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ertain types of inductive

components produce high

voltages when switched.
These high voltages can cause premature
failure of circuit components and
equipment resulting in  unnecessary
expense and inconvenience.

An installation using AEI Mineral Insulated
(M.I.) Cable gives the maximum degree of
safety and durability. However, along with
other electrical equipment, cables can be
damaged by voltage surges.

It is therefore vital for the designer or
installer to recognise the problem of voltage
surges at the installation stage, before the
circuits are energised, and take the
appropriate action.

When the electrical supply to an inductive
component is interrupted, a high voltage,
greatly in excess of the mains supply voltage
can appear at the terminals of this component.
This voltage is usually referred to as a
transient or surge voltage.

These surge voltages can be in excess of
5000 volts and can, therefore, cause damage
to an electrical installation which is designed
for the normal mains supply voltage of 240
volts single-phase, or 415 volts 3-phase.

In some cases a component which is
theoretically capable of producing voltage
surges can operate for many years without
incident and then produce a voltage surge of
sufficiently high magnitude to cause damage
to the installation.

The factors, which determine the
magnitude of the voltage surge produced, are
complex and random. Some of the
contributory factors are for example:

the point at which the contacts open on the

AC sine wave,

the condition of the contacts,

the frequency of operation and the layout

of the circuit.

It therefore becomes difficult to explain to
the layman that a component, which has
operated normally for a number of years, has
suddenly created a problem and damaged
components in the installation.
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Solenoid valves

Solenoid valves of the type commonly used in industrial
boiler-houses can produce voltage transients and should
be suppressed.

Three-phase motors

Three-phase motors with star connected windings, with
ratings below 6HP (4.5Kw), are known to generate
voltage surges.

The problem is more acute when these motors are rated
less than 1 HP (0.75Kw). The fractional horsepower star
connected motor is commonly used to drive ventilation
fans, and, as such, is frequently switched, usually by a
contactor. This arrangement has been known to produce
voltage surges in excess of 5000 volts. A surge diverter
should be fitted across the motor terminals and a second
diverter across the coil of the contactor.

Discharge lighting

Discharge lighting, including SON, SOX, etc., usually
utilises an inductive circuit (choke) to generate a high
voltage for striking the lamp. If the control gear and lamp
are contained in the same unit, then M.I. cables can be
used to supply the unit. In some cases however the
control gear is fitted remote from the lamp (the control
gear at ground level and lamp high up on a building). In
such an application M.I. cables are not suitable for use
between the control gear and the lamp, but can be used
to supply mains to the control gear.

In our experience, this type of lighting equipment is
usually fitted with a power factor correction capacitor
across the incoming main supply. If this is the case, then
this power factor correction capacitor will effectively
suppress any voltage surges and therefore it will not be
necessary to fit an additional surge diverter.

Fluorescent lighting

The traditional fluorescent lighting fitting has a parallel-
connected power factor correction capacitor and, as is
the case with power factor corrected discharge lighting
fittings, will not require any additional surge voltage
protection.

The new generation of fluorescent fitting (very often
referred to as low energy lamps) designed to replace
tungsten lamps, usually do not have power factor
correction.

These fittings sometimes have a short, straight tube or
can have the tube bent to make a compact fitting. Such
fittings can generate damaging voltage surges and must
be suppressed.
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The 17th Edition of the I.E.E. Wiring Regulations
recognises the problem of voltage surges (see Chapter 33
COMPATABILITY and Regulation 512.1.5) and advises
the designer of the installation to ensure that all
equipment is selected and erected so that it will not cause
harmful effects to other equipment. This means that this
type of equipment should be recognised at the design
stage and effectively suppressed.

AEI M.1. Cables offer a range of 3 surge diverters,
selected to protect M.I. cables from damaging voltages
generated by the types of equipment previously

discussed.
Order ref Application Notes

3-phase star connected motors in the . .

RRN1 range 0.75 kW to 4,5 KW (1 to 6 HP) Three RRN1 diverters required per motor

RRN2 Contactor coils and solenoid valves Can_be _used for 240 volt and 415 volt

applications.

RRN4 Fluorescent fittings including low energy Only required if fitting does NOT have a parallel
and miniature types connected power factor correction capacitor

NOTE RRN3 diverters are no longer supplied. Use 3 RRN1 diverters
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