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PREFACE
Student industrial work experience scheme is geared towards educating and giving the participant i.e. the student to the practical aspect of the academic discipline and course he or she is pursuing.
This technical report is based on all the training acquired by me during the course of my industrial attachment the attachment lasted for three months (August – December, 2024)
This program is organized for all engineering and technological students of higher institution of leaning, is a sure way of achieving the guest for technological and self reliance in a country like ours where the need for technological advancement cannot be over emphasized.
My acquired experience on this industrial work which I did at International Institute for Tropical for Agriculture has given me insight into the course of my study. It has exposed me and given me the knowledge about the various types of electrical and inverter installation and some work techniques, whose operational techniques work only, but theoretically explained in our lectures in class. I want to appreciate the national board of technical education for the introduction of the student industrial work experience scheme programme to the higher institution to prepare us for a better future.
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CHAPTER ONE
1.0	INTRODUCTION
SIWES,  means student industrial work experience scheme, it is a course by which student are expose to practical training in their respective field of study. SIWES is the acceptable skill training program set up as the requirement for the award of national diploma  (N.D) certification for studying engineering and applied science. Its efforts is to bridge the gap existing between theory and practical aspect of engineering and some applied science.
The practical introduction background of the engineering student industrial work is purposely set up in partial fulfilment of the requirement for the award of National Diploma (N.D). 
This report comprises of my experience, knowledge, and my involment in the job description during the course of my siwes
1.1	AIMS AND OBJECTIVES OF SIWES
The following are the aims of student industrial work experience scheme ( siwes )
1 it provide a venue for student to acquired practical experience of their field
2 it prepare student in handling of various machines and instrument that are not available in their school
3 it prepares student towards the challenge they might likely encounter in their field of study
4 it prepares student about the future work themselves
5 it gives the experience and additional opportunity about their filed of study 
6 it makes student to be practically oriented
CHAPTER TWO
2.0 ORGANIZATION CHART
                                               Managing Director	
			Supervisor 



	
                Student                          Workers                                     SIWES 

2.1	BRIEF HISTOY OF INTERNATIONAL INSTITUTE FOR TROPICAL FOR AGRICULTURE
It is a private owned company which has different segment which deals with wiring system, they also specialise  in repair and installation of Electrical and Electronics Engineerinomeg appliances, such as television, home threatre, DVD, e.t.c.
2.2	SAFETY PRECAUTION IN ELECTRICAL  INSTALLATION 
Personal safety which include 
1 Wear safety equipment like safety shoe, coat glove etc
2 Wear glove when handling rough materials 
3 Keep hair short or wear cap/helmet
SAFETY TOOL
1 Use the correct tools for job
2 Use tools box for carrying tools
3 Keep tools in boxes when not in use
ELECTRICAL/ ELECTRONIC TOOLS
1 Fishing tape  
2 Plier
3 Screw driver
4 Testing lamp
5 Hammer
6 Measuring tape
7 Bending sping
8 Tester
9 Ladder
10 Digital Multi- metre
2.3    USES OF THE ABOVE TOOLS
FISHIG TAPE : It is a tools use by electrician to draw wire inside a pipe, during a conduit wiring.
PLIER:  Is a hand tools used to hold object and at the same time use to pull/cut wire to desired length
A SCREW DRIVER: Is a tools use for driving screw (  to open an object like garden light, fence light, when fixed )
TESTING LAMP: Use to test the current flow in a wire it indicate the life ( supply ) and neutral.
HAMMER: It is use to nail electrical equipment thyat cannot stand on their own 
MEASURING TAPE: Use to measure either length of a wire or ground 
BENDING SPRING: Use to bend pipe to desired curve
TESTER: Use to test the current or loosen a screw I electrical appliances
LADDER: Use to climb utility poles and high ground places
DIGITAL MULTI- METRE: It use to determine the voltage and ampere flowing in an electrical malterial in a screen display
2.4	TYPES OF CABLES AND THEIR USES
1.5mm2: use for domestic lightening
2.5mm2:use for socket connection
4mm2:use for cooker control unit
6mm2:use for air conditioner, cooker control unit
16mm2: use for load wire in a building.
2.5         PICTURES OF THE TOOLS USED IN  ELECTRICAL
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Nose pliers 
Screw driver 
Clipping Hammer





CHAPTER THREE
3.0 ACTUAL WORK-DONE 
3.1 WIRING SYSTEM
Wiring system can be define as the insulator conducting used to transfer electricity from one juction to another.
3.2 TYPES OF WIRING SYSTEM
There are three group of wiring system commonly used in nigeria, namey
 Surface/pvc wiring system
1. Conduit wiring system
2. Trunking wiring system
3. Surface Wiring
Surface wiring system: This is a type of wiring system that include running an insulator wire of 1,2,0r 3 core on wall when doing the wiring installation of building. It is mostly use in domestic wiring
ADVANTAGES OF SURFACE WIRING
1. It require less money unlike conduit
2. It saves time
3. It easy to amend when fauty
4. It easy to install
DISADVANTAGES OF SURFACE WIRING
1. It is not clean as conduit wiring system
2. delicate for children
3. damage easily
4. The wire is naked on the roof
Conduit wirng system: In electrical installation conduit means metal tube or non metal tube, it is commonly used in big houses, office, government house, banks e.t.c
Conduit system is divided into two:
1. Half conduit 
2. Full conduit 
Half conduit consist of installation where all wire in roof will be open just like surface, but other passing through accessories like ( switches, lamp, holder socket, ac socket and cooker unit ) used in the installation are run inside pipes which cannot be seen outside the wall.
In full conduit wiring system all the cables used are run inside the pipe including those one on the ceiling, it is neater than half conduit.
ADVANTAGES OF CONDUIT WIRING SYSTEM
1 It is clean wiring system 
2 It does not damage easily
3 It is more save for children unlike surface 
DISADVANTAGES  OF CONDUIT WIRING SYSTEM
1 It cost lots of money
2 It not easy to amend when faulty
3 It does not  save time 


TRUNKING WIRING SYSTEM
This type of system is used where numbers of cables are required to be used together in a single conduit ( i.e many cables in a pipe or tube ). It is commonly used in company.
ADVANTAGES OF TRUNKING WIRING SYSTEM
1 Limit the cost of running many supply cables 
2 Prevent thedanger of harzard fire
DISADVANTAGES OF TRUNKING WIRING
1 It expensive 
2 Not suitable for most  building 
Diffrences in conduit and surface wiring system: cables used in surface wiring system are exposed while that of conduit system is not.
3.2	ELECTRICAL ACCESSORIES NEEDED IN SURFACE WIRING SYSTEM INCLUDE:
Patress: it serves as the box that hold both switch and socket 
Junction box: it is the box where the main and branch wire are connected together
Gang switch: it is used for controlling some electrical accessories e.g bulb,cooker, wall bracket e.t.c it exit in different types such as( 1,2 and 3) 
Pipe: is a tube of different dimension(e.g 20mm or 25mm) through which the cable passes through
Clips and nails: use to hold cable firmly to wall 
Change over switch: it is used for switching current from generator to PHCN (power holding company of nigeria) . 
3.3	ELECTRICAL ACCESSORIES NEEDED IN CONDUIT WIRING SYSTEM 
The electrical accessories used in conduit wiring system is almost is almost the samething used in surface wiring system just that they include more in conduit like 
1 Two, three and four way box: it is used when laying pipe I conduit wiring depending on how many ways needed.
2 Amour cables: ia a king of big cables wrapped with helical tape for mechanical protection
3.4	WHEN CHOOSING A SYSTEM OF WIRING FOR A BUILDING, THE 	FOLLOWING MUST BE CONSIDER
1. Neatnes of the finishing job: this implies checking if a particular wiring system chosen for building will be clean.
2. Time required for wiring system: it is must to consider appropiate and exact time for wiring so as to avoid failure in form of time.
3. The  durability of installation: this tells if a particular wiring can withstand the hazard condition of usageor will last long as expected of the installation.
4. Cost of installation: cost is one of the most important.
3.5	SERVICE/CONDUCTOR WIRES, these are wires used on lines or phases poles to transport eletricitry from power station to individual homes 
DIFFERENCES IN SERVICE/CONDUCTING WIRE INCLUDES, copper wires is heavier than alluminuim, it also takes high conductivity than alluminium, its more ductile and above all alluminim is corrosive and can cause fire.
TYPES OF SERVICE/CONDUCTING WIRES INCLUDES: 6mm, 16mm, 25mm etc
MATERIALS USED
1.	Copper
2.	Alluminium
POLES these are surppoting devices used to hold wires 
TYPES OF POLES 
1. Galvanometer steel
2. Concrete poles 
3. Wooden poles
ADVANTAGES AND USES OF POLES      
ADVANTAGES OF ELECTRIC SUPPORT 
1   To prevent electrical discharge 
2   To maintain specific distance in spacing between the conductors
3   To keep the conductor apart prescribe distance from the ground  
TRANSFORMER INSTALLATION 
Standard transformer tests performed for each unit include the following:
· Ratio, for voltage relationship;
· Polarity for single- and 3-phase units (because single-phase transformers are sometimes connected in parallel and sometimes in a 3-phase bank);
· Phase relationship for 3-phase units (important when two or more transformers are operated in parallel);
· Excitation current, which relates to efficiency and verifies that core design is correct;
· No-load core loss, which also relates to efficiency and correct core design;
· Resistance, for calculating winding temperature and [I.sup.2]R component of winding losses (usually not required on 600V class units);
· Impedance (via short circuit testing), which provides information needed for breaker and/or fuse sizing and interrupting rating and for coordinating relaying schemes;
· Load loss, which again directly relates to the transformer's efficiency;
· Regulation, which determines voltage drop when load is applied; and
· Applied and induced potentials, which verify dielectric strength
Site Considerations
When planning the installation, you should select a location that complies with all safety codes yet does not interfere with the normal movement of personnel, equipment, and material. The location should not expose the transformer to possible damage from cranes, trucks, or moving equipment. Other site considerations require closer analysis.
Foundations. 
Foundation preparation usually includes an evaluation of soil characteristics and concrete work. For transformers placed outside that are 2000kVA and above, you may wish to have the soil examined. Clay soils are compressible and can cause problems that may require stabilizing back-fill. Most soils are able to withstand a bearing pressure of 2500 lbs/sq ft.
The foundation should be constructed of reinforced, air entrained concrete having at least 3000 psi compressive strength at 28 days after pouring. For pad mount transformers with ratings 75kVA through 500kVA, a typical concrete base would be 5 1/2 by 6 1/2 ft and 10 in. thick with chamfered edges on top of the base and footings extending 20 in. down from each of the ends of the long sides. For units with ratings above 500kVA to 2500kVA, a typical concrete base would be 8 ft by 9 ft and 10 in. thick with chamfered edges on top of the base and footings extending 20 in. down from each of the ends of the long sides. In addition, to avoid problems, a civil engineer should be consulted for guidance on the above matters.
Structural support.
 	When placed inside or on top of a building, you must consider structural capabilities because a transformer represents a highly concentrated load. For new buildings, you should work with the structural engineers so that the transformer's placement is included in the building plans.
EARTHING
The process of transferring the immediate discharge of the electrical energy directly to the earth by the help of the low resistance wire is known as the electrical earthing. The electrical earthing is done by connecting the non-current carrying part of the equipment or neutral of supply system to the ground.

Importance of Earthing
· The earthing is essential because of the following reasons
· The earthing protects the personnel from the shortcircuit current.
· The earthing provides the easiest path to the flow of shortcircuit current even after the failure of the insulation.
The earthing protects the apparatus and personnel from the high voltage surges and lightning discharge.
Earth rod
This could be made of copper, aluminium or steel. They are used to channel fault current into the earth. Earth rod maybe 4ft or 6ft long. Some earth rods could be screwed into one another to obtain longer length where needed. Earth rods can be bolt into to the edges of earth plate in substation earthing or earth pits to enhance the system.
In order of increasing performance and cost, earth rod is arranged from steel-aluminum-brass- copper. This is the order needed to select earth rods. In very sensitive and delicate installations, copper must invariably be chosen. Otherwise, cost becomes the major factor determining the selection of earth rods.
HT (HIGH TENSION) POLE AND MATERIALS USED
Cross arm
This is the crossing member at the top of a pole. It makes the whole structure look like a crucifix. The usual length of a cross arm is 6ft for 11kv overhead lines and 9ft for 33kv overhead lines. The length of the cross arm determines the line to line clearance. It has holes drilled through it for installation of spindles and for attachment unto the pole.
Cross arms may come in wooden, fibre or galvanized steel material. Wooden cross arms are cheaper but less durable. Fibre cross arms offer good insulation, aesthetics but are quite expensive. Steel cross arms which are usually galvanized come at intermediate prices. However, steel cross arms demands earthing once chosen; which is a challenge. This increases the overall cost and labour. The cost of earthing materials {Bare copper conductor + earth rod} makes it less opted for despite its superior strength among the three materials.
However, steel cross arms are unavoidable at angle points, sectional points, terminal points, and for installation of CSP transformers {point load transformers}, isolators, lightning arrestors and D-fuse. So, if you have the option of choosing cross arms, one must consider cost, aesthetics, strength and durability.
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Isolator Switch

Spindles
These are special “bolts” used to suspend the pot insulators. One end is slotted through a hole drilled into the cross arm and held firmly with a bolt. While the other end which is threaded projects vertically for pot insulators to be screwed onto it. There are spindles for 11kv and 33kv lines. They are structurally the same but they differ in sizes. While selecting spindles, you must ensure that they are galvanized and that the bolt end of it fits properly into the hole drilled in the cross arm.
Jumper spindles
It performs almost the same role as a normal spindle. However, they are longer and are used at sectional points or H poles carrying transformers. It acts to support the jumpers and prevent them from swinging freely. Jumpers are wires that carry electric power from one section of the pole to another. Without jumper spindles plus pot insulators, a large jumper could easily be swayed by the wind to touch a part of the support structure. This can lead to earth faults. Just like a normal spindle, ensure that they are galvanized while selecting.
Pot insulators
These are also known as pin insulators. They are screwed onto the upper end of spindles. The overhead conductors are attached to the pot insulator by a process called “binding”. The 33kv pot insulator is almost 3times bigger in size than that of the 11kv pot insulators. The rated breakdown voltage of any selected insulator must be higher than the rated voltage of the line.
For example, an 11kv pot insulator can have breakdown voltage as high as 24kv. This will ensure that the pot insulator does not shatter under voltage surges below 24kv. Pot insulators may be different shapes or designs depending on the manufacturers. However, they must all serve the purpose of insulating the overhead line from the support structures.
So, when selecting insulators, be sure to know its rated kV as against the voltage level of the line it will be used to string. Never make use of cracked insulators because their breakdown voltage drops drastically when cracked.
Disc insulators
Disc insulators are mainly used at sectional points and terminal points. After about 10 spans {1 spur} of overhead line, it is ideal for the line to be sectionalized. This will save you a whole lot of stress.
1. 	When you are tracing faults on the line.
2. 	If for any reason you want to isolate a section of the overhead line.
Aside from saving stress, it gives balance to the line structurally. 2 sets of disc {i.e 6pcs for 11kv or 18pcs for 33kv line} is required at terminal points. Remember, an H pole is used to start and end an overhead line. For 132kv and 330kv line which is above the scope of this article, string insulators are stringed together to form suspension insulators.
You can get up to 16 discs per phase for 132kv or 25discs per phase for 330kv line. Each disc has a breakdown value rated in kv. So, when they are strung together, the resultant insulation breakdown value becomes much higher. Disc insulators are either made of glass or porcelain. Either type is good and maybe selected without preference.
Socket or clevis adapter
As the name implies, it is an adapter. It connects a disc insulator to a 6 bolt clamp. It is made of galvanized steel. One end of this blob-like adapter is attached to the 6 bolt clamp while the other is attached to the disc insulator. It is also used to string multiple discs together especially for 33kv lines, 132kv lines and 330kv lines. There is no hard and fast rule in selecting the component. Just ensure that the steel is galvanized.
6 bolt clamp
The 6 bolt clamp is used to clamp the wire in place. It is connected to the clevis adapter.
J hook
The name “J-hook” is actually gotten from its similarity to the shape of letter J of the English alphabet. The hook end of the J hook is used to attach a string of insulator to a supporting channel or angle iron. A hole must be drilled or slotted into the channel or angle iron through which the hook will be passed. J-hook is either made of galvanized steel or stainless. The stainless steel type is usually preferred to the galvanized steel type because of its resistance to corrosion.
Stay assembly
It is commonly referred to as stay. It is referred to as stay assembly because it comprises of many materials. These materials act together as the stay. The components are
· Stay rod
· Stay bolt
· Stay drum
· Stay wire
· Stay insulator
· Stay block
· Stay plate
If we are required to string a line along a curved route, stays will be required at almost every pole. All poles that require stays usually carry steel cross arms. This is because of the high resultant force on the pole.   The resultant force tends to pull the pole out of alignment with the overhead line. Fibre and wooden cross arms are not designed to withstand high bending forces because of their low strength.
So, stay serve the basic purpose of balancing the resultant force on a pole or group of poles.
Flying stay
What is done is to erect a pole directly opposite the “unbalanced” pole on the opposite side of the road, then tie a stay wire between the two poles {across the road} and then “stay” the newly erected pole. This actually transfers the forces on the unbalanced pole to the new pole across the road and the stay will balance it. The type of stay is referred to as a flying stay. Technically, the stay did fly across the road.
Bolts, nuts and washers
These are small but powerful components of overhead line construction. They come in different sizes such as 5/8 by 2”, 5/8 by 5”, 5/8 by 7” etc. They are used to connect materials to support structures. In the case of towers and trusses, they are used to connect the iron members that form the towers or structures themselves. 5/8 describes the thickness of the bolt while the inches tell the length.
While a 5” bolt may be sufficient to hold a  tie strap to a cross arm, you may require up to 10” bolt for the fibre cross arm to the pole depending on the thickness of the fibre cross arm and the pole at the point of attachment. Washers must be set in place before screwing the nuts to fasten it. There are different types of washers commonly used in overhead line construction.
· Flat washers
· Spring washers
· Barbed wire
This is not different from the type used along fences for security purpose. In fact, it serves the same purpose here. It is used to discourage vandals from climbing the poles and carrying the overhead lines. The barbed wire span around the pole at a height of about 3m from the ground. There are no criteria for selecting the barbed wire.
LT (Low Tension) Pole and Materials used
· Aluminium Cable connecting from pole to home 
· Generally flat twin sheathed cable is used
· Sackle insulator and stay sets
· Wrapped once or twice around the pole to reduce stress
· Distance is taken average of 30m 
· LT pole contain 415V and each phase has 230-240V with neutral 







CHAPTER FOUR
4.0	RELEVANCE OF THE EXPERIENCE GAINED AT STUDENTS	FIELD OF STUDY
In summary, this program has exposed me to some practical aspect in relation to my course of study (Electrical engineering) and I benefitted greatly from the program.  What I learnt at various site involves the following 
· Wiring installation system.
· Transformer installation 
· Type of wire suitable for installation
· Types of wiring system
· Tools suitable for electrical installation
· Installation of electric pole










CHAPTER FIVE
     5.0		CONCLUSION 
The company or establishment are more impresive in the the sence that they expose the student to practical aspect of their decipline,feed them morally and finacially at time 
5.1 SUGGESTION/ RECCOMENDATION
I hereby urge the organisation and the polytechnic concerning the siwes programmes 
The organisation should inprove their way of responding to the citizens of Kwara State and also response to citizens Complaines and follow government roles and regulation.
5.2 SUGGESTION
The polytechnic should make it must and compulsory for all student , the programmes goes a long way in improving student practical aspest of what he/she has been taught theoreticaly in the school. Also a body should be set up to give penalties to any student who refuse to go for his/her siwes programmes.
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