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B - Connection to the MV public  
distribution network
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1  Supply of power at medium 
voltage

All IT-earthed transformers, whether the neutral point is isolated or earthed through 
a medium impedance, are routinely provided with an overvoltage limiting device 
which will automatically connect the neutral point directly to earth if an overvoltage 
condition approaches the insulation-withstand level of the LV system.
In addition to the possibilities mentioned above, several other ways in which these 
overvoltages can occur are described in Clause 3.1.
This kind of earth-fault is very rare, and when does occur is quickly detected and 
cleared by the automatic tripping of a circuit-breaker in a properly designed and 
constructed installation.
Safety in situations of elevated potentials depends entirely on the provision of 
properly arranged equipotential areas, the basis of which is generally in the form of a 
widemeshed grid of interconnected bare copper conductors connected to vertically-
driven copper-clad(1) steel rods.
The equipotential criterion to be respected is that which is mentioned in Chapter F 
dealing with protection against electric shock by indirect contact, namely: that the 
potential between any two exposed metal parts which can be touched simultaneously 
by any parts the body must never, under any circumstances, exceed 50 V in dry 
conditions, or 25 V in wet conditions.
Special care should be taken at the boundaries of equipotential areas to avoid steep 
potential gradients on the surface of the ground which give rise to dangerous “step 
potentials”.
This question is closely related to the safe earthing of boundary fences and is further 
discussed in Sub-clause 3.1.

1.2  Different MV service connections
According to the type of medium-voltage network, the following supply arrangements 
are commonly adopted.

Single-line service
The substation is supplied by a single circuit tee-off from a MV distributor (cable or 
line).
In general, the MV service is connected into a panel containing a load-break/
isolating switch-fuse combination and earthing switches, as shown in Figure B11.
In some countries a pole-mounted transformer with no MV switchgear or fuses 
(at the pole) constitutes the “substation”. This type of MV service is very common in 
rural areas.
Protection and switching devices are remote from the transformer, and generally 
control a main overhead line, from which a number of these elementary service lines 
are tapped.

Ring-main service
Ring-main units (RMU) are normally connected to form a MV ring main(2) or 
interconnector-distributor(2), such that the RMU busbars carry the full ring-main or 
interconnector current (see Fig. B12).
The RMU consists of three units, integrated to form a single assembly, viz:
b 2 incoming units, each containing a load break/isolating switch and a circuit 
earthing switch
b 1 outgoing and general protection unit, containing a load-break switch and 
MV fuses, or a combined load-break/fuse switch, or a circuit-breaker and isolating 
switch, together with a circuit-earthing switch in each case.
All load-break switches and earthing switches are fully rated for short-circuit current-
making duty.
This arrangement provides the user with a two-source supply, thereby reducing 
considerably any interruption of service due to system faults or operations by the 
supply authority, etc.
The main application for RMUs is in utility supply MV underground-cable networks in 
urban areas.

(1) Copper is cathodic to most other metals and therefore 
resists corrosion.
(2) A ring main is a continuous distributor in the form of a 
closed loop, which originates and terminates on one set of 
busbars. Each end of the loop is controlled by its own circuit-
breaker. In order to improve operational flexibility the busbars 
are often divided into two sections by a normally closed bus-
section circuit-breaker, and each end of the ring is connected 
to a different section.
An interconnector is a continuous untapped feeder connecting 
the busbars of two substations. Each end of the interconnector 
is usually controlled by a circuit beaker.
An interconnector-distributor is an interconnector which 
supplies one or more distribution substations along its length.

Overhead line

Fig. B11 : Single-line service

Fig. B12 : Ring-main service
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