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Preface

This book is a guide to the practical aspects of domestic electric wiring.
It seeks to address the areas of most concern to the quali“ed electri-
cian, especially design and testing. It will also be a useful addition to the
resources available for students working towards NVQs or City & Guilds
and EAL quali“cations.

It is also a vital reference source for many other professionals and opera-
tives whose work demands a knowledge of electrical installations, includ-
ing electrical engineers, heating engineers, architects and maintenance
staff. The contents will be of value to those intending to gain a Domestic
Installer Scheme Quali“cation which relates to Part <P« of the Building
Regulations. Itis not intended as a DIY manual, although some non-qual-
i“ed persons may “nd certain topics useful before calling in quali“ed
operatives.

The contents of this new edition cover current professional best practice
and are fully compliant with the 18th Edition IET Wiring Regulations.

Brian Scaddan
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CHAPTER 1

The UK Generation,
Transmission and Distribution
System

Important terms/topics covered in this chapter:

\oltage bands

The Electricity Safety Quality and Continuity Regulations (ESQCR)
BS 7671: 2018 The Wiring Regulations

The Electricity at Work Regulations (EAWR)

The Building Regulations

TT, TN-S and TN-C-S earthing systems

By the end of this chapter the reader should:

know the regulations and recommendations relating to electrical
installations,

be aware of the Building Regulations relevant to electrical installa-
tions in dwellings,

be aware of the noti“able work under Part Pe of the Building
Regulations,

undérstand the arrangements of the UK earthing systems.

In the early days of electricity supply, each town or city in the United
Kingdom had its own power station which supplied the needs of its
particular area.

Standardization was not evident and many different voltages and
frequencies were used throughout the country. By the time of the First
World War (1914...1918), there were some 600 independent power
stations in use. However, the heavy demands made by the war indus-
try showed the inadequacies of the system and several select commit-
tees were set up to investigate possible changes. Little was achieved until
1926, when it was suggested that 126 of the largest and most ef“cient
power stations should be selected and connected by a grid of high-voltage
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© Brian Scaddan. Published by Taylor & Francis. All rights reserved.



The UK Generation, Transmission and Distribution System

transmission lines covering the whole country, and, at the same time, the
frequency standardized at 50 Hz. The remaining power stations would
be closed down and local supply authorities would obtain their electricity
in bulk from the grid, via suitable substations. The system voltage was
132 000 V (132 kV) and the supply frequency 50 Hz.

On 1 April 1948, the whole of the electricity supply industry was nation-
alized and, in 1957, the «Central Authoritye responsible for the genera-
tion of electricity was renamed the «Central Electricity Generating Boarde
(CEGB).

Since then, of course, the electricity industry has become privatized
and the CEGB has been replaced by the National Grid Company, which
buys, at the lowest price, generated electricity from such companies as
National Power, PowerGen, Nuclear Electric, French Electrique and Scot-
tish Hydro Electric.

Electricity boards have become Distribution Network Operators (DNOs)
and they, in turn, buy electrical energy from the National Grid Company
to distribute to their own consumers.

The broad structure of the industry is shown in Figure 1.1.

VOLTAGE BANDS

The very nature of the grid system is such that power has to be transmit-
ted over large distances. This immediately creates a problem of voltage
drop. To overcome this problem, a high voltage is used for transmission
(400 or 132 kV), the 400 kV system being known as the «Super Gride. We
cannot, however, generate at such high voltages (the maximum in modern
generators is 25 kV) and transformers are used to step up the generated
voltage to the transmission voltage. At the end of a transmission line is
a grid substation, where the requirements of the grid system in that area
can be controlled and where the transmission voltage is stepped down via
a transformer to 132 kV.

It is at this stage that the different DNOs distribute the power required by
their consumers around that particular area. The system voltage is then
further reduced at substations to 33000, 11000 and 415/240 V (Figure 1.2).



The UK Generation, Transmission and Distribution System

GENERATION

PowerGen National Power Nuclear Electric, etc.

TRANSMISSION

National Grid Company

DISTRIBUTION

The distribution network operators

Industrial, commercial and domestic consumers

The declared voltage at consumerse terminals is now 400 V three-
phase/230 V single-phase +10 to 6%. However, the measured voltage is
still likely to be 415/240 V for many years.

The Wiring Regulations BS 7671:2008 indicate two voltage bands, as
follows:

Voltage band 1: Extra Low Voltage (ELV) which does not exceed 50Vac. In
domestic installations ELV is used for bell and call systems,12V lighting
(incorrectly called low voltage lighting by manufacturers) and for some
circuits in bath/shower rooms, where it is Separated Extra Low \oltage
(SELV). See also Chapter 4 Bathrooms.

Voltage band 2: Low voltage (LV) which exceeds ELV (50 Vac) but does not
exceed 1000Vac. These circuits cover the normal domestic circuits for
power and lighting.
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Note: page numbers in italics refer to “gures; page numbers in bold refer to tables

A

adiabatic equation 87...8

alarms 33, 121...3

ambient temperature 83

appliance loading 80

approved test lamps 97...8

Arc Fault Detection Devices (AFDD) 69
JAssessment of General Characteristicse 99

B

basic protection 51

bathrooms 60, 63...6

bonding conductors 15, 16, 31, 61...2
Building Regulations Part *P+ 6

C

cables 30...4; bending radii 35; chasing in
38; clipping 36, 37, 41; construction 68;
current-carrying capacity 85; drilling and
notching for 42; "exible 33...4; grouping
84, installation 35...48; mineral insulated
31, 32, 46, 47; PVC 36, 69...70; rating
factors (CF) 83...5; resistance testing 131;
selection 85...8; sizes 27, 33; termination
45...8; see also conductors; conduits

call systems 31

cartridge fuses 74, 75

certi“cation 6...7, 119...20

chasing in 37, 38, 40, 43

circuit breakers 72, 74, 76; breaking
capacity 75...6; fusing factor 75;
protection ratings 114...16; see also
RCD/CB devices (RCBOs); residual
current devices (RCDs)

circuit design 79...93; cable rating factors
83...5; cable selection 85...8; diversity
factors 80...2, 81; example calculations
88...93

circuit protective conductors (cpcs):
continuity testing 103...4; cross-sections
87; lighting circuits 19

class of protection 74...5

colour codes: conductors 133; fuses 73;
lighting circuits 19, 23...4, 31

competent persons 7

conductors: colour codes 19, 23...4, 31, 33,
133; cross-sections 33, 87; resistance
for various cross-sections 57, 102;
resistance in parallel 130; stripping
insulation from 47; switch wires 18,
23...4, 31, see also circuit protective
conductors (cpcs)

conduits 31, 34, 40, 42, 43...4, 68;
distances between supports 43;
termination 44

consumer units 12...14

continuity testing 101...7; testers 96

cooker circuits 28...9, 102; diversity factor
81, 81; loading 80

copper conductors, resistance for various
cross-sections 57, 102

corrosion protection 68...9

crampett “xing 43, 44

current 127, 128, 131

design current 80, 83

dishwashers 80

Distribution Network Operators (DNOs) 2
diversity factors 80...2, 81

domestic appliance loading 80

E

earth bars 15

earth conductors see circuit protective
conductors (cpcs)

earth electrodes 17; resistance testing
111...12

earth fault current (PEFC) testing 117...18

earth fault loop impedance 55...9;
maximum values 114...16; testing
112...13
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