The following are specifically excluded:

e profective earth and/or neutral conductors of the electris

e thelouter conductor of any coaxial cable.

11.4 Over-voltage protection

Inducti i of the
cable < ample,
by equipotential bonding via surge suppg . Bxan S 2.

12 Mechanical stabili

12.1 eneral reguire

This stpndard dei f cluding
satellit¢ antennas.

All parts of the™anteqn . m wind
forces gefiney i ay.
12.2 T

For anfenna systems x ure 13,
the bending-moment at the fixing point shall not exceed 1 650 Nm. The wind load of the mast
shall bg i i -Si

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

12.3 Wind-pressure values

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

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

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

W=cpA

where
W is the wind load, in Newtons;

¢ is the load coefficient;

p s tIe wind pressure, in Pascals (N/m¥);

A is the component area, in square metres.

The cogfficient ¢ to be used is 1,2.

Loading due to snow and ice is not considered.

NOTE
value is

Nigher or ower wind{pressure

— foraw

— foraw

The be

where
My
Wi, Wol ...

aq, ay,

12.4 Mast constr

Where N limit
and the maxjr | not exceed 90 % of the extension limit (0,9 By ,) so that the
mast o ) - ot break but only buckles.

The mipi 3 3s of the mast in the fastening area shall be 2 mm.

12.5 I

The al tUIIIIG |||a||ufautU|c| oha” PUb:IOh thc fU”UVV;IIH data fUI d VV;IId MICOoouUrcT Of p =
800 N/m2:

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/m2 to p = 1 100 N/m?2 the factor is 1,37 (1 100 / 800).
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\ oA

2 Protective conductor

4 Earth electrode

________________ = w\/
v o5
)

IEC 1697/04
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)

IEC 1698/04

2 Metallic enclosure
4 Equipotential bonding bar

6 Equipotential bonding conductor

Example of equipotential bonding and indirect earthing of
etal enclosure via a voltage-dependent protective device
(in case of balancing currents)
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N\
D
AN
>
%

SR -

7
IEC 1699/04
I\Subscriber tap 2 Equipotential bonding conductor
3 Protective conductor 4 Heating pipes
5 Water 6 Gas
7 Galvanic isolation 8 Equipotential bonding bar

9 Earth electrode

Figure 3 — Example of equipotential bonding and earthing of a building installation
(underground connection)
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%

IEC 1700/04

1 W3ll-mounted subs¢riber tap 2 Equipotential bonding conductor
3 Protective conductor 4 Heating pipes

5 Water 6 Gas

7 Galvanic isolation 8 Equipotential bonding bar

9 Earth electrode

Figure 4 — Example of equipotential bonding and earthing a building installation
(above ground connection)
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7
IEC 1701/04
1,Galvanic isotator 2 Transfer point
Protective conductor 4 Equipotential bonding bar
4a Equipotential bonding bar u 5 Equipotential bonding conductor
6 Earth electrode 7 Over-voltage protective device

Y The equipotential bonding bars 4a connecting the outer conductors of the input and output
cables of the amplifier with the equipotential bonding conductors 5 can be a temporarily
installed construction as well.

Figure 5 — Example of equipotential bonding with a galvanic isolated cable entering
a building (underground connection)
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2 Protective conductor
3 Equipatential Ronding bar 3a Equipotential bonding bar
4 Equipotenttalbonding conductor 5 Earth electrode

VFhe equipotential bonding bars 3a connecting the outer conductors of the input and output
cables of the ampliiier with the equipotential bonding conductors 4 can be a temporarily
installed construction as well.

Figure 6 — Example of maintaining of equipotential bonding whilst a unit is removed
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?

S ¢ Ip

7
7

IEC 1703/04

1|Equipotential bonding conductor 2 Protective conductor

3|Equipotential bonding bar 4 Earth electrode

5 Equipotential bonding clamp

Figure 7 — Example of external safety equipotential bonding
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IEC 1704/04
1 Mains supply, for example, 230 V a.c. 2 Equipotential bonding bar
2a Equipotential bonding bar D 3 Equipotential bonding conductor
4 Earthing conductor 5 Earthing terminal
6 Earth electrode 7 Protective conductor

Y The equipotential bonding bars 2a connecting the outer conductors of the input and output cables
of the headend with the equipotential bonding conductors 3 can be a temporarily installed
construction as well.

Figure 8 — Example of equipotential bonding antennas and head ends
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>2m

>2m

<1,5m

h|ng is not requnred but recommended

L 1705/04
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/

3 QD
] N y 2,5m
) 3m 1V |

a) Conductgr in building b) Building lightning protection g c) Steel rod
foundationg

\!

N A
: > Earthing
\\\\) 0,5m
2,5m
2,5m
d) Steel strip n) Structural steelwarks
IEC 1706/04

Figure 10 — Examples of earthing mechanisms
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e

7/04

1 Protected part 2 Unprotected part

3 Coaxial cable 4 Subscriber terminal
5 Over-voltage protective device 6 Earthing conductor
7 Equipotential bonding bar 8 House connection

Figure 11 — Example of an over-voltage protective device
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B
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MH—>
P_‘_

P_\,

IEC 1708/04

Z Coaxial over-voltage protective device

1 Héad end
3 Earthing 4 Transfer point

5 Equipotential bonding bar

Figure 12 — Example of application of a coaxial over-voltage protective device
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IEC 1709/04

Figure 13 — Example of bending moment of an antenna mast
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7 %
8

1 Safety terminal der cable

3 Protective device grthing conductor

Hation of a safety terminal in Japan
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Figure 16 — Examples of earth electrodes in Finland
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