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power by 2030. The goal of this research is to shed light

Available online 14 September 2023 )
on solar energy technologies that may be used to generate

clean and sustainable electricity. An energy-economic-
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environmental study of five Concentration Solar Power
] ) (CSP) technologies (parabolic trough, solar dish, linear
treatment plant, potential energy, biomass

) Fresnel reflector, solar tower, and concentrated PV solar
energy, Gharyan, Libya. ) o

cell) was conducted for 22 selected locations in Libya.
The Levelized Cost Of Energy (LCOE) was chosen as a
reference for identifying which technology would be most

suited for each site.
The economic estimates include the cost of environmental damage caused by carbon

dioxide gas (CO,) emissions from fossil-fuel-powered power plants. This technique allows clean
and renewable energy to compete fairly in the global energy market, even in countries that

produce oil and subsidize electricity.

"Corresponding author.

This is an open access article under the CC BY-NC license (http://Attribution-NonCommercial 4.0 (CC BY-NC 4.0)).


https://orcid.org/0000-0002-9675-8304
https://orcid.org/0000-0003-4384-1208
https://orcid.org/0009-0001-8521-8177
https://orcid.org/0009-0002-5928-2324
https://orcid.org/0000-0002-3468-3220
https://orcid.org/0000-0002-9221-2902
https://orcid.org/0000-0003-3515-4168
https://orcid.org/0000-0003-4074-1877

Yasser F. Nassar et al-

According to the data, the solar mirror technology in Libya has the lowest LCOE of all
the technologies evaluated in this study. The LCOE estimates varied from 0.01 to 0.04 dollars
per kWh. The clean energy produced by the solar tower surpassed 100 MW, or about 400.332
GWh. Furthermore, the adoption of clean concentrating solar energy technology avoided the
discharge of 4,235 tCO,/year/MWp.
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Simulating the energy, economic and environmental performance of Concentrating Solar Power Technologies using SAM.
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