
i 
 

يةالا  
 

 تعالي: لق ا   

 
 

 سورة الروم
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ii 
 

Dedication 
 

To my mother, my brothers and my sisters for their enduring love, patience, 

support and guidance. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

Acknowledgement 

I would like to thank all the people who helped me in achieving this thesis. 

Also I would like to thank my supervisor: Associate. Prof. khamees Arbeesh for 

his supervision. Also I would like to thank Nyala University for the opportunity to 

do the Msc. I would like to express my appreciation to Nyala electricity generation 

staff for giving me the opportunity to work in the station with its quality service 

provisions, my thanks go to all engineers in the station and especially to engineers 

(Sami, M.Faroug, Ibrahim Adam and manager of the station Eng. Alrahama). 

Special thanks go to Dr. Altahir.A.M. Altahir  for his guidance. Special thanks also 

go to Eng. Tarig A. Dualbeet manager of rural electricity and alternative energy of 

south Darfur state and Eng. Asim Altaib for the support and guidance. I would like 

to express my appreciation to the Sudan University of science and technology for 

giving me more courses in the power during the master courses. Also, I would like 

to thank the energy research institute for supporting and providing me more 

information about renewable energy.  

 

 

 

 

 

 

 

 



iv 
 

Abstract 

The thesis chooses Nyala city and designs photovoltaic system (PV) about 

3MW and wind energy farm about 20MW to reduce the operation cost depending 

on the renewable energy. Also the thesis explains how to connecting the wind farm 

into the diesel power plant and the turbine power curve in variable speed is 

presents. While in the side of the solar photovoltaic power system, the thesis shows 

the effect of the temperature on the solar cell and how to connect the system into 

the diesel grid. 

This thesis investigates the design and the simulation of a 20MW wind turbine and 

3MW photovoltaic (PV) systems using MATLAB program and the results are 

shown. The importance of this project is to explore the feasibility of connecting the 

wind farm and PV system with the grid to generate electricity to the city. 
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 مستخلص

 شًسية باستخذاو انخلايا انشًسيةتى اختيار يذينة نيالا نذراسة وتصًيى يحطة طاقة 

(Photovoltaic )   3بسعةMW  ويحطة رياحWind Farm) )  20بسعةMW  نتقهيم تكانيف انتشغيم

فية ربظ  يحطة انزياح بًحطة انذيزل وكذنك ربظ  يضاً تى توضيخ كيأاداً عهي هذه انطاقات انًتجذدة. اعتً

 بًحطة انذيزل. شًسية طاقة انانيحطة 

تى رسى ينحني انقذرة انًنتجة بؤاسطة تؤربينات انزياح باستخذاو  MATLABباستخذاو بزنايج ال  

ثيز درجات انحزارة عهي انخهية انشًسية و ين ثى تى أوكذنك تى رسى ينحنيات ت يختهفة.اح سزعات ري

 توضيخ اننتائج.
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