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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 1000V) 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 1000A. 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 1 ". 

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. 

My project contains two parts, the First part is the practical part about layout the faculty of 

engineering and the second part is the theoretical part which contains four chapters and the 

main idea of each chapter are as follows: 

The first chapter about cables, conduit and trunking - 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. 
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CHAPTER ONE 

ELECTRICAL INSTALLATION SPECIFICATIONS 

1.1 Over View 

The General Technical Specifications for Buildings published by the European and 

American standards with the latest editions shall govern this Contract together with the 

modifications and amendments as specified in this Document. 

1.2 General Specifications 

All works, Materials Manufacturing, fabricating, testing and commissioning shall be 

governed by latest conditions of the following standards: 

1- The general technical specification 

2- National Codes 

3- 16th Edition of IEE 

4- British Standard 

5- IEC Recommendation 

In case of any conflicts arising between this Specification and Standard/Codes, the 

Contractor shall refer the matter to the Engineer and for Clarifications. 

The Contractor shall submit a complete set of Shop Drawings for Engineer's approval 

prior one month to commencing the work at least. The Contractor shall submit a logical 

schedule of work for the project activities to the Engineer for approval, beside, the Contractor 

shall submit weekly, monthly, progress report. 

The Contractor shall obtain the Engineer's written approval for all materials, 

equipment, accessories ... etc., prior to the procurement of any material, submittals shall be 

early stages, supplying of materials to the site shall be coordinated with the engineer and to 

his approval. 
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The Contractor shall submit for approval all drawings, diagrams, catalogues, 

dimensions, samples and any other information that may be required by the Engineer 

.Location of some electrical fixtures may be modified to suit the site conditions and/or to 

comply with safety measures. No claims will be accepted in such cases. 

Testing and commissioning is an essential part of this Contract. The Contractor shall 

provide the testing instruments required. All tests shall be conducted and witnessed by the 

Engineer and the results shall be certified and signed by the Contractor and the Engineer. 

Original copies of testing certificates shall be kept with the Engineer. 

The Contractor shall submit one complete set of transparent as-built drawings, CD disc 

and three blue print sets to the Engineer along with all manuals, wiring diagrams, operating 

instructions, maintenance instructions, list of recommended spare parts for two years and 

vendors names and addresses .All documents of this contract are complementary to each 

other and should be red as whole. 

1.3 Materials and Testing 
The whole of the Works shall be executed with the materials indicated in the subsequent 

clauses of this Specifications .Where the names of manufacturers are stated, together with a 

detailed specification of their products. 

Where such exists, the equipment shall comply with the requirements of the appropriate 

current standards as mentioned in item 1-2 and shall be of the best of their respective kinds, 

free from all flaws and defects. 

1.4 Labour Restrictions 
The Contractor shall employ none but workmen skilled in their respective trades and must 

not employ unskilled laborers in lieu of skilled workmen 

1.5 Conduits 
Only the following types of conduits and related fittings and accessories shall be used for 

the installation covered by this specification. 

2 
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1.5.1 Rigid Non-Metallic Conduits (U/PVC) 

Rigid non-metallic conduits including sleeves and elbows shall comply with BS6099, 

PART 2, SECT.2.21, 1982. 

1.5.2 Rigid Metallic Conduit 

Rigid metal conduit including sleeves and elbows shall comply with BS4568. 

1.5.3 Flexible Non-Metallic Conduit 

Flexible non-metallic conduit shall be suitable for installation in conjunction with rigid 

non-metallic conduits by the use of the same fittings and connectors . 

1.5.4 Flexible Metal Conduit 

Flexible metal conduit shall comply with NEC-Article 350. Conduit shall be suitable 

for installation in conjunction with rigid metal conduit, by the use of the same fittings and 

connectors. A separate conduit and wiring system is to be provided for each installation, i.e. 

lighting, general purpose sockets, power, telephone, etc. 

Draw wires shall be left in all conduit runs for other services .Conduits shall not be run 

than 0.15m to any steam or hot water pipes and shall be run underneath such pipes rather than 

over them. The conduits shall not be run closer than 0.05m to any telephone, bell or other 

signaling .All joints in PVC conduits, shall be cemented with a waterproof adhesive. 

Where conduits cross a building expansion joint due allowance shall be made in the 

design or the run with an approved expansion joint .All circular PVC boxes shall be provided 

with steel insert clips to provide additional support for lighting fittings . 

Flexible metal conduits, watertight where required, shall be provided between the 

conduit system and electrical motors or other apparatus subject to vibration. They shall be 
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complete with brass double female adaptors and shall be soldered to either end of all flexible 

conduits and connected to solid conduit entries using smooth bore male brass bushes. 

Earth continuity through flexible conduits shall be provided by a separate earth 

continuity conductor .Minimum size of conduits shall be 20 mm. diameter, unless otherwise 

indicated or approved. 

Conduits shall not cross pipe shafts, or vent duct openings. Riser conduits shall be supported 

at each floor level by approved clamp hangers. 

All conduit and accessories shall be produced of the same manufacturer. Conduits and 

accessories installed (concealed) shall be of heavy gauge U-PVC conduits and shall comply 

with BS 4607; Class A. 

Conduits shall have capacities as listed in the following table 1.1, unless stated other 

wise. In any case the space factor shall never exceed 40%. Pull boxes shall be located at 

convenient intervals at accessible positions. 

Table L 1: Conductor Conduit Size. 

Size mm2 20 25 32 38 so 

1.5 7 12 20 -- -- 

2.5 4 8 12 -- -- 

4.0 3 6 10 -- -- 

6.0 3 5 8 -- -- 

10.0 -- 3 6 8 -- 

16.0 -- -- 3 4 5 

25.0 -- -- -- 4 6 

35.0 -- -- -- 4 6 

50.0 -- -- -- -- 4 
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1.6 Pull and Junction Boxes 

Pull and junction boxes shall be suitable for use in conjunction with the selected 

raceway systems. 

1.6.1 Outlet Boxes 

For concealed installation, outlet boxes shall be plastic, fastened with amply sized 

screws. For exposed installation, outlet boxes shall be either sheet metal of heavy-duty 

plastic, mounted exposed and rigidly connected to the conduit system by suitable 

bushings Comply with BS 5733. 

1.6.2 Terminations 

Terminations in junction boxes, floor boxes, distribution boxes and outlet boxes 

shall be of the screwed type. 

1. 7 Wires and Cables 

Wires and cables shall be fabricated of stranded copper conductors in accordance 

with BS6004, --1984. The insulation of all wires and cables shall be rated for at least 70 

deg. C for polyvinyl chloride (PVC} and 90 deg. D for thermoplastic (PE) cables. The 

identification by color for conductors in multicore wires and cables shall comply with 

IEC 446. XLPE cables shall comply with IEC 502 as shown on Drawings or schedules. 

Fire resistance insulation complying with UL1424-105 °C; especially for fire alarm 

systems. 

1.7.1 Wires for Power, Lighting and Controls. 

Wires are single-core insulated or multicore insulated and sheathed conductors which 

are used only for light-duty indoor applications. The conductor insulation and the sheath 

shall be polyvinyl chloride .All cables buried in the ground shall incorporate armor. 

The cables installed in positions which may be exposed to direct sunlight shall be of a 

type resistant to damage by ultra-violet light or shall be suitably covered to protect from 

ultra-violet light .All cable conductor shall be fitted with a correctly sized cable socket or 

thimble and a means of identification. The cable sockets may be of the sweated or crimped 
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compression types. The cables connected in parallel shall be of the same type, cross sectional 

area, length and disposition and be arranged so as to carry substantially equal load currents . 

1.7.2 L.V. Main Cables 

L.V. Main Cables shall be 4 core; 600/1000 volts grade PVC insulation, single steel 

wire armoured. The conductors shall be circular standard copper. The armouring of L.V. 

main cables shall not be used as the sole circuit protective conductor (CPC). The sizes of 

protective conductor shall be calculated in accordance with Tables 54E and F of IEE 

Regulations or equal. L.V. cables if to be buried direct in the ground. They shall be buried to 

a depth of 70 cm. in trenches which have been cleared of all rocks and rubble and into which 

a 5 cm. sand layer shall be placed across the full width and along the entire length of the 

trench. The cables shall be laid on this sand bed and covered with a further 10 cm. layer of 

sand before the trench is backfilled and compacted. Concrete tiles shall be placed on the top 

of the second layer of sand as shown on the Drawing with suitable material. 

Where L.V. .cables cross sidewalks or road, they shall be drawn into heavy gauge PVC 

conduit of 15cm. ~- Concrete layer of thickness 10 cm. shall cover this UPVC conduit. In 

addition a warning PVC tape shall be laid in the cable trench during the backfilling process so 

that the cable marker strip is 15 cm., beneath the finished compacted surface of the trench. 

Where L.V. cables are installed in a concrete trench, these cables shall be fixed to the base 

and sides of the trench by means of using cable cleats at intervals not exceeding 900 mm, 

between centers of adjacent fixings. The cable separation between adjacent cables shall not 

be less than double the diameter of the cable. 

1. 7.2.1 Wires for Communication 

Wires for communication are single-core or multicore insulated and sheathed 

conductors which are used only for light-duty indoor applications . 

1. 7.2.2 Communication Cables 

Communication cables are multicore insulated, shielded and sheathed tinned copper 

conductor cables for indoor and outdoor installation in conduits, ducts or for direct burial . 
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1.8 Switches 

Switches shall be mounted with the operating handle in upward position when in the 

"ON" position. Switches used on lighting branch circuits shall be quick make, quick break, 

with silver alloy contacts, rocker, operated with quick operating mechanism rated at 10 

amperes 250 volts AC or higher capacity as required by the circuit controlled in accordance 

with the Specifications. Switches shall be single, three or four way flush mounted type and 

shall be waterproofed where required. Switches shall be to BS 3676 : 1989.Type MK or 

approved equal 

1.9 stair switches 

For stairs I used sensor switches, there is many types of sensor switches like TSM 1 S, 

TSMlE and TSENl. In this project I used the last one TSENl because not so much 

1.10 Power Outlets 

The switch socket outlets shall be as indicated on the drawings, all in accordance with 

BS1363 and BS546 as appropriate. These outlets shall be of the same manufacturer 

throughout the installation. To different between the normal power supply receptacles from 

the essential & or the computer receptacles. Each system receptacles shall be distinctively 

colored or marked for identification. 

1.11 Socket Outlets 

Socket outlets shall be of the standard, 3-pin, single phase, with or without switch, flush 

mounted type of moulded plastic designed to fit with the appropriate plates as specified. 

- Waterproof socket outlet without switch shall be used in washing room and kitchens. 

Single phase socket outlets shall be 13A, 230 volts, earthed, shuttered 

type. 

Switches for electric water heater shall be flush 20 amp. DP switches with pilot lamp 

and marked (Water Heater). 
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1.12 Water Proof Receptacles 

It shall be seal splash proof, switched and with pilot light. The dust and waterproofing 

shall be IP54 when plug is inserted in receptacle. Receptacle shall be semi-flush with wall. 

1.13 Industrial Places 

These receptacles shall be industrial type as shown on the Drawings, and shall be 

designed for AC230V to 660V. Receptacles shall be three, four or five-pole. The enclosure 

shall be plastic, splash proof or made watertight. 

1.14 Telephone System 

Telephone cabinet (TC) shall be provided as shown on the Drawings for adequate 

number of extensions, for the distribution of wires or cables between the main distribution 

frame and the extension outlets. 

Telephone outlets shall be flush mounting type. These shall be of the same make and 

plate finish of the adjacent socket outlets. 

1.15 Main and Sub main Distribution Boards 

The (MDB) shall be fabricated, tested and commissioned in compliance with Electrical 

power Authority requirements and Engineer's approval. Free standing cubicle panel board 

consisting of 2mm thick steel sheet hammer painted, gray color with lockable hinged doors, 

locks and switches, rubber gaskets, dust proof to IP54. Sufficient holes for glands in 

removable rigid steel sheet gland plate to be provided. 

The structure of the main sub main electrical panel boards shall be form two. All panel 

boards must include proper floor attachment facilities, and terminal panels in the top section 

and bottom section, in accordance with the location of the cable output. 

The internal wiring shall be laid in proper PVC trunking, identified at both ends by 

PVC numbers. If flexible cables used inside the panel, then the cables of be soldered prior to 
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being compressed into lugs. The lugs to be of tinned copper compression type. Bolted lugs 

are NOT allowed. 

All bus bars and live terminals inside any electrical panel shall be isolated and not 

accessible by any means to ensure safe and normal cooperation of the panel. Bus bars ratings 

shall exceed 1.5 times the main circuit breaker rating of the panel. 

1.16 Bus-Bars 

The panel boards will contain bus-bars for phases R,S,T neutral and ground, without 

paint. These bus-bars shall be made of copper, with lead cooked and their cross-section must 

be compatible, thermally and mechanically, with the short-circuit currents specified in the 

plans, and in any case not less than 60KA on 415v. For 1 section. All panels shall have 

sufficient space for ventilation and maintenance purposes plus extra room to allow for the 

possibility of adding 25% of the installed circuit breakers. A separate cubicle shall be 

incorporated in the switchboard for accommodation of the Supply Authority's Metering 

Equipment. It shall meet the Supply Authority requirement and approval. In the main 

Switchboard the following facilities to BS89, shall be included : three Ammeters, one 

Voltmeter with Voltmeter selector switch, one Power factor meter, three Color coded pilot 

lamps, & M.R.C. fuses for voltage circuit protection. The MDB, for each building shall be 

provided with protection moulded case circuit breakers. Full schematic and control drawings 

shall be kept in a pocket at the inner side of the front door for maintenance. Engraved metal 

or PVC labels to be fixed at the mimic diagram to identify the components of the panel. 

Fixing Devices for free standing, supports, earthing ... etc. shall be installed. 

All cables and conduits connections to panels shall be firmly and securely connected 

mechanically and electrically by using proper glands, male pushes, femals pushes, locknut, 

by soldering or compression type lugs, clamps, supports ... etc., bolted lugs and NOT 

allowed . Contactors, when used, shall be protected by circuit breakers. Contactor rating 

shall be not less than 125% of its relative circuit breaker rating unless otherwise specified. 
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