CHAPTER ONE

INTRODUCTION
1.0
BRIEF HISTORY OF STUDENTS WORK EXPERIENCE SCHEME 
(SIWES)

SIWES is the accepted skill training programme which forms part of the approved minimum academic standards in the various degree programmes for all the Nigerian universities. It is an effort to bridge the gap existing between theory and practical of engineering and technology, science, agriculture, media management and other professional education programme in the Nigerian tertiary institutions.

The Students Industrial Work Experience Scheme (SIWES) was initiated in 1973 by the Industrial Training Fund (ITF). This was in response to the mandate given to the ITF through decree 47 of 1971, charging it with the responsibility of promoting and encouraging the acquisition of skills in the industry and commerce with the view to generating a pool of trained indigenous manpower sufficient to meet the need of the nation’s economy. The Industrial Fund (ITF) introduced the scheme for employers to be involved in the entire educational process of preparing student for employment in our various industries with the vision "To be the foremost skills training and development organization in Nigeria and one of the best in the world" and mission "To set and regulate training standards and offer direct training interventions in industrial and commercial skills training and development, using a corps of highly competent professional staff, modern techniques and technology".The scheme is a tripartite programme involving the students, the universities and industries (employers of labor). It is funded by the Federal government of Nigeria and jointly coordinated by the industrial training fund (ITF) and the National Universities Commission (NUC)
1.1
AIMS AND OBJECTIVES OF SIWES:

The aim of SIWES is to put students through the labour market for them to apply and incorporate their classroom knowledge into the working practice of engineering and technology and other fields.

The objectives of SIWES programme include:

The opportunity of being familiarized and exposed to the mode of work, handling of 

To impact practical method of performing professional functions to undergraduate of the tertiary institutions

Provision of an enabling environment where student can develop personal attributes such as critical thinking, creativity, leadership, time management, presentation skills and interpersonal skill and other.

It make student appreciate the roles of their professions which enable them be a creators of change and contribute to grow of the economy and national development.

It make student to be aware of the work related problems and enable them to see how they can solve the difficulties them all them selves

1.2      BENEFITS AND CHALLENGES OF SIWES

A.
BENEFITS OF THE SCHEME (SIWES)

It’s gives opportunity for student to be in direct contract with junior, immediate and senior professional staff in the industry.

There are several benefits derived from SIWES, some of which are:

Its gives student opportunity of getting employment if such student if such student prove himself worthy of getting employed, and for the industries to evaluate the prospective employers.

Successful SIWES operation provides the government the opportunity of reducing the importation of expatriate Engineers and professional personnel.

B.
CHALLENGES OF THE SCHEME

Inadequate funding for the maintenance of the scheme by the Federal Government of Nigeria.

Inadequate and ineffective supervision of students on attachment by staff of institutions and ITF either due to lack of mobility or delays in payment of supervision allowance to both the staff and students.

Growing number of Higher Institutions increases the number of eligible courses and hence students while the relevant industries are either shutting down or lack the capacity to accept such numbers.

Acceptance of students to institution only based on vacancy.

ORGANISATIONAL CHART
CHAPTER TWO

2.0
TOOLS USED IN ELECTRICAL INSTALLATION AND THERE USES

FIXING TAPE:  It is used to pull standard or solid wire through mutual PVC conduit
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TAPE MEASURE:  it is used to measure height for switches and outlets.
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HAMMER: it is used to secure boxes equipped with nail on brackets studs in a home. Its also used to clip down wires in surface wiring.
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VOLTMETER:  it is used to check voltages and verify that circuits are indeed “live”
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GLOVES: it is used to guide against electrical and mechanical damages to the body.
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ALLEN KEYS SETS: it is used to lighted Allen headed screws in electrical works.

BLADE/KNIFE: it is used to cut the installation off the insulated wire.

STAR SCREWDRIVER OR (PHILLIPS SCREWDRIVER): it has a blade for installing star head screw. The tips look like a plus sign.
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TESTER: it is a tool used to detect the flow of current in the system or in a cable and it comprises of three components inside which are the bulb, insulators and lead.
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SOLDERING IRON: it is used for soldering of a panel with the use of the soldering bit.
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PLIER: it is used for cutting, disconnecting or for remover of installation material like rubber from the conductor, it can also be used to hold material firmly in order to couple the material together. There are various types of pliers which are the Long Nose Pliers and Cutting Pliers.
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2.1
ACCESSORIES USED IN ELECTRICAL INSTALLATION

Accessory is any device other than a lighting fitting associated with the wiring and current using appliance of an installation
SWITCH:  it’s a device other than a fuse or circuit breaker for closing and opening a circuit. They are various types of switch they are one gang way switch, two gang one way switch, three gang one way switch, two gang two way switches etc.
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LIGHTING FITTING: It is a device that contains a lamp or lamps together with any holder, shade or reflector, for example wall bracket fitting, lamp holder, a fluorescent.
JOINT BOX: it is a box connecting two or more length of conduit duct and trunking example T joint, U joint, Through box, etc.
CIRCUIT BREAKRS: It is a mechanical device for making and breaking a circuit both under normal and abnormal condition, such as those of a short circuit, the circuit being broken automatically.
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JUNCTION BOX: It is a forming part of a wiring of an installation (usually surface) provided to contain joints in the conductor.
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DISTRIBUTION BOARD: It is a device that all breakers switches are inside or device where all mains from each destination are being taped into.
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SOCKET: It is a device that connect a plug or electronics device to electric circuit examples are, 13 amp socket, 15 amp socket etc.
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CHANGE OVER SWITCH: It is a device that changes electrical supply from one main to other.
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2.2
CABLES USED IN ELECTRICAL INSTALLATION

It is a length of insulated single conductor (solid or stranded) or two or more such conductor, each provided with its own insulation which are laid up together. The insulated conductor may or may not be provided with all overall covering for mechanical protections.

1.5mm (3029) wire: - this is used for lighting 

2.5mm wire: - it is used for 13amp socket outlet 

4mm wire: - it is used for AC and cooker socket outlet
10mm wire: - it is used for connection of meter or change over to distribution board 

16mm wire: - it is used for connection of power supply from the electric  pole to the meter.
CHAPTER THREE
3.0
ELECTRICAL WIRING SYSTEM
It is the installation of electrical wire from the mains [source] to the final consumer for utilization. This consists of conductor, insulator, and mechanical protection accessories and some of the various electrical power accessories used in the installation such as ceiling rose, socket switch etc.

When choosing a system of wiring for building there are some factors which are needed to be considered before the execution, such as :

The neatness of the job
Time required to complete the wiring

The durability of the installation

Future extension and alternation

Damage to the building by cut away

Cost of installation

Special considered like dampness, flammable etc.

In electrical wiring system all the cables used should be well protected and insulated. All joints should be well twist and taped well to avoid partial contact.

3.1
TYPES OF WIRING SYSTEM

There are three types of wiring system commonly used in Nigeria. Namely:

Surface wiring system

Conduit wiring system

Trunking wiring system
3.2
SURFACE WIRING SYSTEM

This type of wiring system involve the use of PVC insulated cable which consist of 1,2 and 3 core cable laid up in flat formation with a close covering of through PVC as mechanical protection sense there is no metal sheet, a base conductor as in twin and earth cable will enclosed in the PVC sheet to serve as the earthling continuity conductor.
In surface wiring cables are always hold with clip and brass nail to the wall so as to hold the cable firmly to the wall. All wires that are coming from the distribution board meet in the junction box. Plastics pattress will be used for both sockets and switches so as to hold them to the wall.

3.3
ADVANTAGES OF SURFACE WIRING

It is less expensive

When fault occur, it can easily be trace.

3.4
DISADVANTAGES OF SURFACE WIRING

It is not neat 

It can easily get damaged

3.5
CONDUIT WIRING SYSTEM

A conduit can be simply be defined as a tube or channel in which electrical wire are being passed to their destination.

3.6
TYPES OF CONDUIT WIRING SYSTEM

There are two [2] types of wiring system namely;

Full conduit

Half conduit

3.7
FULL CONDUIT

It is the type of conduit wiring system whereby PVC pipe are laid inside the wall and on the ceiling.

3.8
ADVANTAGES OF FULL CONDUIT
It is save

Full wire security

Shows a pleasing appearance when properly installed

3.9
DISADVANTAGES OF FULL CONDUIT

It is expensive

It is not easy to install

Too much wire expense

Not easy to detect fault when faulty

3.10
HALF CONDUIT
It is the type of conduit wiring system whereby PVC pipes are only laid inside the wall, and there is explosive of cables inside the ceiling without a PVC pipe.

3.11
ADVANTAGES OF HALF CONDUIT
It is not expensive

It is easy to install

It is easy to detect fault when faulty

3.12
DISADVANTAGES OF HALF CONDUIT
Lots of wire are scattered on the ceiling

It is not reliable

3.13
TRUNKING WIRING SYSTEM
This is a system of conduits for cables or ventilation. It is also the use of the arrangement of trunk lines.
3.14
ADVANTAGES OF TRUNKING

A considerable numbers of cables can be run in it

It is expensive, but not up to conduit

It is Easy to install.

3.15
DISADVANTAGES OF TRUNKING
It is expensive than surface wiring

II. It is not suitable for flammable situation

CHAPTER FOUR

4.1
HISTORICAL BACKGROUND OF ELECTRICITY GENERATION IN NIGERIA

Electricity was first generated in Lagos, Nigeria around the year 1896. The Nigerian Electricity Supply Company (NESCO) commenced operation as an electric utility company in Nigeria in 1959 with the construction of hydro-electric power station at Kura water fall near the city of Jos. The Electricity Corporation of Nigeria (ECN) was established in1956 while the first 132KV line was constructed in 1962, linking Ijora power station to Ibadan power station.

The Niger Dams Authority (NDA) was established in 1962 with a mandate to develop the hydropower potentials of the country. However ECN and NDA were merged in 1972 to form the National Electric Power Authority (NEPA). This authority is responsible for the generation, transmission, distribution and sales of electricity to customers at tariff rate approved by the Federal Government of Nigeria. In 1998, NEPA ceased to have an exclusive monopoly over electricity generation, transmission, distribution, and sales because of the following; supply, demand imbalances and need for reformation.

Furthermore, in 2004, National Electric Power Authority (NEPA) was declared as Power Holding Company of Nigeria (PHCN) due to ineffective, inefficient, unreliable and uninterrupted power supply in the country. The Transmission Company of Nigeria (TCN) is one of the successor companies of Power Holding Company of Nigeria (PHCN) charged with the responsibility of wheeling electricity power from the various power stations to the load centers across the country and beyond.

Transmission Company of Nigeria (TCN) was incorporated in November 2005. TCN emerged from the defunct National Electric Power Authority (NEPA) as a product of merger of transmission operation sector on April, 2004. Being one of the eighteen unbundled business unitsunder PHCN, the company was issued a transmission licensed on first July2006. TCN licensed activities include: electricity transmission, system operation and electricity trading which is ring fenced.

                                                                                                                                                                                  Osogbo Transmission Company of Nigeria (Osogbo works centre) which is one of the Transmission Companies of Nigeria (TCN) is located at Power Line area Osogbo in the State of Osun. Their primary responsility is to evacuate the generated electric power coming from generating companies and wheeling it to distribution companies.

There are seven major power plants namely;

Jebba (hydro)

Kanji (hydro)

Shiroro (hydro)

Afam (thermal)

Delta (thermal)

Egbin(thermal)

Sapele (thermal). 

TCN is comprised of eight trasmission regions and National Communication and Control (NCC). Each headed by a General Manager (Transmission), who is responsible for the running and maintenance of transmission and transformation facilitiesin their area of operation as shown in the following map of Nigeria.
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Fig. 1.0: Geographical location of the Transmission Region

4.2
COMPANY PROFILE

The Ganmo 330/132/33kv transmission station receive 330kv each form both Jebba and Osogbo and step it down with two 330/132kv/150M  transformers T1A & T2A and then transmit 132kv  to  Ilorin transmission station (TS) and two 132/33kv/60MVA Step-down transformers T1B & T2B.The 33kv is transmit to the six(6) feeders in the station Idofian, Ilorin, G.R.A. Industrial, KAM, and Osogbo feeders for distribution.  Functions of Ganmo transmission station  include the operation and maintenance of the 330kv, 132kv switchgears and transmission lines in Ganmo Region.  NCC function involves operation of the whole Grid System, in liaison with other Transmission and Generation Regions.

  4.3
SECTIONS AND RESPONSIBILITIES OF THE COMPANY

The station is made up of nine (9) sections listed here under:

                                                                                                                                                                                            S/NO

DEPARTMENTS

1

Electrical

2

Systems Operation

3

Lines Maintenance

4

Human Resources

5

Finance and Accounts

6

Protection, Control and Metering (PC & M)

7

Mechanical

8

Communications

9

Stores

Protection, Control and Metering Section (PC & M):-As the name implies, protection is the action taken for safe operation of equipment within permissible tolerance as a demacate for unhealthy or fault condition from normal condition.

Control is a sequence of action to facilitate safe operation of devices and equipment within operational limit. It is a view to facilitating or promoting safety of personel or equipment.

Metering is a scheme that monitors and document power system quantity wheeled out or exported.

Electrical Section:- As the name implies it is the department that takes care of all electrical installation of the station. This includes both installation and repairing of faulty ones.

Systems Operation:- This section keeps the daily record of all power received from transmitting station, power willed out to the consumers and power consumed by the station. These records are taken on the energy metres. Aim of the systems operation is to provide accurate data of power being generated and consumed for proper planning and allocation purpose

4.4
OBJECTIVES FOR THE ESTBLISHMENT OF GANMO TCN

The company’s major objectives is the construction of transmission lines and sub-stations project.

The transmission system is currently characterized by limited capacity, it is therefore technologically weak and sensitive to minor disturbances. In order to cope with the anticipated increase in generation, the company’s targets are as follows:

Explanation and upgrade of transmission facilities.

Improve the network maintenance performance of the transmission company.

Ensure completion of targeted projects.

Improve the pace of construction of all on going projects to ensure early completion.

Maximize transmission companys revenue through system opimization.

Ensure that safety and environment issues are managed to meet international standards

Standardization of procurement procedure to reflect international stand                                                                   

RELAY                                                                                                                                                        A relay is an electronics device which monitors the current, voltage, frequency, or any other type of electric power measurement either from a generating source or to a load for the purpose of triggering a circuit breaker to open in the event of an abnormal condition. A relay is an electromechanical device that is actuated by an electrical current. The current flowing in one circuit cause the opening or closing of another circuit. Relays are like remote control switches and are used in many applications because of their relative simplicity, long life, and proven high reliability.

CLASSIFICATION OF RELAYS

 Relays can be classified:- 

According to the function which they carry out

According to their construction, 

According to the incoming signal and 

According to the protection

CLASSIFICATION OF RELAY ACCORDING TO FUNCTION

Relays can be classified on the basis of their function into five broad categories. They are:-

Protective

Regulating

Monitoring 

Auxiliary.

CLASSIFICATION OF RELAY ACCORDING TO THEIR CONSTRUCTION

Relays can be classified on the basis of their construction into five broad categories. They are:-

Electromagnetic

Solid state

Microprocessor

Computerized 

Nonelectric (thermal, pressure ......etc.).

CLASSIFICATION OF RELAY ACCORDING TO THEIR INCOMING SIGNAL

Relays can be classified on the basis of their construction into the following categories. They are:-

Current

Voltage 

Frequency 

Temperature

Pressure

Velocity

Others.

CLASSIFICATION OF RELAY ACCORDING TO THE PROTECTION

Relays can be classified on the basis of their construction into the following categories. They are:-

Over current

Directional over current

Distance

Over voltage

Differential

Reverse power  

Other.

BUSBAR

In electrical power distribution, a busbar (also spelled bus bar, buss bar or busbar, with the term bus being a contraction of the Latin omnibus - meaning for all) is a strip or bar of copper, brass or aluminium that conducts electricity within a switchboard, distribution board, substation, battery bank or other electrical apparatus. Its main purpose is to conduct electricity, not to function as a structural member.

The cross-sectional size of the busbar determines the maximum amount of current that can be safely carried. Busbars can have a cross-sectional area of as little as 10 mm2 but electrical substations may use metal tubes of 50 mm in diameter (20 cm2) or more as busbars.

An aluminium smelter will have very large busbars used to carry tens of thousands of amperes to the electrochemical cells that produce aluminium from molten salts.
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                                                                                                                                                                                       BUS COUPLER


Bus Couplers are used in power distribution system to provide better isolation and protection from electrical arcs. They are used on transformers to connect it to the distribution system. It has its advantage over direct coupling with respect to arc supression as they provide greater impedance to the path of the load. So they provide better arc protection especially during the transient or switching period.

THE ELECTRICAL WAVETRAP

These are installed on two or three of the 330KV lines and they are used to separate the power frequency from the communication frequency on the line. Any frequency around 50Hz is                                              reserved for power transmission while those frequencies far above 50Hz is meant for communication (carrier) purpose. It is usually located on top of the voltage transformer (VT) because the communication frequency needs certain voltage to operate which is taken from the VT.                    
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CIRCUIT  BREAKERS. 

A circuit breaker is an electromechanical device that makes or breaks electrical contact (that interrupt flow of current) under normal or abnormal conditions. The normal condition involves maintenance while abnormal condition is when the device trip upon sensing fault. The most familiar circuit breaker protects circuits against overload or overheating to prevent fire out break and eclectic shock. Circuit breakers also provide protection against short circuit. A short circuit is caused by a contact between the neutral or grounded side of the electrical line and the terminal. 

During operation of power system, it’s often desirable and necessary to switch on or off the various circuits (e.g., transmission lines, distributors, generating plants etc) under normal and abnormal conditions. This function used to be performed by switch or fusses placed in series with the  circuit in earlier days. 

With the advancement  of power system, the lines and other equipment operate at very high voltages and carry  large currents. The arrangement  of switches  along with fuse cannot serve  the desired function of switch gear in such high capacity circuits.  This makes it necessary to employ a more dependable  means of control such as is obtained by use of CIRCUIT BREAKERS. A circuit breaker can make or break a circuit either manually or automatically under all conditions viz: no-load, full load and short circuit conditions. This characteristic of the circuit breaker has made it a useful equipment for switching and protection of various parts of the power system.

A circuit breaker is a  piece of electrical equipment which can make or break a circuit either  manually or automatically, break a circuit automatically under fault conditions, and make a circuit either manually or remotely under fault conditions. Thus a circuit breaker incorporates manual (or remove control) as well as automatic control for switching functions. The latter control employs relays and operate only under fault conditions. 

AIR CIRCUIT BREAKERS

Air Circuit Breaker as the name implies, is a  type of circuit breaker which operates in air at atmospheric pressure. 
TYPES OF AIR CIRCUIT BREAKER

There are mainly two types of ACB are available.

Plain air circuit breaker

Air blast Circuit Breaker.
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EARTHING SYSTEM 

 Earthling is a connection in an electric circuit  that leads to the earth  or to large conducting object that can be regarded as at potential with respect to the rest of the circuit. It is a method of  shielding equipments would be conducted to the earth. For  example, during tunder strike, high voltage from  the power lines could be induced and then conducted through nitel communication lines due to their closeness as they always  located on NEPA electric poles thereby  placing high voltage across the line  which is conducted into the line cards of Fax machines, PABX and telephones and which can then destroy them. 

Earthling Accessories 

1.
Thunder arrest

2.
Earth conductor

3.
Earth rods

4.
Earth lead (usually copper) 

4.5 TRANSFORMER

A transformer is a device that contains winding which electrically combine and magnetically separates. It is also a device which transfers energy in form of electrical current and voltage through electromagnetic induction at the same frequency. 

TYPES OF TRANSFORMER TRANSMISION STATION

Power transformer 

Instrument transformer (i.e. Voltage transformer, Current  transformer)

POWER TRANSFORMER

Power transformer is the transformer in the transmission station, Injection substation. It is a transformer that step-down voltage and current in the transmission  station,  examples 330kv/132kv, 132kv/33kv transformer and so on.

There are six power transformer in the station, i.e. three 330/132kv transformer and 132/33kv transformers and there are other 330/132kv transformer in the sub-stations.
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INSTRUMENT TRANSFORMER

It is having fundamentally  the same principle as that of the power transformer, it reduces  current and voltage to the protection scheme and it can  be classified into two 

Current transformer 

Voltage transformer 

Current transformer: it  regulate or step –down current on the power transformer to certain level using the current transformer ration at which it will not damage the relay signaling the reading of the current on the power transformer.  

Voltage transformer: it step-down voltage on the power transformer to a level using  the voltage transformer ratio to read the voltage on the power transformer.
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COMPONENTS OF POWER TRANSFORMER AND THEIR FUNCTION

Main tank: it is the tank to which oil is poured oil in this tank flows conventionally in the transformer; the oil is used for the expansion and the contraction  of the transformer. 

Oil: it is used to insulate the windings in a transformer and also it is used in cooling the transformer. 

OIL GUAGE: it  is used to detect the oil level in a conservator tank.

Conservation tank: it is the which oil is stored in. It is usually located at the top of the transformer. It supplies oil to the main tank and the tap changer in case there is leakage. [image: image26.png]


 

Winding Buchholz:  it is used to detect moisture, air bubble present in the conservation tank and the tap changer. If there is moisture gas  or air in the buchholz, it will be bleed and this involve opening of a pipe  to allow the gas escape. 

Cooling fan and cooling fins: it cools the transformer. Heated oil from the transformer main tank moves to the conservator tank and the cold oil from the conservator tank moves to the main tank and this is done conventionally, the heated oil then moves to the cooling fins thereby making the oil  To cool and flow back to replace the new heated if the oil gets heated above normal temperature which can be controlled by the cooling fins the fan begins to operate automatically and if the temperature is cooled the fan will switch of automatically. The cooling system of a transformer can be AIR FORCE, OIL NATURAL or AIR FORCED, OIL FORCED.
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Manhole: it is a channel or passage into a transformer

Tap changer: this is equipment, mounted directly beside the transformer. It is used to vary the length of winding in a transformer i.e. it is used to either increase the voltage on the secondary side of the transformer or reduce the voltage.

Windings: these are coil like materials which step-up or step down the transformer’s voltage.

Bushing: it is used to shield the cable at the point of entering the transformer and it prevents if from touching the body part of the transformer. [image: image28.png]



Silica gel breather: due to change in load transformer oil volume changes and transformer starts to enter the transformer which arrest the moisture and dirt. The crystal changes color from dark blue to light red when is use and then to white when no longer to be used again.                                
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Bucholz Relay: it is also called a gas relay. A safety device used when air escapes into a transformer, when it is opened the air trapped is released to escape into the atmosphere       

CHAPTER FIVE

CONCLUSION 

The experience gained within the four months of the SIWES programme remains one of the great experiences that had impacted knowledge, skills and attitude in the field of electrical and electronic engineering.

It had enhanced my knowledge about the theoretical and practical ability, through the industrial training, I was able to achieve the objectives of student industrial work experience scheme [SIWES].

In fact, it really boosts my knowledge and made me to be brace in the field, at electrical and electronic engineering.

RECOMMENDATION 

Personally the SIWES programme has given me the opportunity to combine both theoretical and practical knowledge of engineering and technology, in a meaningful way to solve series of problem in electrical engineering.

In this regard I we advice all SIWES student to take this programme very serious and ensure them to do it in a place where it is relevant to their respective field, and it will be a great opportunity for them both in school and outside the school. 
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