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ABSTRACT 

This project consists of the knowledge of Electrical and Electronics Engineering 

student like Newton-Raphson method, power flow solutions, optimization, and basic 

knowledge of power system. The objective of the project is to determine the optimum 

power flow in a power system that represents by a simple and modified model. Therefore, 

so many calculations involve in term to gain the result. Using manual calculation and 

simulation, those desired values can be obtained. The project also includes how I manage 

to design the model, doing calculation and come out with the desired output, which is 

optimal power flow. Starting from the power flow solution, cost of the generations, 

generator's selection and finish with the result of the optimization. The results show 

several steps on how I manage to get the output and the problems occupied when I am 

doing the calculations. I had made many mistakes in getting the output even in the 

calculations, inputs, and simulations. Instead of just try to get the result, the process of 

learning and studying actually absorbed to understand something by making the mistakes. 

The final result should be a optimum solution for the model that I had created. 
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CHAPTER I 

INTRODUCTION 

1.1 Background Of Study 

The economic dispatch and the minimum loss problem can be solved using the 

sequence of conventional Newton-Raphson power flow calculation. The main objective 

of this project is to using only Newton-Raphson for power flow optimization. So, the 

understanding about power flow studies and their components are very important. There 

have been many algorithms proposed for economic dispatch such as Merit Order 

Loading, Range Elimination, Binary Section and secant section and others related 

methods. As I mentioned before my project will involve only Newton-Raphson method 

and its components. The cost function can be optimized by finding the control variables 

on the systems. When the control variables have been found, the optimization can be 

done. In this project I am using my own methodology of finding the best solution for the 

optimization. But, the optimization cost function I was using is the existing one that I 

found in my research. But the model used in this project is a modified model with the 

load came from the real single line diagram for UTP's new academic block which 

includes the Pocket C and Pocket D. For the transmission line data, the generated data 

was used because the real data was not available. 
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1.2 Problem Statement 

The factors influencing power generation at minimum cost are operating 

efficiencies of generators, fuel cost and transmission losses. What it means by minimum 

cost is the lowest cost to operate a generator to produce the electricity power in Watt. If 

there are many generators with different efficiencies we need to determine which one 

will cost the lowest with optimum power generations. The operating cost plays an 

important role in the economic scheduling and gives any changes in various demands of 

the power generation. In a power system network there will be a numbers of generator 

which are supplying the power to the system. Not to be neglected the network losses 

also occur in this situation. The generators also have their own limits in producing the 

power therefore we need to determine the limits of power generations. No matter how 

big is the network system, the same method optimization can be used. 

1.3 Objectives 

Objectives: 

i) To show economic dispatch the simple network system without network 

losses and power generation limits. 

ii) To show economic dispatch of the simple network system with power 

generation limits. 

iii) To show economic dispatch of the simple network system with power 

generation limits and network losses. 
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CHAPTER2 

LITERATURE REVIEW 

2.1 Theory 

Optimization from mathematical term refers to the study of problems in which 

one seeks to minimize or maximize a real function by systematically choosing the 

values of real or integer variables from within an allowed set. Either to find the 

maximum or minimum values for certain function, the optimization technique is the best 

way to obtain the closest and accurate result. In this project the aim is to minimize the 

total cost generation respectively to the constraints of the operational generators. So, it is 

more about economic dispatch which is to determine the most efficient, low-cost and 

reliable operation of a power system by dispatching the available electricity generation 

resources to supply the load on the system 

Power flow Study is an important tool involving numerical analysis applied to a 

power system. A power flow study focuses on various forms of AC power (reactive, real 

and apparent) rather than voltage and current. There are two types of analysis involved 

in this study which are fault analysis and economic analysis. 
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