
The Digital 
Television Group 
is an 
independent 
organisation 
representing 
those working in 
digital television 
in the UK 
including the 
BBC and Sky. 

Guide to preventing 
shocks from 
entertai nment systems 
Advice from the Digital Television 
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It IS surprisingly easy for a properly inslalled 
entertainment system to include a group of electrical 
products that individually may be perfectly safe, but, 
in combination, may deliver a shocking surprise to an 
unsuspecting consumer 

The source of the shock IS a potential on exposed 
metalwork, such as aerial sockets or even, In some 
instances, the case of the equipment. 

If that metalwork is touched while the equipment is 
sWitched on a small touch voltage may cause a small 
current (a touch current) to flow through a person 
Touch voltage is the voltage between simultaneously 
accessible metal parts. A touch current is the current 
which will flow when accessible metal parts are 
connected together, either by cables, equipment or 
the human body 

Class I and Class II equipment 
Electrical equipment In which protection against 
electric shock is provided for by a protective 
conductor connected to exposed-conductive-parts is 
designated as Class I. 

Where an earth fault arises in an item of Class I 
equipment, the fault current is camed to Earth by the 
protective conductor, causing an excess of current to 
flow through the protective device which breaks the 
supply and renders the equipment safe. 

However, many home entertainment products -
like televisions, DVD ptayers, satellite receivers and 
surround sound systems - are manufactured as 
Class II Equipment. 

Class II eqUipment has no provision for the 
connection of exposed metalwork of the eqUipment to 
a protective conductor. It relies for shock protection 
on the provision of additional safety precautions such 
as supplementary insulation. 

A shocking phenomena 
All modern mains-powered electrical equipment has 
filter components reducing mains and airborne 
electrical interference. In Class I products, these 
components are connected between L + E and N + E 
and cause some current leakage to Earth. 

As Class II products have no protective earth, the 

touch voltage caused by the filter components may 
be transferred to the case or signal connectors. 

However, the current that flows on human contact 
is normally so small that it is hard to detect, often 
similar to static shocks and usually presents no 
problem. There are a number of standards (such as 
BS EN 60950-1 and BS EN 60065) that define the 
maximum current any particular product can leak. 
Some products are limited to 0.25 mA RMS, others 
0.5 mA RMS and on their own these levels present no 
danger. 

How much equipment is enough? 
Concern can arise where a number of items of 
electrical equipment are connected together. The 
capacity of the network of items to deliver touch 
current accumulates when items of equipment are 
Interconnected. The more items of equipment, the 
greater the touch current. 

3 5 mA RMS is a level of electrical current defined 
in international standards (EN 60990) at which 
humans may start to experience a reduced ability to 
retease a grip. 

It is possible that prolonged contact with this or 
higher levels of touch current could cause Injury, or 
worse, to the person making contact. 

Consequently, that level has been designated in an 
installation safety standard as the maximum touch 
current that should exist on any system before safety 
measures are required. 

The world is becoming increasingly 
interconnected. 
Since the maximum allowed leakage from an item of 
Class II equipment is 0.5 mA, it can be seen that only 
seven items of equipment need be interconnected for 
the current to have the potential to reach 3.5 mAo 

In the home, the place where interconnection of 
seven or more Class II items is not only possible, but 
becoming more likely, is the entertainment system, 
particularly one with a signal distribution system and a 
satellite dish attached. 

The connections may be via SCART/HDMI cables, 
aerial and dish leads or a myriad of other ways . 
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Conductive connections will cause the touch 
current capability from each of item of equipment to 
be combined. The combined current can be 
unpleasant - think of a tingling sensation - but not 
necessarily sufficient to cause any lasting damage to 
someone who makes accidental contact with it. 

However, it is conceivable that someone who is 
performing adjustments to an aerial while up a ladder 
may be startled sufficiently to fall off the ladder, 
possibly with serious consequences. The same could 
also apply to somebody near an open window on an 
upper floor. 

People have different thresholds and reactions to 
current, depending on the circumstances. What may 
be safe in one situation could give rise to serious 
injury or worse in another. 

References to touch current are likely to appear in 
product manuals and on websites. So there may be a 
growing consumer demand to have something done 
about it. 

It need not be a problem. It is Simple to earth an 
entertainment system, making it safe no matter how 
many Class II items are interconnected - and even if 
they are in different rooms. 

The tYPical path for an earth current to flow is 
through the aerial cable system. If the aerial cable has 
achieved CAl (Confederation of Aerial Industries) 
benchmark standard - a list is available on their 
website www.cai.org.uk -so much the better. 

To reduce the leakage currents and the 
subsequent touch current, a connection through a 
copper core with minimum cross -sectional area of 
2.5mm2 must be permanently fitted from the outer 
screen of the aerial cable to the protective earth of the 
premises. However, if it is less than 4mm2, then the 
protective conductor must be mechanically 
protected. The csa of the cable is dependent on the 
length of run to the connection to the main earthing 
system for the premises and therefore may require a 
conductor of a larger csa than stated. 

The connection must only be removable with a tool 
and should be made in such a way that It remains 
intact even when any of the Class II units are 
removed, such as for repair or replacement. Simply 
fitting protective conductor to a plug top does not 
meet these requirements . 

The connections must be also be properly 
labelled. The earth system of the premises must be in 
good condition and an earth fault loop impedance 
test on the Circuits that the entertainment equipment 
is connected should be carried out by a person 
competent to do so. 

In any case, the maximum permissible resistance 
between any signal outlet on the system and the MET 
(Main Earth Terminal) of the building is 5 Q . Therefore 
a continuity test must be carried out to confirm the 
suitability of the protective conductor uti lized for the 
connection between the entertainment system and 
the earthing system. 

It must be mentioned that the recommendation to 
connect seven or more Class II units to Earth only ' 
applies to individual homes with their own aerial 
and/or satellite dish. 

Flats and other homes connected to communal 
aerial networks in which no isolation in the signal 
feeds is present, particularly those carrying direct 

satellite signals, are covered by other procedures and 
regulations requiring all signal outlets to be earthed. 

For all connections to satellite receivers, any 
connectors through face plates or whatever must be 
non-isolated. This is so that the DC signaling (13 - 18 
volts DC) can pass through to either the LNB on the 
dish for an individual dwelling. or to the distribution 
switches that are used in communal aerial 
installations. The situation with OTT or FM is different 
because neither needs any DC signaling and a good 
quality isolated face plate IS typically used. And with 
regard to cable, they also have to use isolated lace 
plates - they have higher DC voltages in their 
networks. 

Fitting an F-type connector 
Earth fixing points, specifically for aerial cable, are 
widely available in the marketplace and consist of a 
double-ended screw-on barrel designed to take the F
type connector predominantly used in satellite 
installations, as shown in Fig 1. 

Simply cut into the cable, fit an F connector to 
each side of the cut, fix the earth point to the wall and 
connect the two F connectors. AffiX the earth 
conductor and install it to a permanent connection
preferably to the MET, if It has to be connected to any 
other circuit. Clear labelling at the point of connection 
and at the consumer unit must be fitted to ensure that 
the connection remains connected. 

The part of the installation that an experienced 
electrician is most likely to be unfamiliar With is the 
fitting of the particular connector, known as F-type. 
However, there is no mystery and screw-on types can 
be installed quickly without recourse to any special 
tools. It should be emphasised that the correct size of 
connector must be used for the cable installed. 

The Illustration as shown in Fig 2 overleaf, shows 
the approved way to prepare a cable for an F-type 
connector. By way of a summary, after ensunng that 
the connector is the correct size for the cable, take off 
7mm of the outer sheath and fold back the underlying 
braid evenly around the cabte. 

Remove the copper tape and cut back 5mm of the 
inner dielectric to reveal the inner core - ensuring that 
no stray braid can touch the centre connector. 

Now screw the connector down on to the cable 

Fig 7: The earth fixing bond for an F-type connector 
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