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Abstract

Nuclear power plants are considered the most economical in generating electricity compared to central
power plants operating on fossil fuels. The social return from it is great and is directly reflected in the life of
the citizen; This is in addition to the fact that there will be long-term production of electrical energy; The
minimum usage of the station is up to sixty years, and it can extend for a longer period. Which will be
reflected in providing job opportunities, in addition to the future investments that will be pumped into the
region because of the presence of that station, as it is linked to the idea of transferring science and technology,
which contributes to the development of the community's infrastructure.

Energy security is one of the main criteria to ensure economic stability, as it is an integral part of national
security, as electricity is an essential input for the well-being of society and economic development; Hence,
nuclear energy is one of the possible measures to meet the world's needs for electricity, as it is a promising
alternative to traditional energy sources. This is due to the exposure of the cost of electricity production to
sharp fluctuations because of fluctuations in the prices of its fossil fuels.

Keywords :
The cost of electricity to fluctuate fuel prices, the costs of energy sources, the costs of electricity produced from energy sources.

In this paper, the following points will be addressed:
Part one: The economic and environmental dimension of nuclear electricity generation.
Part Two: The Role of Nuclear Energy in Sustaining the Electricity Sector.

The economic and environmental dimension of generating electricity from nuclear energy
Introduction

Nuclear energy meets all the requirements of the energy future; It is a source of stable and clean energy at
an economically attractive price, which together constitute the basis of the global energy balance in the future;
One nuclear plant can produce enough electricity to light half a country; It allows strategic energy independence
and reduces fluctuations in the cost of electricity production; Nuclear energy will also provide many benefits
to the country. Such as creating millions of jobs that generate billions for citizens annually and maintaining an
advanced technological level for the entire national economy, and it can be one of the most important factors
for the prosperity of developing countries.
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To clarify this, we point out that it is economical in terms of cost compared to the amount of energy it
produces; One kilogram of uranium produces two million times more energy than a kilogram of coal, and until
the vision becomes clear, the importance of this energy is to create great opportunities for local, industrial and
economic development, thus supporting the wheel of progress and scientific research, and accordingly the
nuclear sector depends largely on government support that appears Through the formulation of a public policy
supportive of nuclear projects in countries seeking progress.

In this research, the following points will be addressed:
The first axis: the economic and environmental determinants of electricity generation from nuclear energy
The second axis: assessment of the main systems of energy sources and their impact on the environment

The first axis: the economic and environmental determinants of electricity generation from nuclear energy
First: Return on Investment for Energy Resources (EROI):

Return on investment is a performance measure used to assess the efficiency of an investment or to compare
the efficiency of a number of different investments; Where the return on investment directly measures the
amount of return on a particular investment compared to the cost of the investment; To calculate the return on
investment, the interest (or return) of the investment is divided by the cost of the investment, and when the
number is small, it is difficult to obtain energy from this source and it is expensive.

We deduce from that when the number is one; There is no return on the energy invested, and the investment
has been completely wasted; The compensating figure for the prosperity of our modern society is about 7; As
a result of technological progress that made the EROI higher than 1. Several consuming energy sources were
evaluated where the EROI was selected for efficiency and cost analysis, and this includes types of different
energy sources such as oil, biofuels, geothermal energy, nuclear fuel, coal, solar energy, wind energy and
hydropower.

We point out that the energy sources must exceed the economic value of about 7 (the blue line) to obtain the
surplus energy needed to support the modern society, and the minimum required for the energy source from the
EROI is greater than 1 to be able to support the energy society.

Figure 1 Return on investment from different energy sources
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James Conca ,( 2018), EROI -- A Tool To Predict The Best Energy Mix

It is clear from the figure that the yield for each energy source is 75 for nuclear, which is the highest, compared
to hydro 35, coal 30, closed-cycle gas turbines 28, solar thermal 9, wind 4, biomass 4, and solar photovoltaic
2, which is why Serious environmental advocates, and the UN team, are urging the world to adopt a mix of
nuclear, hydro and renewable energy as the best mix that can replace fossil fuels. This combination will cut
carbon emissions in half from the current mix and is achievable with existing technologies.

From another angle, nuclear energy helps support the prospects for sustainable development. It is a form of
energy generation with low carbon emissions, and a solution to the problem of greenhouse gases, and its local
social and economic effects are to increase local employment and expenditures and add to the national
economy; By providing job opportunities and strengthening infrastructure, creating more than three thousand
jobs when a new facility is operated, and the stations are safe; Safety is the basic principle when designing a
nuclear building.

This confirmed that nuclear fuel supplies have competitive costs in the long run, are more environmentally
friendly and are less subject to changes in fuel prices, unlike coal and gas-fired plants, which enhances the
regional development of the state and enables the provision of current energies, and its integration with the
systems of energy resources exporting abroad.

Second: The main features of nuclear energy

Nuclear energy has advantages, the most important of which is a technology with a large production capacity,
being a carbon-free electricity generation source, a stable cost and a low marginal cost, and a geopolitical
distribution of uranium resources and a local source of energy. Gas-fired electricity is no longer the cheapest
form of generation, Because gas prices are expected to rise in the future.

We note that the most important aspect of nuclear energy is its low sensitivity to the cost of uranium fuel
compared to energy based on fossil fuels. The following figure shows the cost of electricity after doubling both
types of fuel costs; Where it becomes clear that the cost of nuclear energy increases only by 5% compared to
75% for a gas station, and according to this vision, nuclear energy is significantly cheaper than coal and gas in
all countries, and despite the fact that the capital costs are greater than the costs incurred by coal-fired facilities,
which are Much larger than those of gas-powered plants, but the costs of nuclear fuel are very low.
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Figure 2: The sensitivity of electricity cost to fluctuating fuel prices

Effect of fuel cost on electricity generation costs (generation cost eur/mwh)
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Source: Designed by the researcher from the data available on the following website www.iaea.org

From this point of view, the effects of uranium price fluctuations on the cost of generating electricity through
nuclear energy are relatively small compared to other methods used to generate electricity, and as a result, the
total costs of nuclear power generation are quite favourable and will remain competitive.

Third: the cost-effectiveness of nuclear power generation nuclear power is a prime example of reliable
electrical primary load generation at stable, non-volatile costs; This justifies the economic investment of nuclear
energy; It is efficient in terms of electricity cost. While fuel and operating costs have little impact on the price
of nuclear electricity; They are not subject to any changes in fuel availability; As uranium is widely available
in various politically stable countries that secure its supplies, and nuclear power plants can help the country
diversify its energy sources away from imported natural gas to obtain electricity, as the diversity of its sources
contributes to increasing the security of supply supplies.

A detailed study of energy economics in Finland indicated that nuclear power would be the least expensive
option for other generation capacities; The study compared nuclear energy with coal and gas turbines, and
showed that although nuclear energy has much higher capital costs than other costs, which are 1749 euros /
kilowatt; Including the initial fuel loading, which is about three times the cost of the gas station, but the fuel
costs are much lower, with a capacity factor of more than 64%, and therefore it is the cheapest option.
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Figure 3 A comparison of the costs of energy sources (Euro/MWh)
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Source : The Economics of Nuclear power, (2008 ) World Nuclear Association,pp 7 .

It is clear from the graph the relative effects of capital and fuel costs; The relatively high capital cost of
nuclear power means that financing cost and construction time are vital for gas and coal, but the fuel cost is
much lower. € MWh, compared to the capital cost of gas 5.3 €/ MWh and fuel €23.4/MWh, which indicates
that the total costs of building a nuclear plant are cheaper than those of building gas, coal, and wind plants.
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James Conca ,( 2018), EROI -- A Tool To Predict The Best Energy Mix.
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Source : Aly,A,I,M , & Hussien , R.A (2000). environmental impact of nuclear, fossil and renewable energy source :A Review
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Source : Powers, A., Crouch, G., & Officer, I. R. S. (2012). Nuclear power: The safe and green alternative. Indian. edu. Alternative ,
Alexander P Powers Environmental Management, Senior SPEA Honors Thesis Presentation pag 12¢16.
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