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INTRODUCTION

LO1: Investigate the constructional features and applications of electrical distribution systems

Operating principles:

Three-phase, single-phase distribution methods and connections
Earthing system connections

Transformer constructional features:

isol hell and core,

Construction, application, characteristics of transformers such as s
windings, connections, efficiency

Electrical circuit symbols and layout diagrams

Fault finding techniques and test equipment:
Input/output, half split
Meters, insulation testers

Typical faults found
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Operating principles

Three-phase distribution methods and connections
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and residential medium Factories actories
Figure 1 UK elec ower dist from source to consumer

The source of electrical sup ower station. The common fuels used can be coal,

ble in nature; bio-mass, hydro-electric, tidal, wind or

erates energy which turns turbines. These turbines generate 33kV of
presented to switches, and a transformer. The switches are
anks, one tank for each of the three phases. Each tank has an input
is immersed in the oil beneath. The output from the switch is presented to a
ooled, which transforms the input voltage on its primary to 400kV

ndary winding, as per figure 1.

The three e then carried on cables suspended from large pylons. These cables tend to have
a steel core d by aluminium and are suspended from the pylon arms by large insulators. Further
on, we see more localised distribution, where the 400kV is presented to a step-down transformer which
produces 132kV. This 132kV is either presented to heavy industrial factories, or stepped down further, via
another transformer, to 33kV. This 33kV is presented to light industrial factories or stepped down further
to 11kV. The 11kV can be presented to light commercial industry, or to local sub-stations. The sub-stations
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convert the 11kV, via a transformer, to 230/240 volts between each phase and neutral (assuming a
star/wye arrangement for the three phases (see figure 2 and figure 3).

Star Connection

Celta Connection

=
From grid 11KV Pola-meunted
b e ke transformer
U S O R 415V
i ; -ﬁ 3phand
‘ : e
R |LO neutral
331KV i | Disconnect HK\D 0 [ =) [l I
transformer MRV Villages and farms
Offices and Hats
Hel e ] o 5 O o | Suburban
5 : M fuo
B oojoo@Enpo 1
neutral o el e 415V underground single
132 or 33 kV phase connection to houses

Town houses from another substation

Figure 3 A closer view of the localised end of the electricity distribution network
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An example of a three-phase transformer is shown in figure 4.

Single-phase distribution methods a

housa

transzforme

Figure 5 Distribution of alternate phases to residential dwellings
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A residential dwelling normally has its electrical distribution arrangement in the form a Ring Circuit, as
shown in figure 6.
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use, and the 230V supply is routed around the dwelling as

Earthing system con

Earthing systems can be classified by three schemes;

= TT System (earthed neutral)
= TN System (exposed conductors connected to neutral)
= |T System (impedance-earthed neutral)
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TT System

Here the neutral is connected to earth at its source. All other exposed metallic parts are connected to a
separate earth rod, which could possibly be connected to the source neutral. This arrangement is shown in
figure 7.

Meutral Exposed conductive parts

| !

Earth Earth
)|
l !
Rn = -

Figure 7 The TT earthing

TN-C System

In this arrangement the neutral is used a (Protective Earth and

Neutral). The system is not allowed f when the conductors have a cross-sectional
area of less than 10mm?. An equipotent i i ssary here, so the system needs regularly
distributed earth electrodes.

xposed conductive parts

!

Meutral

L1
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Figure 8 The TN-C earthing scheme
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