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Abstract:

This research provides an economic assessment of power
generation plants in Egypt using multiple energy sources, including
fossil fuels, hydropower, photovoltaic energy, and wind energy. The
study aims to determine the lowest cost of generating kilowatt-hours
from these plants during their operational life, considering achieving
national environmental goals related to reducing carbon emissions
and limiting their harmful economic impacts.

The research is based on Egypt's National Strategy for
Sustainable and Integrated Energy until 2035, which focuses on
enhancing the use of renewable energy sources to meet future
electricity needs. The study includes an economic analysis to
determine Egypt's additional energy requirements by 2035, based on
population growth rates and average per capita consumption, while
selecting the least expensive power generation plants according to
global price standards.

The total costs of power plants from fossil and renewable fuel
sources were calculated based on an economic feasibility study that
considers global market prices. The carbon emissions resulting from
some plants were also evaluated as part of the generated energy.

The study results showed that wind power plants offer the
lowest cost per kilowatt-hour, at EGP 0,967, followed by photovoltaic
plants (EGP 1,126), then hydropower plants (EGP 1,180), and finally
fossil fuel-powered plants (EGP 2,269).
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The study also showed that by 2035, renewable energy is
expected to contribute 27,9% of Egypt’s total electricity production,
equivalent to 65,439 terawatts, with fossil fuel-powered plants
continuing to produce 168,63 terawatts, constituting 72,1% of the
total compared to 89,77% in 2021.

This reflects a gradual shift towards full reliance on renewable
energy, which contributes to reducing carbon emissions, improving
the climate, and reducing fossil fuel consumption. In addition, the
study shows that using wind energy by 2035 will save $3,49 billion
annually in energy production costs, which represents a significant
economic gain that supports the Egyptian economy.

key words:

Solar energy - hydro energy - wind energy - fossil energy plants
- renewable energy - costs of carbon emissions - electric energy
sources - renewable energy plants - plant construction costs -
operating costs.
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