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Summary 

Energy is the backbone for almost human services, wherefore Egypt 

seeks to diversify its sources of energy owing to suffering from severe power 

shortages over the past years, while a lot of areas derives from electricity 

such as the three cases studied in this thesis which located in the western 

desert. Two villages (Abu minqar and Darb Al Arbaein) were a part of the 

UAE solar energy project grant but the capacity of the installed PV system 

has excessive energy than their load demand. This thesis provides their 

optimum size with the lowest COE and LPSP.  
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ABSTRACT 

Energy is the backbone of the modernistic industrial economy, it 

provides a fundamental constituent for almost many human services, 

wherefore Egypt seeks to diversify its sources of energy owing to suffering 

from severe power shortages over the past years, while a lot of areas derives 

from electricity because most of these areas may be mountainous area, 

remote area or desert as the three cases studied in this thesis which located in 

the western desert. 

 Two villages (Abu minqar village and Darb Al Arbaein village) were a 

part of the UAE solar energy project grant (SEPG) for lighting Egypt's 

villages, but the capacity of the installed PV system has excessive energy 

than their load demand.  So, this thesis aims to satisfy their actual load 

demand from the PV system.  

In the third case study Al Tamanin village, different scenarios have 

been tested to exploit all renewable sources in this location because the Egypt 

wind atlas mentioned the western desert as having one of the highest wind 

speed areas in Egypt. For more reliability the hybrid renewable energy 

system studied also for Al Tamanin village.    

In this thesis the hybrid renewable energy system consists of a PV 

model, wind power model (to utilize its perfect wind speed), battery model 

and also a diesel generator as an alternative source of electricity. This system 

is developed for Al Tamanin village case. This thesis studies the actual load 

of the three villages. 

 A simulation code and GA have been developed to analyze the system 

and getting the optimal sizing purpose for the installed PVRES or for the 

HRES. These results are compared with other optimization technique (PSO). 

 

 

 

 

 

 

 


