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Overview
In Saudi Arabia, fossil-fuel is the main source of energy (100% in power generation sector for example) and it is increasing year by year in this country. Due to the huge growth and development in the infrastructure and also investment in the energy sector, the electricity consumption in Saudi Arabia has been increased and will continue to increase at a very fast rate. At the moment more than half a million barrels of oil is used directly for power generation every day.
In this study, we assess the power generation situation of the country and its current and future conditions through a modelling approach. Then we will carry on a sensibility analysis so as to briefly evaluate the most optimal, realistic and efficient way of electricity production by taking into account the integration of the other alternative (non-fossil based) resources such as solar, wind and nuclear into the power generation means of the country. At the end, the impact of the power generation optimisation on the economy of the country (import/export, financial gain/lost, political benefits…) will be analysed.
Methods
One of the main approaches of power generation modelling deals with minimizing the electricity generation cost (Porat et al., 1997). Example of such models include Kreuzberg (1999), Starrman (2000), Musgen, Kreuzberg (2001), Kramer (2002), Kurihara et al (2002) and ILEX (2003). Many other examples have also been developed by consultants and utilities themselves and are not therefore published. The basic idea of these models is to explain electricity prices from the marginal generation cost. In this case, assumption over the future electricity prices does not have to be made. Focusing on minimum generation cost implies minimizing the cost to be transferred to the final consumers, irrespective of the electricity price. The main advantage of this method is to study the agent behaviour faced with a mix of deferent types of constraints such as economic, technical and environmental ones. Our approach is similar in the way that we develop a linear (static/dynamic) model where the total costs are minimized.

The main contribution of this paper is to analyse the optimality of the Saudi power generation park via LP models (based on the above-mentioned structure) and to reveal the impact of renewable/nuclear integration into their electric system under different penetration-range scenarios. Afterwards, the financial and economic gains (or perhaps losses) will be quantified by looking at the amount of fossil-fuel probably released and injected to the market (under various market price scenarios) instead of internal/national usage in the power sector. 
Results  
The result shows us that for various scenarios of fossil-based power plant replacement (by the renewable/nuclear ones) we can observe a remarkable impact on the total power generation cost in Saudi Arabia. The same thing happens in the case of generation park extension by non fossil-based power plants. 
Conclusion
By exporting the amount of oil extracted out of the generation park (released thanks to the fuel power plant replacement) Saudi Arabia can make a massive financial and political benefits. Financial benefits, because of the considerable reduction in the total generation cost of electricity and political benefits, due to an increase in their spare capacity of oil production. 
At the end we should emphasize on the fact that these benefits could be realized only in the case that we give an opportunity cost to the fuel that we use in the power plants. Without this hypothesis (e.g. cheaper fuel cost compare to the international market price) the major part of the variable cost will be vanished in the model and the benefits would become negligible.
References
Alnaser W.E., Alnaser N.W., 2011. The status of renewable energy in the GCC countries. Renewable and Sustainable Energy Reviews  

Alotaibi S., 2011. Energy consumption in Kuwait: Prospects and future approaches. Energy Policy.

Comsan M.N.H., 2010. Nuclear electricity for sustainable development: Egypt a case study. Energy Conversion and Management

Gujba H., Mulugetta Y., Azapagic A., 2011. Power generation scenarios for Nigeria: An environmental and cost assessment. Energy Policy.

IEA and NEA, Projected Costs of Generating Electricity-2010 Edition

IEA statistics, 2009. Electricity Information.

IEA statistics, 2009. Renewables Information.

Jewell J., A nuclear-powered North Africa: Just a desert mirage or is there something on the horizon? Energy Policy

J. Ikeme, Obas John Ebohon, 2005. Nigeria’s electric power sector reform: what should form the key objectives? Energy Policy
Johansson T.B., Kelly H., Reddy A.K.N., Williams R.H., Burnham L., 1993. Renewable 

Energy: Sources for Fuels and Electricity.

Mazandarani A.,T.M.I. Mahlia, W.T. Chong , M. Moghavvemi ,2010.  A review on the pattern of electricity generation and emission in Iran from 1967 to 2008. Renewable and Sustainable Energy Reviews  
Nikolaus Supersberger, Laura Fuhrer, 2010.  Integration of renewable energies and nuclear power into North African Energy Systems: An analysis of energy import and export effects. Energy Policy

Rothwell, G., 2006. A real options approach to evaluating new nuclear power plants. Energy Journal 

The future of nuclear power, MIT 2003.

Update of the MIT 2003Future of nuclear power, MIT 2009.

Yang M., Blyth W., Bradley R., Bunn D., Clarke C., Wilson T., Evaluating the power investment options with uncertainty in climate policy, Energy Economics 30 (2008) 1933–1950.

Weber C., 2004. Uncertainty in the Electric Power Industry: Methods and Models for Decision Support. 
1

