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ABSTRACT 

As whole world is trying to save energy for future or for coming rainy days, so 

world is going toward finding out the to protect the electrical installation we have and 

use alternative resources the practical part about layout the faculty of engineering, hold 

three floors each of them has three distribution boxes expect the ground floor has four of 

distributions. There are many different technologies used in circuit breakers and they do 

not always fall into distinct categories. The following types are common used in our 

plan domestic, commercial and light industrial applications for low voltage (less than 

1 OOOV) use. MCB - Miniature Circuit Breaker - rated current not more than 1 OOA. Trip 

characteristics normally not adjustable. Thermal or thermal-magnetic operation. 

Breakers illustrated above are in this category. MCCB - Moulded Case Circuit Breaker - 

rated current up to 1 OOOA. Thermal or thermal-magnetic operation. Trip current may be 

adjustable. 

When choosing a cable one of the most important factors is the temperature attained by 

its insulation; if the temperature is allowed to exceed the upper design value, premature 

failure is likely. In addition, corrosion of the sheaths or enclosures may result. For 

example, P.V.C. becomes hard and brittle at low temperatures, and if a cable insulated 

with it is installed at temperatures below 5°C it may well become damaged. 

The earthing conductor is commonly called the earthing lead. It joins the installation 

earthing terminal to the earth electrode or to the earth terminal provided by the 

Electricity Supply Company, but great care must be taken when doing so to ensure that 

there will be no problems with corrosion or with electrolytic action where they come 

into contact with other metals. 

Later on advantages and disadvantages are discussed briefly in this project. 
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INTRODUCTION 

These regulations (commonly called the I.E.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 l ". 

It should be noted that the I.E.E. Regulations are not legally binding but are generally 

accepted as an efficient standard by Electrical Boards, contractors and industrial and 

domestic consumers. However, Electrical 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. 

The Grid is made up 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, are used to carry the current over long distance. 

There are three main types of power stations: (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 the turbine which is mechanically connected to a 3-phase a.c. generator 

generating at 11,000V. The voltage is stepped up, by means of a transformer, to 

132,000V. 

High voltages are used in order to transmit high power with a cable of small cross­ 

sectional area and also to increase the efficiency of transmission by decreasing copper 

losses. 



The domestic ring circuit is defined as a final sub-circuit in which the current-carrying 

and earth-continuity conductors are connected in the form of a loop, both ends of which 

are connected to a single way in a distribution fuse board or its equivalent. A spur of ring 

circuit shall be a branch cable having conductors of a cross-sectional area not smaller 

than that of the conductors forming the ring. 

Protection the temporary installation must be protected with an adequate switch which 

isolates all the poles from the supply. 

A cable type is determined by the specifications of the system installed, basic electronic 

principles, and environment and regulatory agencies. These various 

criteria dictate the type of conductor(s), gauge of wire, type of insulation, twisted or 

cabled construction, type of jacket and if any shielding is required. A basic 

understanding of cable construction should be helpful in selecting and installing the 

proper cable for a particular system. 

Conductors for electronic cables can vary greatly from stranded conductors for maximum 

flexibility to copper covered steel which provides a stronger cable that will withstand a 

greater physical strain than copper. The American Society For Testing and Materials 

(ASTM) standards are followed for all of West Penn Wire conductor material. The 

ASTM 

standard defines standard requirements such as tensile strength, elongation, resistivity, 

dimensions, permissible variations, finish, inspection, and testing. 

There are several types of material that conduct electricity well (aluminum, nickel, gold, 

silver). However, copper is the most popular due to its excellent conductivity compared 

to other material cost. West Penn Wire uses a variety of conductors in our cable. Material 

used can be bare copper, tinned copper, and copper covered steel. The conductor can 

consist of solid or stranded construction. The type of conductor selected is determined by 

the application the cable will be used for. 

There are basically three types of shielding techniques: foil shielding, braid shielding, 

and combination shielding. Shielding is utilized to prevent radiation and signal loss of 

high frequencies used in electronic circuits and to reduce EMI/RFI interference. 

However, shielding tends to increase the overall capacitance of the cable. 

-- --- -- ~· -~ -- -·---- 



The resistance which a conductor offers to flows of current is determined by three 

factors: (a) the length of the conductor, (b) its cross-sectional area and (c) type of material 

used. 

The circuit breaker is defined as a mechanical device for making and breaking a circuit 

both under normal conditions and under abnormal conditions, such as those of a short 

circuit, the circuit being broken automatically. 

The circuit-breaker is generally opened and closed by hand (manually) but is 

automatically opened under fault conditions by an over-current release. The over-current 

release is operated by the magnetic effect of the line current flowing in the circuit. This 

current flows through a current coil consisting of a few turns of heavy-gauge copper wire 

or copper tape. When a continual overload is placed on the protected circuit the 

electromagnetic field, due to the current flowing in the coil, draws up a plunger which 

operates a mechanical trip, thus isolating the circuit from the supply. 

Circuit breakers are available in a great variety of sizes and types. Army marine circuit 

breakers are of the molded case, trip-free type. They must be arranged so that they can be 

removed without disconnecting the copper or cable connections or de-energizing the 

power supply to the circuit breaker. The circuit breaker rating should be the value of 

current the breakers will carry continuously without exceeding the specific temperature 

rise. 

Applications. Over-current releases are commonly used in motor starter circuits where 

very high starting currents (about six times the full load current) are encountered. The 

time-lag action of the dashpot allows sudden surges of current in the circuit without 

tripping, although a continuous overload current would operate the trip. 

A fuse is defined as a device for opening a circuit by means of a conductor designed to 

melt when an excessive current flows. The fuse comprises all the parts that form the 

complete device. 



CHAPTER ONE 

Cables, conduits and trunking 

1.1 - Cable insulation materials 

Rubber 
For many years wiring cables were insulated with vulcanized natural rubber (VIR). Much 
cable of this type is still in service, although it is many years since it was last 
manufactured. Since the insulation is organic, it is subject to the normal ageing process, 
becoming hard and brittle. In this condition it will continue to give satisfactory service 
unless it is disturbed, when the rubber cracks and loses its insulating properties. It is 
advisable that wiring of this type which is still in service should be replaced by a more 
modem cable. Synthetic rubber compounds are used widely for insulation and sheathing 
of cables for flexible and for heavy duty applications. Many variations are possible, with 
conductor temperature ratings from 60°C to 180°C, as well as resistance to oil, ozone and 
ultra-violet radiation depending on the formulation. 

Paper 
Dry paper is an excellent insulator but loses its insulating properties if it becomes wet. 
Dry paper is hygroscopic, that is, it absorbs moisture from the air. It must be sealed to 
ensure that there is no contact with the air. Because of this, paper insulated cables are 
sheathed, with impervious materials, lead being the most common. PILC (paper insulated 
lead covered) is traditionally used for heavy power work. The paper insulation is 
impregnated with oil or non-draining compound to improve its long-term performance. 
Cables of this kind need special jointing methods to ensure that the insulation remains 
sealed. This difficulty, as well as the weight of the cable, has led to the widespread use of 
p.v.c. and XLPE (thermosetting) insulated cables in place of paper insulated types. 

P.V.C. 
Polyvinyl chloride (p.v.c.) is now the most usual low voltage cable insulation. It is clean 
to handle and is reasonably resistant to oils and other chemicals. When p.v.c. bums, it 
emits dense smoke and corrosive hydrogen chloride gas. The physical characteristics of 
the material change with temperature: when cold it becomes hard and difficult to strip, 
and so BS 7671 specifies that it should not be worked at temperatures below 5°C. 
However a special p.v.c. is available which remains flexible at temperatures down to - 
20°c. 

At high temperatures the material becomes soft so that conductors which are pressing on 
the insulation ( eg at bends) will 'migrate' through it, sometimes moving to the edge of the 
insulation. Because of this property the temperature of general purpose P.V.C. must not 
be allowed to exceed 70°C, although versions which will operate safely at temperatures 
up to 85°C are also available. If p.v.c. is exposed to sunlight it may be degraded by ultra- 
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violet radiation. If it is in contact with absorbent materials, the plasticizer may be 'leached 
out' making the p.v.c. hard and brittle. 

LSF (Low smoke and fume) 
Materials which have reduced smoke and corrosive gas emissions in fire compared with 
p.v.c. have been available for some years. They are normally used as sheathing 
compounds over XLPE or LSF insulation, and can give considerable safety advantages in 
situations where numbers of people may have to be evacuated in the event of fire. 

Thermosetting (XLPE) 
Gross-linked polyethylene (XLPE) is a thermosetting compound which has better 
electrical properties than p.v.c. and is therefore used for medium- and high-voltage 
applications. It has more resistance to deformation at higher temperatures than p.v.c., 
which it is gradually replacing. It is also replacing PILC in some applications. 
Thermosetting insulation may be used safely with conductor temperatures up to 90°C 
thus increasing the useful current rating, especially when ambient temperature is high. A 
LSF (low smoke and fume) type of thermosetting cable is available. 

Mineral 
Provided that it is kept dry, a mineral insulation such as magnesium oxide is an excellent 
insulator. Since it is hygroscopic (it absorbs moisture from the air) this insulation is kept 
sealed within a copper sheath. The resulting cable is totally fireproof and will operate at 
temperatures ofup to 250°C. It is also entirely inorganic and thus non-ageing. These 
cables have small diameters compared with alternatives, great mechanical strength, are 
waterproof, resistant to radiation and electromagnetic pulses, are pliable and corrosion 
resistant. In cases where the copper sheath may corrode, the cable is used with an overall 
LSF covering, which reduces the temperature at which the cable may be allowed to 
operate. Since it is necessary to prevent the ingress of moisture, special seals are used to 
terminate cables. Special mineral-insulated cables with twisted cores to reduce the effect 
of electromagnetic interference are available. 

1.2 - Cables 

1.2.1 - Cables for overhead lines 

Any of the cables listed in the previous subsection are permitted to be used as overhead 
conductors provided that they are properly supported. Normally, of course, the cables 
used will comply with a British Standard referring particularly to special cables for use as 
overhead lines. Such cables include those with an internal or external centenary wire, 
which is usually of steel and is intended to support the weight of the cable over the span 
concerned. 
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Since overhead cables are to be installed outdoors, they must be chosen and installed so 
as to offset the problems of corrosion. Since such cables will usually be in tension, their 
supports must not damage the cable or its insulation. 

1.2.2 - Flexible low voltage cables and cords 

By definition flexible cables have conductors of cross-sectional area 4 mm2 or greater, 
whilst flexible cords are sized at 4 mm2 or smaller. Quite clearly, the electrician is nearly 
always concerned with flexible cords rather than flexible cables. 

{Figure 1.1} shows some of the many types of flexible cords which are available. 

a) Braided circular - Fig 1.la 

---- -

ı
3 

: 1 - oversheath- PVC
1
4 - insulation- pvc coloured

ız~raid - plaincopperwire--~---15-Conductors-plainCopper - -
I - -- -- --· --- - - - - - - - -- - 

I 3 - innersheath- pvc

b) Unkinkable - Fig 1.lb 
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- - - --·---

3 z

' 1 - rubber layer collectively textileI braided semi-embedded
r---
J2 - insulation (Cores) 60°C rubber ı
I

i~_ _ t I
\ 3 - conductors - tinned copper J

c) Circular sheathed - Fig 1.lc

I 1

1 - sheath - rubber or pvc'7f3I - ... [ = Iı= I 12 - insulation 60°C rubber or pvc
3 :2 1

---
I 3 - conductors - tinned copper
I

d) Flat twin sheathed - Fig Ll d

--------------------r--- ---------- - --
' 1 - sheath - PVC
I
I
I 2 - insulation - pvc
I
\ 3 - conductors - plain copper

------'

e) Braided circular insulated with glassfiber - Fig 1.le

- - -- --- ------ - ---·- -- ı---- - --

1 - glass braided overall

I
ı 2 - insulation - silicon rubber
I

\3~ conductors - strand~ Co~per
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f) Single core p.v.c, - insulated non-sheathed - Fig 1.lf

,·-
I l J 1 - insulation - pvc

2 ~ Iil~ 2---c-o-nd-uctors- ~;in copper

Flexible cables should not normally be used for fixed wiring, but if they are, they must be visible
throughout their length. The maximum mass which can be supported by each flexible cord is
listed in (Table 4H3A), part of which is shown here as (Table 1.1 ).

- -- . ------- -- - ·-·--
: Table 1.1 - Maximum mass supported by twin flexible cord
r---
. Cross-sectional area (mmj)

Maximum mass to be supported
(kg)

r --·- . -- . -· ---- - -
I 0.5 I 2 -- - -- -1I
r - ,----

I 0.75 I 3

ı 1.0
,- ------- - -
i 5

r - - ---·- --, - ---- -

1.25 5
I

[ 1.5 I 5

The temperature at the cord entry to luminaries is often very high, especially where filament
lamps are used. It is important that the cable or flexible cord used for final entry is of a suitable
heat resisting type, such as 150°C rubber- insulated and braided. (Fig 1.2) shows a short length
of such cord used to make the final connection to a luminaries.
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-- - - ---·----- ---- - - ---

--- ------------
Fig 1.2 -150°C rubber-insulated and braided flexible cord used

for the final connection to a luminaire

1.2.3 - Corrosion

The metal sheaths and armour of cables, metal conduit and conduit fittings, metal
trunking and ducting, as well as the fixings of all these items, are likely to suffer
corrosion in damp situations due to chemical or electrolytic attack by certain

materials, unless special precautions are taken. The offending materials include:

1. - unpainted lime, cement and plaster,

2. - floors and dados including magnesium chloride,

3. - acidic woods, such as oak,

4. - plaster undercoats containing corrosive salts,

5. - dissimilar metals which will set up electrolytic action.

In all cases the solution to the problem of corrosion is to separate the materials between
which the corrosion occurs. For chemical attack, this means having suitable coatings on
the item to be installed, such as galvanizing or an enamel or plastic coating. Bare copper
sheathed cable, such as mineral insulated types, should not be laid in contact with
galvanized material like a cable tray if conditions are likely to be damp. A p.v.c. covering
on the cable will prevent a possible corrosion problem.
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