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Abbreviations and symbol
· O/C – 

open circuit 

· S/C – 

short circuit 

· E/F - 

Earth fault

· B/B (1 & 2) -
Bus-bar

· P1&2 -

Primary side of C.T

· S1&2 - 

Secondary side of a C.T

· DC -

Direct current 

· AC - 

Alternating current

· VT - 

Voltage transformer 

· CT - 

Current transformer

· RP -

Relay Panel

· JB - 

Junction box

· MB - 

Mechanical box

· C.B -

Circuit breaker

· 11, 31 and 51- 
All numbers starting with odd numbers, they



indicate  the positive side of the circuit

· 21, 41 and 61 - 
All numbers starting with even numbers; they



indicate the negative side of the circuit

· N/O -

Normally open 

· N/C -

Normally closed

· AVO - 

A (current), V (voltage) and O (ohms)

· BZP - 

Bus zone Panel

1 Chapter 1 – Orientation
1.1 Introduction
Purpose of the electrical power system is to generate (generating stations) and supply (transmition stations and sub-stations) electrical energy to the customer or consumer.

An electrical power system should be managed and maintained that it ensures continuous delivery of energy to the consumer. Electrical power system is very expensive. Any failure to deliver or supply electrical energy will produce money loss. An electrical protection system is implemented to ensure reliable generation and supply of electrical energy.
1.2 The importance of protection systems is to:

· Ensure continuity of supply

· Prevent persons from shock

· Safe guard the equipment
1.2.1 Reasons of earthing thing the system, it is to safeguard life and property by ensuring dangerous potential drained to earth. 

Also ensures the security of system.
1.3 Aim:

· To determine a skill and knowledge about electrical protection
systems.

· Understanding how to read a DC and AC key diagram.

· Understanding of standard symbols used in the DC and AC key

diagram and the safety precautions steps taken.

· To learn the system of naming or labeling the cables for recognition
purpose.

· Analytical skill development.
1.3.1 Safety measures at work:
Before:
· Permit

· Risk analysis

· P.PE

· Isolate

During: 

· Proper testing tools/ equipment

· Verify

After:
· Report 

· Good house keeping

· Submission

· Clearance
Equipment and tools used:

· Wire stripper – 

Used for stripping wire insulation

· Crimping tool – 

Used for crimping the lugs

· 2BA Tube spanner – 

Used to tightening or loosening  5mm nuts

· OBA Tube spanner – 

Used to tightening o loosen 6mm nuts

· Bleep tester (Ring test) – 
Used to test for continuity

· Furrels – 


Used for naming the wires

· Trunking cover –  

Used to hold the wires

· Fluke (digital meter) -

Used to drill holes through the case to mount




objects

· Clamp meter – 

Used to measure current

· CPC 100 omicron - 

Used to test the C.T to obtain magnetizing curve



and the ratio values.

1.3.2 Setting for the software package: MATLAB
The name MATLAB stands for MatrixLABoratory. MATLAB was written ori-ginally to provide easy access to matrix software developed by the LINPACK (linear system package) and EISPACK (Eigen system package) projects. MATLAB [1] is a high-performance language for technical computing. It inte-grates the computation, visualization, and programming environment. Further-more, MATLAB is a modern programming language environment: it has sophisticated data structures, contains built-in editing and debugging tools, and supports object-oriented programming. These factors make MATLAB an excellent tool for teaching and research.

MATLAB has many advantages compared to conventional computer lang-uages (e.g. C, FORTRAN) for solving technical problems. MATLAB is an interactive system whose basic data element is an array that does not require dimensioning. The software package has been commercially available since 1984 and is now considered as a standard tool at most universities and industries worldwide.

It has powerful built-in routines that enable a very wide variety of computa-tions. It also has easy to use graphics commands that make the visualization of results immediately available. Specific applications are collected in packages referred to as toolbox. There are toolboxes for signal processing, symbolic computation, control theory, simulation, optimization, and several other fields of applied science and engineering.
1.4 Delimitations
The following topics, although relevant, will not form part of this project:

· The construction of the core of the transformer.
· The cooling of a transformer.

· Open-circuit test.

· Short-circuit test. 

· Parallel operation of transformers.
· Temperature-rise in transformers.
· Insulation tests
Types of Panels in the control room:

· AC/DC board Panel

· Transformer & Tap change Panel

· Feeder Panel

· Bus-zone Panel

· Relay Panel

1.5 Assumptions
· That the test data used is correctly obtained.

· The temperature-rise of the transformer is within limits.

· The iron loss is constant.

· The copper loss varies to the square of the current.

· The data was obtained at 50 Hz.

1.6 Research methodology (strategy)
The theory of the operation of the transformer will be studied, using books from the library. Other reliable sources will be consulted. The internet will also be used extensively as this is a valuable source of information. Matlab will be studied thoroughly so as to gain a working knowledge of the program. Training in the basic principles of MATLAB. The rest of the time will be spent to develop the mathematical model and development of the MATLAB program.
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2 Chapter 2 – Literature study
2.1 Sub-problem 1: The Transformer
Construction and operation of a 3-phase transformer.
2.1.1 Construction of the core:
(Description of)
2.1.2 Types of cores used.
(Description of)
2.1.3 Types of windings of a transformer.

 (Description of)
2.1.4 Basic operation of a transformer.

(Description of)
2.1.5 Calculations concerning the transformer.

(Description of)
2.1.6 Testing of a transformer.

(Description of)
2.1.7 Determining the efficiency, and voltage regulation of a trans-former.
(Description of)
2.2 Sub-problem 2: 
Literature study – MATLAB
This program will be studied according to the following headings:
2.2.1 Understanding the types of windows used in MATLAB.

(Description of)
2.2.2 Commands in MATLAB.
(Description of)
2.2.3 Drawing graphs using MATLAB
(Description of)
2.2.4 Writing scripts in MATLAB (M-files)
(Description of)
3 Chapter 3 - Problem handling
3.1 MATLAB:  Program
Problem solving is a key part of engineering as well as mathematics, physics, computer science and chemistry. It is therefore important to have a consis-tent approach to solving problems, which can be applied to all walks of life. This process is general and assumes that a computer is available to help solve the problems. The suggested methodology (process) has five steps:
1. State the problem clearly.
2. Describe the input and output information.
3. Work the problem by hand calculator for a simple set of data.
4. Develop a MATLAB solution.
5. Test the solution with a variety of data.
3.1.1 The Problem statement:
        State the problem clearly as it is extremely important to give a clear,   

        concise, statement of the problem, to avoid any misunderstandings.

3.1.2 Input/output Description:
Describe carefully the information that is given to solve the problem
    and then to identify the values to be computed. These items represent
        the input and output for the problem and can be collectively called In-  

        put /output or I/O. In many problems it is useful to create a diagram   

        that shows the input and output
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           At this point the program is called an abstraction as the steps to   

          determine the output is not defined, only the information that is used to  

          compute the output.
3.1.3 Hand Example: 
Work the problem by using a calculator, using a simple set of data.
This step is very important and should not be skipped, even for simple problems. This is the step where you work out the details of the solu- tion of the problem. If you are not able to take a simple set of numbers and compute the output then you are not ready to go to the next step.
Reread the problem and maybe consult other reference material.
3.1.4 MATLAB Solution: 
Once you can work the problem for a simple set of data, you are ready to develop an algorithm, which is a step-by-step outline of the solu-tion to the problem. For simple problems the algorithm can be written immediately using MATLAB commands. For more complicated pro-blems it may be necessary to write an outline of the steps and then decompose the steps into smaller steps that can be translated into MATLAB commands.
One of the strengths of MATLAB is that it commands closely match the steps that are used to solve engineering problems. Thus, the pro-cess of determining the steps to solve the problem also determines the MATLAB commands. Observe that the MATLAB steps match closely to the solution steps from the hand example.
3.1.5 Testing: 
The final step in the problem-solving process is testing the solution.
           First use the data from the hand example, because the solution is   

           known.
4 Chapter 4 - Conclusions and recommendations

4.1 Findings and deductions

(Text)

4.2 Recommendations
(Text)
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