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ABSTRACT 

While human is living, electrical installation is important study. Design and make the 
installation is to be secure. The basics of genaration, transmmission and distribution are 
given.Installation work is considered. Circuits types is also investigated for insttallation 
works. Shortly insulators, conductors are given. Also what kind of cable can use for 
installation their types are investigated. Illumination for a building are consired. Earthing 
subject is given. 

Protection and protection method are trying to be given. Building services are 
investigated what the necessay for a buildings. Some symbols which are used in the project 
are given. Cost calculations are considered and how much an enginner takes money is trying 
to be given. 
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INTRODUCTION 

First important part is drawing in electrical installation project. It has to be carefully 
designed because it will use in the life. It is not just theoritical. So all the neccasary parts are 
told in this project. 

Firstly electrical generation are considered. When dealing with high voltage 
everybody has to be carefull.and then in the same chapter distribution and transmission of 
this voltage is considered. Calculation of the voltage drops has to be good. In the second 
chapter installation works given. It started firstly historical review of installation and wiring. 

In the third chapter circuits are investigated which is necessary for electrical 
installation. Circuits are very important also if it is not to be good designed, big faults can 
occur. After that chapter what matterials are using in the electrical installation are given. 
Insulator, conductor and cables what kind of cable we are using in the electrical installation 
are important. Choosing cable size has to be economical.In the I.E.E Regulations book gives 
the tables using in the electrical installation work. 

In the sixth chapter, illumination subject are trying to be given and then again to be 
essential part of insttallation work is earthing are given. It is essential because all the safety 
for this job is dependent that. Protection and protection methods are investigated and then in 
the appendix part it showed to us, using some symbols in the electrical installation work and 
also cost calculations. - 

The conclusion presents the significant results of that project. 



CHAPTER I 
1.1 GENERATION AND TRANSMISSION 
The generation of electric is to convert the mechanical energy into the electrical 
energy. Mechanical energy means that motors which makes the turbine turn. 

Electrical energy must be at definite value. And also frequency must be 50Hz or at 
other countries 60Hz. The voltage which is generated (the output of the generator) is 
llKV. After the station the lines which transfer the generated voltage to the costumers 
at expected value. These can be done in some rules. If the voltage transfers as it is 
generated up to costumers. There will be voltage drop and looses. So voltage is stepped 
up. When the voltage is stepped up, current will decrease. That is why the voltage is 
increased. This is done as it is depending on ohm's law. Actually these mean low 
current. Used cables will become thin. This will be economic and it will be easy to 
install transmission lines. If we cannot do this, we will have to use thicker cable. 

To transfer the generated voltage these steps will be done. Generated voltage (1 IKV) is 
applied to the step-up transformer to have 66KV. This voltage is carried up to a sub­ 
station. In this sub-station the voltage will be stepped-down again to llKV. At the end 
the voltage stepped-down to 415V that is used by costumers. As a result the value of the 
voltage has to be at definite value. These; 
a-) line to line -415V 

b-) line to neutral -240V 
c-) line to earth - 240V 

d-) earth to neutral - OV 

1.2 DISTRIBUTION AND CONTROL 
There are three main sets of regulations to which the electrician must conform in order 
that an installation shall be safe from excess current, shock, fire, corrosion, mechanical 
damage, and leakage. These are as follows: 

I.Electricity (Factories Act) Special Regulations, 1908 and 1944: 

These regulations cover 'the generation , transformation, distribution and use of 
electrical energy' in factories and workshops. An explanatory leaflet ,Memorandum by 
the Senior Electrical Inspector of Factories on the Electricity Regulations, is issued by 
H.M. Stationery Office to explain the workkings of these regulations. 
2. The Electricity Supply Regulations(1937): 

The purpose of the Electricity Supply Regulations is to secure '' the safety of the public 
and for ensuring a proper and sufficient supply of electrical energy ". Under these 
regulations, the Supply Authority (the Area Board) undertakes to supply the 
consumer at s stated voltage, phase, and frequency, with permissible variations. The 
Area Board has the right to withhold connection or disconnect a supply if their 
regulations are not adhered to. 

NOTE :These regulations, or statutes, have the force of law and for an employer , 
consumer, or electrician to disregard them could lead to legal action being taken 
against him. 
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3.Regulations for the Electrical Equipment of Buildings: 
These regulations ( commonly called the LE.E, Regulations) have been devised by the 
Wiring Committee of the Institution of Electrical Engineers to " ensure safety in the 
utilization of electricity in and about buildings". The I.E.E. Regulations are of 
considerable assistance to electricians as they largely cover the requirements of the 
Electricity Supply Regulations. The I.E.E. Regulations consist of two parts: Part 1 
contains "requirements for safety" and Part 2 contains "means of securing compliance 
with Part t" 
It should be noted that the LE.E. Regulations are not legally binding but are generally 
accepted as an efficient standard by Electricity Boards, con- tractors, and industrial and 
domestic consumers. However, Electricity Boards may have their own particular 
rules which must be obeyed. Particular industries have their own regulations-for 
example coal mines and cinemas. These special regulations have the force of law. 
Generally, if an installation complies with the I.E.E Regulations it complies both with 
the Factory Acts and with the Electricity Supply Regulations since the I.E.E 
Regulations are based on the requirements of these statutory regulations. 

1.3 SUPPLY SYSTEM 
The Grid is made up of a series of power stations throughout the country which feed 
current into a system of conductors at a very high voltage. Overhead conductors, 
supported by steel towers (pylons), are used to carry the current over long distances. 

There are three main types of power station: (1) coal-fired, (2) nuclear, (3) hydro­ 
electric. 

The most common type is the coal-fired station. Heat, obtained from the burning of 
low grade coal, is used to produce high-pressure steam. This high pressure steam is 
used to drive a turbine which is mechanically connected to a 3-phase a.c. generator 
(alternator) generating at 11,000V. The voltage is stepped up, by means of a 
transformer, to 132,000V ( or on the super grid). High voltages are used in transmit 
high power with a cable of small cross-sectional area and also to increase the efficiency 
of transmission by decreasing copper losses ((I"2)R losses). 

I.The 132 kV (1000 V= 1 kV) 3-phase supply is terminated at an open air sub-station, 
containing switchgear and transformers, and stepped down tor lkV or 6.6kV. 

2. These voltages (llkV or 6.6 kV) are used to transmit supplies over shorter 
distances for bulk supplies to large factories possessing their own sub-stations. 

3.These voltages are also used to supply pole transformers for agricultural consumers 
and isolated installations 

4.The supply Authority's sub-stations step down the 3-phase 6.6kV or l lkV to 415 V 3- 
phase 4-wire(3-phase and neutral). 

5.Consumers requiring 240V single phase (i.e phase or live wire and neutral wire), for 
example, a housing estate, are fed from a 4-core armoured cable (3-phase and neutral 
conductor).Each house is tapped from a diffirent phase (Fig 4.1) to balance the three 
phases (red, white, and blue).The underground cable is connected in a series of rings, 
thus decreasing the voltage drop and cross sectional area required. This interconnection 
also ensures a continuity of supply. 



Fig. I . l shows an open circuit at point X but aU the consumers on the ring receive an 
uninterrupted supply. 

I 
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Fig 1.1 Open Circuit fault on ring system supply uninterrupted 

1.3.l Control of Supply at Consumer's premises 
It is essential that the consumer's supply should be effectively controlled and also that 
all switchgear should be accessible. 
NOTE:' All conductors and apparatus must be sufficientsize and power for the work 
they are called upon to do, and so constructed, installed and protected as to prevent 
danger.' 
This quotation from the Electricity Supply Regulations also appears in substance in the 
Factories Act and the I.E.E Regulations. 

The main switchgear in an installation must contain: 
(a)Means of isolating the supply. 

(b )Protection against excess current. 
( c )Means of cutting-off the current if a serious earth fault occurs. 

A main switch containing a fuse (or 3 fuses if 3-phase) fulfils these conditions as the 
switch isolates the supply and the fuse protects the circuit against excess current 
due to overload or serious earth fault. 

Sequence of Control Equipment.Fig.1.2 shows two common methods of 
controlling the incoming supply. The earth leakage circuit breaker is used where it 
is difficult to get a good earth path {low-impedance earth return). The earth 
electrode of the E.L.C.B- must be placed outside the resistance area of any parallel 
path to earth. 

3 
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Llill(Ef) 
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Fig 1.2 sequence of control equipment 

1.4 TYPES of INTAKE POSITION 
There are two types of intake position; 
I .Over-Head Transmission Lines 

2.Underground Transmission Lines 
1.4.1. Over-Head Transmission Lines 
The metal is put on to building, which is near to the transmission lines. We connect the 
lines, which are corning from pillar, to the "T Point", and, the lines will be gotten into 
the box of the metering units. 

1.4.2. Under-ground Intake: 
Lines are taken from pillar but here under-ground cable is used. When the cable put 
under-ground, it will be done in some rules. These rules are; 
1. Earth will be dogged ( depth nearly 100 cm) 
2. Sand will be separated in channel 

3. Plastic pipes will be put into channel 
4. Again sand is separated onto pipes 

5. And these are covered by cement 
6. Cable will be passed through the pipes to the box of metering units. 

After these the lines are connected to the HRC (High Rupturing Fuses) fuses. And then, 
Cutout, metering unit, operator, and distribution board. 
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CHAPTER2 

INST ALLA TI ON 

2.1. Historical Review of Installation Work 
As one might expect to find in the early beginnings of any industry, the application, and 
the methods of application, of electricity for lighting, heating, and motive power was 
primitive in the extreme. Large-scale application of electrical energy was slow to 
develop. The first wide use of it was for lighting in houses, shops, and offices. By the 
1870s, electric lighting had advanced from being a curiosity to something with a 
definite practical future. Arc lamps were the first form of lighting, particularly for the 
illumination of main streets. When the incandescent-filament lamp appeared on the 
scene electric lighting took on such a prominence that it severely threatened the use of 
gas for this purpose. But it was not until cheap and reliable metal-filament lamps were 
produced that electric lighting found a place in every home in the land. Even then, 
because of the low power of these early filament lamps, shop windows continued for 
some time to be lighted externally by arc lamps suspended from the fronts of buildings. 
The earliest application of electrical energy as an agent for motive power in industry is 
still electricity's greatest contribution to industrial expansion. The year 1900 has bean 
regarded as a time when industrialists awakened to the potential of the new form of 
power. 
Electricity was first used in mining for pumping. In the iron and steel industry, by 191 7, 
electric furnaces of both the arc and induction type were producing over 100,000 tons of 
ingot and castings. The first all-welded ship was constructed in 1920; and the other ship 
building processes were operated by electric motor power for punching, shearing, 
drilling machines and woodworking machinery. 

The first electric motor drives in light industries were in the form of one motor-unit per 
line of shafting. Each motor was started once a day and continued to run throughout the 
whole working day in one direction at a constant speed. All the various machines driven 
from the shafting were started, stopped, reversed or changed in direction and speed by 
mechanical means. The development of integral electric drives, with provisions for 
starting, stopping and speed changes, led to the extensive use of the motor in small 
kilowatt ranges to drive an associated single machine, e.g. a lathe. One of the pioneers 
in the use of motors was the firm of Bruce Peebles, Edinburgh. The firm supplied, in the 
1890s, a number of weatherproof, totally enclosed motors for quarries in Dumfries 
shire, believed to be among the first of their type in Britain. The first electric winder 
ever built in Britain was supplied in 1905 to a Lanark oil concern. Railway 
electrification started as long ago as 1883, but it was not until long after the tum of this 
century that any major development took place. 

Electrical installations in the early days were quite primitive and often dangerous. It is 
on record that in 1881, the installation in Hatfield House was carried out by an 
aristocratic amateur. That the installation was dangerous did not perturb visitors to the 
house who' when the naked wires on the gallery ceiling broke into flame nonchalantly 
threw up cushions to put out the fire and then went on with their conversation' 

Many names of the early electric pioneers survive today. Julius Sax began to make 
electric bells in 1855, and later supplied the telephone with which Queen Victoria spoke 
between Osborne, in the Isle of Wight, and Southampton in 1878. He founded one of 
the earliest purely electric manufacturing firms, which exists today and still makes bells 
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and signaling equipment. 
The General Electric Company had its origins in the 1880s, as a Company, which was 
able to supply every single item, which went to form a complete electrical installation. 
In addition it was guarantied that all the components offered for sale were technically 
suited to each other, were of adequate quality and were offered at an economic price. 

Specializing in lighting, Falk Statesman & Co. Ltd began by marketing improved 
designs of oil lamps, then gas fittings, and ultimately electric lighting fittings. 
Cable makers W. T. Glover & Co. were pioneers in the wire field. Glover was originally 
a designer of textile machinery, but by 1868 he was also making braided steel wires for 
the then fashionable crinolines. From this type of wire it was a natural step to the 
production of insulated conductors for electrical purposes. At the Crystal Palace 
Exhibition in 1885 he showed a great range of cables; he was also responsible for the 
wiring of the exhibition. 
The well-known J. & P. firm (Johnson & Phillips) began with making telegraphic 
equipment, extended to generators and arc lamps, and then to power supply. 
The coverings for the insulation of wires in the early days included textiles and gutta­ 
percha. Progress in insulation provisions for cables was made when vulcanized rubber 
was introduced, and it is still used today. 
Siemens Brothers made the first application of a lead sheath to rubber-insulated cables. 
The manner in which we name cables was also a product of Siemens, whose early 
system was to give a cable a certain length related to a standard resistance of 0.1 ohm. 
Thus a No.90 cable in their catalogue was a cable of which 90 yards had a resistance of 
0.1 ohm. The Standard Wire Gauge also generally knew Cable sizes. 

For many years ordinary VRI cables made up about 95 per cent of all installations. They 
were used first in wood casing, and then in conduit. Wood casing was a very early 
invention. It was introduced to separate conductors, this separation being considered a 
necessary safeguard against the two wires touching and so causing fire. Choosing a 
cable at the turn of the century was quite a task. From one catalogue alone, one could 
choose from fifty-eight sizes of wire, with no less than fourteen different grades of 
rubber insulation. The grades were described by such terms as light, high, medium, or 
best insulation. Nowadays there are two grades of insulation: up to 600 V and 600 
V /1,000 V. And the sizes of cables have been reduced to a more practicable seventeen. 

During the 1890s the practice of using. paper as an insulating material for cables was 
well established. One of the earliest makers was the company, which later became a 
member of the present-day BICC Group. The idea of using paper as an insulation 
material came from America to Britain where it formed part of the first wiring system 
for domestic premises. This was twin lead-sheathed cable. Bases for switches and other 
accessories associated with the system were of cast solder, to which the cable sheathing 
was wiped, and then all joints sealed with a compound. The compound was necessary 
because the paper insulation when dry tends to absorb moisture. 

In 1911, the famous 'Henley Wiring System' came on the market. It comprised flat-twin 
cables with a lead-alloy sheath. Special junction boxes, if properly fixed, automatically 
affected good electrical continuity. The insulation was rubber. It became very popular. 
Indeed, it proved so easy to install that a lot of unqualified people appeared on the 
contracting scene as 'electricians'. When it received the approval of the IEE Rules, it 
became an established wiring system and is still in use today. 



The main competitor to rubber as an insulating material appeared in the late 1930s. This 
material was PVC (polyvinyl chloride), a synthetic material that came from Germany. 
The material, though inferior to rubber so far as elastic properties were concerned, could 
withstand the effects of both oil and sunlight. During the Second World War PVC, used 
both as wire insulation and the protective sheath, became well established. 

As experience increased with the use of TRS cables, it was made the basis of modified 
wiring systems. The first of these was the Calendar farm-wiring system introduced in 
193 7. This was tough rubber sheathed cable with a semi-embedded braiding treated 
with a green-colored compound. This system combined the properties of ordinary TRS 
and HSOS (house-service overhead system) cables. 
So far as conductor material was concerned, copper was the most widely used. But 
aluminum was also applied as a conductor material. Aluminum, which has excellent 
electrical properties, has been produced on a large commercial scale since about 1890. 
Overhead lines of aluminum were first installed in 1898.. Rubber-insulated aluminum 
cables of 3/0.036 inch and 3/0.045 inch were made to the order of the British Aluminum 
Company and used in the early years of this century for the wiring of the staff quarters 
at Kinlochleven in Argyllshire. Despite the fact that lead and lead-alloy proved to be of 
great value in the sheathing of cables, aluminium was looked to for a sheath of, in 
particular, light weight. Many experiments were carried out before a reliable system of 
aluminium-sheathed cable could be put on the market. 
Perhaps one of the most interesting systems of wiring to come into existence was the 
MICS (mineral-insulated copper-sheathed cable), which used compressed magnesium 
oxide as the insulation, and had a copper sheath and copper conductors. The cable was 
first developed in 1897 and was first produced in France. It has been made in Britain 
since 193 7, first by Pyrotenax Ltd, and later by other firms. Mineral insulation has also 
been used with conductors and sheathing of aluminium. 

One of the first suggestions for steel used for conduit was made in 1883. It was then 
called 'small iron tubes'. However, the first conduits were of itemized paper. Steel for 
conduits did not appear on the wiring scene until about 1895. The revolution in conduit 
wiring dates from 1897, and is associated with the name 'Simplex' which is common 
enough today. It is said that the inventor, L. M. Waterhouse, got the idea of close-joint 
conduit by spending a sleepless night in a hotel bedroom staring at the bottom rail of his 
iron bedstead. In 1898 he began the production of light gauge close-joint conduits. A 
year later the screwed-conduit system was introduced. 

Non-ferrous conduits were also a feature of the wiring scene. Heavy-gauge copper tubes 
were used for the wiring of the Rayland's Library in Manchester in 1886. Aluminium 
conduit, though suggested during the 1920s, did not appear on the market until steel 
became a valuable material for munitions during the Second World War. 

Insulated conduits also were used for many applications in installation work, and are 
still used to meet some particular installation conditions. The 'Gilflex' system, for 
instance, makes use of a PVC tube, which can be bent cold, compared with earlier 
material, which required the use of heat for bending. 

Accessories for use with wiring systems were the subjects of many experiments; many 
interesting designs came onto the market for the electrician to use in his work. When 
lighting became popular, there arose a need for the individual control of each lamp from 
its own control point. The 'branch switch' was used for this purpose. The term 'switch' 
came over to this country from America, from railway terms which indicated a railway 
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