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CHAPTER ONE
  GENERAL INTRODUCTION OF SIWES
1.1	INTRODUCTION AND HISTORY OF SIWES
The Students Industrial Working Experience Scheme (SIWES) is a skill training, program designed to expose and prepare students of universities, polytechnics and colleges of education etc. for industrial work experience application they are likely to meet after graduation. The scheme also afford students the opportunity of familiarizing and exposing themselves to requisite experience in handling equipment and machines that may not be available in their institutions.
Before the establishment of the scheme, there was a growing concern among our industrialists that graduate from higher institutions of learning in Nigeria lacked adequate practical background studies preparing for employment in industries. Thus, the employers of labor were not responsive enough to the needs of the employees of labor. It is against this background that ITF was formed in the year 1973/74 so as to acquaint students with the skills of handling machines.
The ITF, solely funded in its formative years, but as the financial involvement became unbearable to the fund, it withdraw from the scheme in 1978. The federal government handed over the scheme in 1979 to both the National Universities Commission (NUC) and the National Board for Technical Education (NBTE). Later the Federal Government in November 1984 revert the management and implementations of SIWES program to ITF and it was effectively taken over by the Industrial Training Fund in July 1985 with the funding being solely borne by the Federal Government.
1.2     DEFINITION OF SIWES
	Student Industrial Work Experience Scheme which is also known as SIWES is an aid which enables students to have practical knowledge pertaining to their field of study. It is a program that involves the higher institution knowledge in relation to national board for technical education.
1.3 AIM AND OBJECTIVES OF SIWES
The aim of SIWES programme is all about strengthening future employees. Such program is successful attempt to help students to understand the underlying principles of their future work. After passing the programs, the student can concentrate on the really necessary factors of his or her work.
Specifically, the objectives of the Student Industrial Work Experience Scheme (SIWES) are to:
i. provide students with industrial skills and needed experience.
ii. create conditions and circumstances, which can be as close as possible to the actual workflow?
iii. prepare specialist who will be ready for any working situations immediately after graduation.
iv. enlighten students about the practical aspect of their field of study. 
1.4	ROLE OF BODIES INVOLVED IN THE MANAGEMENT OF SIWES PROGRAMME
The Federal Government of Nigeria, Industrial Training Fund (ITF), the Supervising Agencies; National Universities Commission (NUC), National Board for Technical Education (NBTE), and National Commission for Colleges of Education have roles assigned to them pertaining management of the SIWES program. The roles are as follows:
FEDERAL GOVERNMENT
i. To provide adequate fund to the Industrial Training Fund (ITF) through the Federal Ministry of Industries for the Scheme.
ii. To make it mandatory for all ministries, companies and prostate to offer place for attachment for students in accordance with the provisions of Decree No. 47 of 1971 as amended in 1990.

THE INDUSTRIAL TRAINING FUND (ITF)
The ITF established by decree No. 47 of 8th October, 1971 with the aim of promoting and encouraging the acquisition of skill in commerce and industry with a view to generate a pool of indigenous manpower sufficient to meet the needs of the economy.
To motivate the students, ITF pays some money at the end of SIWES period. This has encouraged the students and the organizations to put in more effort in learning the work and train them with all sincerity. This has also positively affected the economy of the country as the quality of work force has greatly improved.
The ITF is to:
i. Formulate policies and guidelines on SIWES for distribution to all the SIWES participating bodies, institutions and companies involved in the scheme.
ii. Regularly organize orientation programs for students prior to their attachment.
iii. Receive and process, master and placement list from the institutions and supervising agencies i.e. (NUC, NBTE and NCCE).
iv. Supervise students on industrial attachment
v. Disburse supervisory and students allowances
vi. Organize biennial SIWES National Conferences and Annual SIWES Review Meeting


	
CHAPTER TWO
2.1	HISTORICAL BACKGROUND OF THE ORGANIZATION
Olardeen  Electrical company was established in the year 2011 and then it was located at no 13, Muritala road, IBEDC Company, Ilorin, Kwara State. Olardeen  Electrical company is committed to creating, developing and using the best technologies and method available in the technical training field to bridge the digital divide to be a global village.
2.2 OBJECTIVES OF THE ESTABLISHMENT
The basic functions of the organization are as follow;
i. Installing Transformers
ii. Repairing, restoring damage electrical poles and electronics.
iii. Fixing spindle pot on a standing pole
 (
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Figure 2.1 Organizational Chart
2.4	SECTIONAL/UNIT OF THE ORGANIZATION WITH THEIR SPECIFIC FUNCTIONS.
These are the various units of the organization and their specific functions:
Director: is the head of the management and he is also in charge of the organization affairs.
Department of Finance and Account: - This department is saddle with the following.
i. Keeping of all financial record.
ii. Preparation of subject.
iii. Rendering of financial report.
iv. Formulation of financial policies.
Electrical Maintenance Department
This department carries out both preventive and corrective maintenance as well as being responsible for installation, commissioning and decommissioning, troubleshooting, maintaining the equipments along with the Protection, Control and Metering (PC&M) crew as it involves the Protection of these equipments.
System Lines Maintenance Department
This department are responsible for the maintenance of the transmission lines in any form to avoid tripping on earth fault from the feeder’s relay, maintenance of the transmission lines towers which involves cutting of elongated trees that are surrounding and in between the transmission towers that can cause disturbance or resistance in the sense of tripping caused by earth fault and bush burning respectively.



       

CHAPTER THREE
EXPERIENCES ACQUIRED
I carried out my three (4) months Industrial training program at the Mohammed Olardeen  Electrical company it was located at No 13, Muritala Road, Ilorin, Kwara State. I was able to acquire the following experience;
i. Administrative orientation
ii. Briefing about line disconnection and cash drive.
iii. Passing of current from the main pole to s building
iv. Reading of both prepaid and postpaid metre.
v. Repairing and changing of fuse, port insulator in a transformer.
3.1 ADMINISTRATIVE ORIENTATION 
This involves how the different sections of the organization perform their duties. Among the orientation given to me, I was told that the section under which I have done my training work on the field such as distribution of bills, disconnection of lines, metre reading and so on. I was told that respect to their staffs and to the rest of the ITF students should be adhered. According to the field director, the IFT students should be available at the office as early as possible (if possible 8:00am) because of the field activities and can leave the office at 2:00pm.
3.2 REPAIR OF 33 KVA TRANSFORMERS AT TSARAGI
In the Tsaragi 132/33kV transmission station, it was discovered that there was an oil leakage in the yellow phase line current transformer which was caused by the crack in the oil bulb and its shaft at the top of the Current transformer cap.
[image: ]
Figure 3.1: Connections of wiring and configuration of Circuit Breaker
PROCEDURES AND EXPERIENCE GAINED
Before starting the job, the remaining transformer oil in the line current transformer was withdrawn into a separate container using the same method as of refilling the insulating oil of the current transformer.
A long ladder is rested on the CT in order to make the maintenance crew reach the current transformer cap for washing of the grease off the body of the CT. Then the loosing of the oil bulb is done.
Since the oil bulb has a crack, it requires a new oil bulb but due to unavailability of a new oil bulb, the crack was closed using glue and ashes, a new shaft was also cut out from a cardboard of 5pieces to make the existing shaft stronger.
The experience gained from the job procedures above made me understand that, there are no useless equipment or damaged equipments in engineering it can always be repaired.
3.3 INSTALLATION AND COMMISSIONG OF A TRANSFORMER
Before the installation and commissioning of a transformer, the following maintenance tests and services are carried out on the transformer and they are as follows;
Calibration and tests of the 3.3kV indoor bus bars and associated components
Calibration and tests of incomer 3.3kV breaker, transformer primary and secondary breaker.
Calibration and tests of transformer primary and secondary current transformer (CTs)
Calibration and tests of the transformer relays.
Checks and tests of underground cables associated with transformer secondary side.
Checks, wiring and tests on transformer protective device systems.
Site confirmatory tests on the transformer after repairs.
Maintenance of transformer primary and secondary panels.
The checks and tests of the substation earthing system.
The irregular voltage of 3.3 kV occurs in the indoor circuit breaker of the incoming transformer panel because it was built by the Chinese; therefore, the indoor circuit breaker contains all its necessary protection.
[image: ]
Figure 3.2 Surge Arrester
Scope of the Job
The Calibration and Tests of the 3.3kV Indoor Bus-Bars, the Incomer 3.3kV Breaker, Transformer Primary and Secondary Breaker and Associated Components:
Under this maintenance, the insulation test of the 3.3kV indoor bus bars are done, it is done so as to know the rate of preventing the leakage current (i.e energy loss) using a high voltage Megger of a constant voltage of 5000V which measures in mega-ohms. The reason behind this test is to know the insulation value of each bus bar phase, a good insulation value ranges from 180000 to 200000(infinity) mega-ohms.
The higher the resistance value gotten from each phase, the better the chances of preventing leakage current.
The Calibration and Tests of the Transformer Primary and Secondary Current Transformer (CT):
The importance of the test on the primary current transformer is done so as to confirm the functionality of the current transformer. It is done with the aid of a Primary Current Injection Test Set called Megger, in this way, a current of 200A is injected into the primary, a current not less than 2.5A would be in the Secondary.
The Secondary Current Transformer is also tested by the aid of a Secondary Current Injection Test Set called Hypotonic. It is used to set the minimum current at which the indoor circuit breaker relay trips, which was set t to trip at a current of 3.3A, it helps improve the relay protection of the indoor circuit breaker.
The calibration, checks and tests of the transformer relays and the underground cables associated with the Transformer Secondary Side:
The calibration and tests of the transformer relay is done by checking the resistance level of the transformer phase with the aid of a Megger. The checks done on the underground cables is done to confirm the Underground cables are not damaged on the outside and a continuity test is also done on the cable by the aid of a digital meter.
Checks, wiring and tests on the transformer protective device systems:
Under this procedure, checks are done on the control cable if it is intact, the checks include the oil temperature alarm, the pressure relief trip, and so on.
The tests done includes the functionality test of the protection devices of the transformer which includes the Buchholz relay, Earth fault relay, Over-current relay, differential relay and digital relay by actuating it to be in sequence o alarm by putting in a positive to make it trip for confirming if it is working properly. They include; The magnetization test, Core balance test, Ratio test, short circuit test and insulation resistance test.
Maintenance of transformer primary and secondary panels, checks and tests of the substation earthing system and the site confirmatory tests on the Transformer after Repairs:
The maintenance of the transformer primary and secondary panel involves checking of the transformer primary and secondary panel in order to remove any form of moisture for preventing Earth fault in terms of voltage transfer in the transformer through induction to avoid earth fault (E/F) trip.
Experience Gained
Here during the work apart from the carrying out of a annual preventive maintenance of a circuit breaker, they work with the manufacturer wiring diagram of the equipment to be worked on. Therefore, I gained the following;
I learnt how to take energy readings from a meter.
In the maintenance (repair) of a circuit breaker, if the circuit breaker fails to close, I learnt that it is important to check and investigate the fault in the circuit breaker before beginning the job.
3.4 THE SYSTEM OPERATIONS DEPARTMENT
The system operations also known as the Independent System Operators (ISO) department. At the end of my schedule with the Protection, Control and Metering department, I resumed at the system operations department(ISO) where I spent three weeks (9th to 28th of March , 2020). This department is led by the principal manager named ENGR. K. Muyiwa as the HOD. This department is responsible for the monitoring of the electrical transmission line, grid and the switch yard including the faults in the control room or with the relay panels.
The functions of an operator in the control room involves the following:
The monitoring of the proper operation of the station equipments in the control room and in the switch yard.
The quick response to system disturbance. In the sense of fluctuations of the loads on the grid which in turn leads to the fluctuation of voltage, current and frequency in the grid.
The load management of the electricity system grid: Load management can be referred to as the means or way of keeping the electricity system grid in equilibrium, whereby the power distribution across the national grid results to the power demanded. In other words, it is the balancing of the power on the grid with the load on the grid to be at equilibrium.
The collection of data from various substations under the Area Control Center i.e. the ACC. This data include the voltage transmitted by the station at every hour interval.
The recording of events that is being carried in and out of the station. I.e the station situation report and the filling of the daily logbook.
The carrying out of switching operations and to ensure safety of personnel and system equipments.
To make sure that the power transmitted from the Generating company to the grid at a minimum load loss.
3.5.1 Work done under the System Operations Department
Under the system operations department, the work done there are on a daily basis which includes;
Updating of the transmitted voltage data collected from various substations under the Area Control Center, ACC into the Regional Control Center, RCC which is the Ikeja West Transmission Station for safe keeping of the data soft copy.
The Transmission Station situation report has to be filled everyday for the previous day i.e the station report for Tuesday is going to submitted on Wednesday.
All the work mentioned above are daily activities;
The issuing of operating form.
WORK EXPERIENCE GAINED
The experiences gathered during the attachment in this department are as follows:
Routine inspection and daily checks: this involves a walk around the switchyard by the operator, inspecting and checking the working conditions of the equipment, ensuring the pressure in the gas circuit breakers are normal, taking readings of the temperature of the windings of the transformers in the station, the checking of 110 and checking the electrolyte level in the batteries (for batteries that use electrolyte) so it does nothing get below the minimum, also inspecting the terminals for corrosion.
Taking hourly readings from the SCADA system form all the outgoing terminal feeders and the periodic energy readings at six hours interval.
Receiving and passing reports: reports including tripping and transformer and feeder load flow are received from substations within the area control; reports of the station activities are also passed to the Regional Control Centre (RCC).
Filling of the station situation report.
How to apply for, and issue station guarantee for several purposes. Also learnt how to isolate and de-energize a line, also to lift isolation and energize.
How to apply for an outage request.
3.5.2 Equipments and Materials used in the System Operations
In the department of the system operations, the following equipments or tools and materials are listed below:
Frequency monitor
Relay panels
The 110V DC battery bank
A desktop system
The Log book
Operating forms
Energy meter
Hourly reading sheets, and
Frequency Monitor: The frequency monitor is used to know the frequency of the electricity national grid. The frequency is said to be uniform across the national grid all over the Transmission Station in the country. The frequency on the national grid is highly load dependent, therefore it fluctuates based on the load generated and demanded, that is, if the power generated is lower than the power demanded, then the frequency is going to be low and if the power generated is higher than the power demanded, then the frequency would be high.
The normal range of values for frequency is between 50.1 Hz to 50.5 Hz. Therefore, anything lower than 50.1 Hz means the energy generated is low and if it continues to drop, then the NCC would be informed and they would direct some station to drop load from their feeders. This process is known as load shedding (load shedding is the deliberate removal of loads from a feeder so as to either boost the frequency rationing or as well as the transformer capacity). If the frequency tends to rise above 50.6Hz means the energy generated is higher than the energy demanded, then the NCC is also informed which would call for load picking. In other words, all these processes are known as load management.
Relay panels: Relay panels are constructed housing for the relays which helps to facilitate the easier and faster detection of faults as they are sensitive to any fluctuation on the grid so as to give the alarm once a fault or fluctuation is detected.
The 110V direct current (DC) battery bank: The 110V DC battery bank is termed generally as the life of any transmission station at the operations department. This because it is responsible for the powering kf all the relays and control panels equipments used for monitoring the grid. It aids in relay co-ordination, relay co-ordination is the activity of a relay to detect faults and cut off that fault only with the help of the battery bank, because it is the battery bank that provides the electrical power to send signals to the circuit breaker in order to trip while cutting the fault off.
Desktop computer: The computer is one of the tools or equipments used by the operators. It is used to upload the load data collected from other substations, to be filled into the RCC platform. It is used for the safe keeping of the station situation report soft copy, the processing and issuing of outage request form etc.
Log book: The log book can be referred to as a material used for the recording of the daily activities in the office, it is more of a material used for documenting the summary of all occurrence including the time they occurred for safe keeping of the hard copy after all important details and data had been logged into the system.
The operating forms: The operating forms are important forms conveying details on the type of equipment to be worked on, the name of the leader of the maintenance crew to work on the equipment, the name of the operator on duty as at the time the job is to commence and the time the job starts and is expected to end. These operating forms are to be filled by the operator on duty and the permit holder that is the leader of the maintenance crew, when a job is to proceed at the station. There are seven(7) types of operating forms, namely; Operating form(O.F) 1, O.F 2, O.F 3, O.F. 4, O.F 11, O.F 19 and Hold-off tags.
Operating Form1: The operating form 1 stands for the application for protection which is filled by the Transmission Service Provider, TSP, before commencing any job.


CHAPTER FOUR
4.1 THE INSTRUMENTS
This chapter entails the equipment used, the functions of the equipment used and the descriptions of their usage during the cause of this attachment at Mohammed Ka’aba Electrical Works. The equipment used is as follow; 
1. Auto-Transformer 
2. Instrument Transformers 
3. Circuit Breaker 
4. Relays 
5. Wave Trap 
6. Secondary Injector 
7. Insulation Resistance Tester (Megohmmeter which is commonly known as Megga) 
8. Leakage Current Tester (Clamp on) 
9. Grounding/Earthing Transformer 
10. Earthing Reactor 
11. SCADA System 
4.2   RELEVANCE OF EXPERIENCE GAINED TO STUDENT FIELD OF STUDY
i. It enables me to practicalized the theoretical aspect of my course.
ii. It enables me to know the important and usefulness of Electrical Engineering using technology to man  
         iii. It expose me to the activity involved in the system. 
4.2 INTERPERSONAL RELATIONSHIP WITH THE ORGANIZATION
TECH GLOBAL MULTISERVICES ENTERPRISES is a nice organization where I was able to interact with the director, instructors and other siwes students of the organization. Even when I was about to round up my program, I felt like extending it but I have no option other than to leave.


CHAPTER FIVE
5.1 SUMMARY
During my industrial training, I have acquired a lot of knowledge and skills concerning the activities of the Mohammed Ka’aba Electrical Works which include: Passing of current from the main pole to s building, Reading of both prepaid and postpaid metre, Repairing and changing of fuse, port insulator in a transformer and so on. In respect to the higher ranking of the establishment, the Muhammed Ka’aba electrical Works is headed by the manager and assisted by the director and secretary. While director’s takes charge of the various departments of the organization and staff officer (SO) take charge of the affairs of all administration works in the organization. 
5.2 PROBLEMS ENCOUNTERED
During my industrial training attachment in the establishment, I encountered some problems which include;
i. Insufficient site vehicles.
ii. Insufficient funds for me to go there every day.
iii. Inadequate installation materials/instruments.
5.3 RECOMMENDATIONS
i. The organization boards should try to provide more vehicles to the establishment, so that the staffs and the I.T student would have more access to site work.
ii. The management of the company should also try to employ more experienced workers to the organization.
iii. Provision of more design materials/instrument should be made available by the managers.
5.5 CONCLUSION
In conclusion, The Industrial training program was a wonderful experience that provided me with the opportunity to know what it feels like to be in the working environment and how to meet and cope with  office works and  challenges  and  how  to  tackle  matters arising  from  place  of  work,  it  also  advance  my  thought  about  survey and geo-informatics profession  in  general   and  the type  of  challenge  encounter  when  I  was  in   such  field as  officer.
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