
Faculty of Engineering

NEAR EAST UNIVERSITY

Department of Electrical and Electronic
Engineering

ELECTRICAL INSTALLATION OF
A FOUR STOREY BUILDING

Graduation Project
EE400

Student: Yazan Mohammed Alnatour

Supervisor: Assist. Prof. Dr. Dogan Haktanir

Lefkosa - 2005



Acknowledgement 

First, I would like to thank my mother and father for supporting me in reaching this far in

my life and standing by me all the way through my life. In fact no matter how much I

thanked them I will not pay back for what they have done for me. Then I would like to

thank very much to my supervisor assit. Professor. Dr. Dogan haktanir for his help and

support in my project and for being so kind, patient and understanding throughout my

project. Further, I will not forget my university friends and instructors specially vice­

rector Professor Dr Shenol Bektash for being very kind, helpfull and standing for towards

me.

Lastly I want to thank Mr. Ozgur Ozerdem for being a very good instructor and a teacher

and for the beneficial information and advise that he gave me.

1

---- - --------------



Abstract 

In this day of technological age electrical installations are becoming more and more

complex and elaborated. Systems that once were considered to be used only in industrial

field, now they are commonly used in domestic environments also. Programmable

heaters, washing machines, dishwashers, combi boilers are examples in this instance. In

the last couple of decades the electricity usage in domestic buildings almost quadrupled

or five folded. This project is one of the necessities of the modern age. Out of these

necessities the method and rules of electrical installations also developed because of the

dangers that the usage of electricity brought along with it. Therefore these rules and

regulations are enforced mainly around the protection of the human beings and the

equipment that use electricity. This projects, takes a four storey building as the basis of

the discussion and designs the electrical installation that is required for the comfort of the

occupants. In the design of the installation, the electrical cables and their protection

device have been analyzed and after the analysis the proper sizes and types are selected.

Considerable weight has been given onto the bonding of the metal parts, cases, pipes in

the building and the method of earthing of the unprotected equipment. In the project

cable sizes, voltage drop, positioning of the fittings and luminance calculations takes a

large part in the consideration of the installation.
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Introduction 

In this project we shall look into the electrical installation requirements, safety aspects

of an installation, method of installation, selection of the materials that are required in

an installation and the points that should be observed in an installation. In highlighting

these points we shall introduce the installation of a four storey domestic building

analyzing how the cables, the switchgear, the fittings are selected and how the load of

individual circuits have been calculated and the method of installation. In this building

there are four floors a common area and a perimeter that accommodates the preliminary

water tanks, each holding two tons of water. Each floor will have two quarters. All

water tanks will have water pump to pump the water to the break tanks, which are

situated at the roof of the building. The electrical installation generally will be identical,

but the cable sizing and positioning of the power outlets; the length, the size and the

type of the cables may differ necessitating individual calculation of the current carrying

capacity in several cases, which will be discussed in detail at the related chapter.

In selecting the material that will be used in the installation care has been taken that they

are in conformity with the local regulations issued by the Chamber of Electrical

Engineers. In order to reduce the cost of the installation without compromising in

quality many suppliers has been consulted.

Further the project will show how the loads will be calculated, the best possible path,

the switchgear and the protection devices of the installation so that they will give the

optimum working conditions within the building. The possible voltage drop, short

circuit conditions are also considered.

In line with the requirement of the positioning of the meters by the Electricity

Authority, the meters of the quarters and the common area meter are considered to be

1



placed at the entrance of the building so that the operatives of this establishment can

have access to this area without any obstruction.

Chapter 1 covers the introduction of the project. In includes general information about

the equipment, protection devices, insulation of cables, the nature of the cables, fittings,

small power outlets, circuits, etc., and the method of installation.

Chapter 2 looks into the types of the cables, their current carrying capacity, insulation

material, and their usage in general nature. The chapter also incorporated the effects of

the environmental condition on the cables and highlights the correction factors in this

respect. Tables of current carrying capacity and for calculation of voltage drop of the

cables are also included.

Chapter 3 describes the design and the nature of the installation of the four storey

building and the fittings that are considered in this installation, which forms the core of

the project. All the cable calculations, voltage drop considerations, water pumps and

other ancillary equipment are considered in this chapter.

Chapter 4 covers the electrical installation drawings of the building. In this section each

quarter in the floor has been shown separately. A separate drawing for the common

areas, earthing pit, electrical meters' layout, all distribution boards for each quarter has

been shown separately.

The project is concluded by highlighting the importance in selection of the fittings and

the calculation of the cable sizes and the illumination criteria in the installation.

2



Chapter 1 

1.1 Overview 

This chapter covers the common methods adopted in usage of fitting lightning circuits,

circuit breakers and the fuses and all of the safety matters. Including their characteristic and

shows how to handle the light circuits and sockets and cables. It also shows the methods of

bonding as a safety precaution.

Further , the circuit breakers fuses, earthing procedures, insulation, appliance classification,

electrical, circuits, power distribution procedure, domestic installation consumer cents,

cables sockets, RCDs, ring and radial type sockets their wiring methods, connection

methods of the sockets switches and light. are discussed broad nature.

1.2 Circuit breakers 

since we are going to assume that we are going to use our power in a full load power so we

will need a circuit breakers.

The circuit breaker is an absolutely essential device in the modem world, and one of the

most important safety mechanisms in our home. Whenever electrical wiring in a building

has too much current flowing through it, these simple machines limits the current y cutting

the power until somebody can fix the problem if some thing happened . Without circuit

breakers (or the altemative,household electricity would be impractical because of the

potential for fires and other mayhem resulting from simple wiring problems and equipment

failures.

Connector
clips to
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Spring-loaded
trip-lever

Support
cl:ip

Wketo,

Blrııntame
strtp
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downward
when
heated.
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1.3 Fuses 

The main job of the fuse is to protect the wiring. Fuses should be sized and located to

protect the wire they are connected to. So if there is a high current appeared suddenly draws

enough current to blow the fuse. The fuse will be there to protect the wire, which would be

much easier to replace than the device.

And as we know that the heat heat build-up in the wire depends on the resistance and the

amount of current flowing through the wire. Fuses are really just a special type of wire in a

self-contained connector. Most fuses today have two blade connectors and a plastic housing

that contains the conductor so when a high current or if the heat went high this connection

will be destroyed so it will not again so the circuit will be opened in I twill protect the

device.

1.4 Safety 

1.4.1 Earthing (ground wire) 

it is one of the basic safety uses and miniature circuit breakers cannot provide protection

against earth faults to protect against the risk of electric shock except by indirect contact

when combined with earthing and bonding. This can be achieved only by the use of earth

fault circuit breakers known as Residual Current Devices (RCDs).

Earth fault is the condition of electric current flowing to earth under fault conditions:

a. direct contact i.e. contact of persons or animals with live parts e.g. conductors and

terminals, which may result in electric shock, or

b. indirect contact i.e. contact of persons or animals with exposed conductive parts, such as

the metal casing of a washing machine, made live by a fault, e.g. in the wiring of the plug,

which may result in electric shock.

4
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The term "ground" refers to a connection to the earth, which acts as a reservoir of charge. A

ground wire provides a conducting path to the earth which is independent of the normal

current-carrying path in an electrical appliance. Attached to the case of an appliance, it

holds the voltage of the case at ground potential (usually taken as the zero of voltage). This

protects against electric shock. The ground wire and a fuse or breaker are the standard

safety devices used with standard electric circuits.

Neutrel Hot

,··:/ô!i[///d}:;. ' ; . "... ~" ... ' ' . ~. ~ .. ~,,•. ~"',' .. ~~~ .. ,, ...•.. ,:,, ·-····
\to:···'.n.;.\'·rtıe rovnd pr~ reeeptecte-· ~. ,. ' ..

· · :,: ·.• · .: .."'.:.· · in $tarıda,rd ll .S. cl rcui b te
Ground connected direçtıı,ı: to ground

and is not part af the nonnal
cur rent novı pı,th.

The appliance will operate normally without the ground wire because it is not a part of the

conducting path which supplies electricity to the appliance. In fact, if the ground wire is

broken or removed, you will normally not be able to tell the difference. But if high voltage

has gotten in contact with the case, there may be a shock hazard. In the absence of the

ground wire, shock hazard conditions will often not cause the breaker to trip unless the

circuit has a ground fault interrupter in it. Part of the role of the ground wire is to force the

breaker to trip by supplying a path to ground if a "hot" wire comes in contact with the metal

case of the appliance.

The ground wire appears when a Three electrical connections are made to a standard

appliance like a clothes washing machine. The "hot" wire carries an effective voltage of

120 volts to the appliance and the neutral serves as a return path. The third wire is the

electrical ground which is just connected to the metal case of the appliance.
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If the hot wire shorts to the case of the appliance, the 120 volt supply will be applied to the

very low resistance path through the ground wire to the earth. This will cause an extremely

high current to flow and will cause the breaker or fuse to interrupt the circuit.

One problem with this arrangement is that if the ground wire is broken or disconnected, it

will not be detectable from the operation of the appliance since the ground wire is not a part

of the circuit for electric current flow. In that case, if the hot wire shorts to the case and the

neutral wire does not, then the breaker may not trip and the entire 120 volts will be applied

to the metal case of the appliance, representing a shock hazard. The ground wire of an

appliance is the main protection against shock hazard.

Arı etectrtce] ~shorr;
to the ctı!e ı,ıill force
the breaker to open
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vire.
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1.4.2 Insulation 

Protection from electric shock is provided by isolation and/or insulation. Live parts must be

separated from users and those likely to come into contact with the appliance and covered

with non-conducting material to reduce the risk of electric shock.
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Basic: insulation applied to live parts to provide basic protection against electric shock.

Supplementary: independent insulation applied in addition to basic insulation to ensure

protection against electric shock in the event of a failure of the basic insulation.

Double: comprises both basic and supplementary insulation.

Reinforced: a single insulation system applied to live parts, which provides a degree of

protection against electric shock equivalent to double insulation.

1.4.3 Appliance classification 

Appliances are classified according to their protection against electric shock and against

moisture:

Class 1 : appliances are those in which protection against electric shock relies upon basic

insulation without provision for accessible conductive parts, if any, to the protective

conductor in the fixed wiring of the installation, reliance in the event of a failure of the

basic insulation being placed on the environment. Such appliances have either an enclosure

of insulating material or a metal enclosure which is separated from live parts by insulation.

This construction is not permitted in the UK.

Class 2: appliances have at least basic insulation and an earthing terminal. Their power

supply cords do not have an earthing conductor and are connected to a plug without

earthing contact which cannot be inserted into a socket-outlet with earthing contact.

Class 3: appliances have protection against electric shock which does not rely on basic

insulation only but includes an additional safety precaution in that accessible conductive

parts are connected to the protective earthing conductor in the fixed wiring of the

installation in such a way that accessible conductive parts cannot become live in the event

of a failure of the basic insulation.

Class4: appliances do not rely on basic insulation only but have double or reinforced

insulation without provision being made for protective earthing or reliance upon installation

conditions.
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Class5: appliances rely on supply at safety extra-low voltage [SELV] for protection against

electric shock i.e. 24 V maximum.

Appliances are further classified with regard to their protection against moisture:

• ordinary,

• drip-proof,

• splash-proof, and

• watertight.

1.4.4 Electric Circuits 

An electricity circuit can be compared to a domestic water system. The pump provides

pressure to drive the water round the pipework at a given rate and against any restrictions

such as a valve or tap.

In an electrical system, the voltage is the pressure forcing the electrical current in a closed

conductor against a resistance such as a piece of equipment e.g. a light bulb.

Water flows down with gravity and electricity similarly tries to reach earth. Like water,

electrical current follows the path of least resistance. Copper conductors have a low

resistance and for this reason are widely used.

Ideally, current should flow through the cable conductor to provide energy to the electrical

appliance. To prevent it flowing to earth by other paths the conductors must be insulated

with rubber or PVC.

All exposed metal parts of the installation must be earthed so that in the event of a fault any

current will flow immediately to earth rendering the system safe from electric shock.

Voltage is measured in Volts, resistance in Ohms and current in Amperes.

8



Ohm's Law:

Voltage = Current x Resistance

V (volts)= I (amperes) x R (ohms)

Electrical power is measured in Watts:

Power = Voltage x Current

W (watts)= V (volts) x I (amperes)

It is important to have the correct fuse in a plug. Most homes have 13A sockets for 3-pin

plugs. The correct fuse rating can be found by dividing the wattage (volts x amps) of the

appliance by the domestic voltage 230V.

A 1000 watt fire would require a fuse of 1000/230 = 4.35 amps.

As fuses are only available in 3, 5 and 13 Amp ratings, the correct fuse in this case would

be 5 Amps.

Appliances up to 720 watts 3Amp

from 720 to 1200 watts 5Amp

from 1200 to 3000 watts 13 Amp

From 1 February 1995 all new appliances have had to be supplied with fitted plugs which

must contain the correct fuse for that appliance. Pressure for this change in the law

followed evidence of widespread failure of consumers to wire plugs correctly and safely

putting themselves and others at risk of electrocution. If occasionally a new plug is required

to be fitted it will come with its own wiring instructions so there is no need to spend

valuable effort on training consumers how to do something it has been shown to be outside

the scope of their competence and completely unnecessary and virtually unique to the UK.
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