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Abstract of thesis:

Iraq faces large challenges when it comes to electricity supply. Similar to many other nations, the interest
in renewable energy sources such as solar energy has increased in Irag. This work focuses on two main goals;
the study of renewable energy resources (solar radiation and wind) in Basrah city which situated in the southern
of Iraq and creating a tool to construct the optimal design of a system mainly depending on these resources with
its economic feasibility. The evaluation of the renewable energies in Basrah was done by installing three power
predictors in the city. Power predictor is a device which measures solar irradiance, wind speed and wind
direction. Devices were installed in three different areas; Al-Rumaila site (desert nature), Al-Qurna site (rural
nature) and city center site. The recorded data showed that Basrah receives large amount of solar irradiance
reaching to more than 1000 W/m? and an annual averages equal to 208.4 W/m* .Wind speed had the highest
averages in Al-Rumaila site which recorded 4.8 m/s and followed by Al-Qurna and city center sites, the annual
averages were 2.8 m/s and 2.7 m/s respectively.

The optimization method which assumed in this work aims to finding the configuration -among a set of
different options- which meets the desired system reliability requirements with the lowest value of cost of
energy production.

Simulating software was constructed in MATLAB depending on the direct algorithm optimization method.
Modeling a hybrid PV-wind-battery system is considered as the first step in the optimal sizing procedure. The
second step consists to optimize the sizing of a system according to the loss of power supply probability (LPSP)
and the cost of energy production (COE) concepts. Two cases of loading were taken into account; without
cooling loads case (without air conditioners) and full load case. Results of the simulation illustrate that the most
economic configuration in the two cases of loading is PV panels-batteries system with LPSP of 1% and cost of
energy production equal to 0.5%/kWh and 0.92 $/kWh respectively.




