
i 
 

 

IMPLEMENTATION OF MULTISTAGE 

INVASIVE WEED OPTIMIZATION (IWO) 

TECHNIQUE FOR SOLVING OPTIMAL 

POWER FLOW PROBLEM 

 

 

 

 

Thesis presented in partial fulfilment for the award of the Bachelor in 

Electrical Engineering (Hons) 

UNIVERSITI TEKNOLOGI MARA 

  

NURUL BAITI BINTI HAJI ABDUL RAHMAN 

2008332821 

FACULY OF ELECTRICAL ENGINEERING 

UNIVERSITI TEKNOLOGI MARA 

40000 SHAH ALAM 

DECEMBER 2011 



iv 
 

Acknowledgement 

In the name of Allah, Lord of universe, The Merciful and Beneficent. Selawat and 

salam to Nabi Muhammad S.A.W, his companion and the people who follow his path. 

I would like to thank to Allah for giving me health and strength to conduct the project. 

I would like to express my sincere gratitude to my project supervisor Prof Dr Titik 

Khawa bt Abdul Rahman, whose encouragement, guidance and support from the 

initial to the final level enabled me to develop an understanding of my Final Year 

Project. With her continuous encouragement and guidance, this project has been 

through smoothly. 

My appreciation goes to Miss Norlee Husfaneza Binti Ahmad for her dedication in 

advice and willingly gives her ideas and suggestions for completing my project 

especially in how to use MATLAB software to interpret using IWO Programming. 

I am heartily thankful to my beloved family, especially to my mother for her financial 

support, prayers and understanding me. She always gives me inspiration and moral 

supports during this course and project happen. 

Unforgotten, special thanks to my friends, Nurul Nurain Daud, Nurul Akmal 

Zabarudin, and Mohd Azril Abdul Raop whose share their knowledge with me to 

improve my work that had been assign to me. 

Lastly, I offer my regards and blessings to all of those who supported me in any 

respect during the completion of the project. Thank you for all. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nurul Baiti Binti Haji Abdul Rahman 

Faculty of Electrical Engineering 

Universiti Teknologi Mara 

Shah Alam, Selangor 

 



v 
 

ABSTRACT 

 

This project presents the implementation Invasive Weed Optimization (IWO) 

algorithm technique to solve the optimal power flow problems. This technique used 

the concept of the invasive habits of growth or weeds in nature. IWO is actually a 

population-based intelligence algorithm. The main goal of this paper is to minimize 

the total power losses and the total generation cost while satisfying the power flow 

equations. The overall operating cost is composed by the generation cost, transmission 

cost, and the consumer benefit. IWO has been implemented on the standard IEEE 26-

bus system. The distributed optimization process represent by MATLAB program. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 INTRODUCTION 

 

The optimal operation of power system is required to proceed the optimal planning of 

facilities or devices for the system. In order to ensure optimal power for economic 

operation, power generation is schedule base on Optimal Power Flow (OPF) and 

Economic Dispatch (ED).  

 

Optimal Power Flow are new tool that available to utility planners. System 

parameter like voltages at load buses corresponding to a specified setting of variables 

such as generator output is have been calculated by ordinary power flows. Optimal 

Power Flows attempt to find the best possible setting for a list of control variables 

such that a desired objective is met. Typical objectives are minimization of losses, 

minimization of fuel costs and minimization of added VArs. Sometimes a weighted 

composite objective function may be formed (e.g., minimize losses and at the same 

time minimize VAr additions). The control variables include generator bus voltage, 

transformer and phase shifter settings, real power at generator buses, addition of VArs 

and shedding load. In addition Optimal Power Flows obey specified constraints such 

as maintaining bus voltages, line flows, interface flows, transformer and phase angle 

regulator settings as well as real and reactive power limits [1].  

 

Optimal Power Flow are very related to Economic Dispatch. Economic dispatch 

have been used to operate the generation of facilities to produce the lowest energy cost 

to reliably the best service to consume by the user. This operation have been 

recognized to limit the operation of generation and transmission facilities. Electric 


