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The Role of Nuclear Power in the Reduction of Environmental Pollutants
and Climate Changes Compared to other Power Plants in Iran

N. Ayoobian*, R. Mousarezaei
Department of Nuclear Engineering, Faculty of Advanced Sciences and Technologies, University of Isfahan, P.O.Box: 81746-73441, Isfahan- Iran

Abstract: Up to now, many studies have been conducted to investigate the role of nuclear energy in
reducing environmental costs and climate changes considering the different economic models and energy
scenarios in different countries. However, to best of our knowledge, there is no report on this subject in Iran.
This study presents a model based on dynamic programming which compares the environmental costs of
nuclear power plants with other power plants such as fossil, renewable, gas, steam and combined cycle plants.
This model evaluates the impact of external costs in the future planning of electrical energy and by
considering baseline and nuclear scenarios, impact studies of external costs are performed. In order to verify
the proposed model, the results were compared with the available data and MESSAGE results, and the
accuracy of this model was proved. According to this research, nuclear power is an effective strategy for
reducing environmental pollution in the future.

Keywords: Nuclear Power, Environmental Impact, External Costs
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1. Model for Energy Supply Strategy Alternatives and
their General Environmental Impact (MESSAGE)
. MARKet ALlocation model (MARKAL)
. Energy Flow Optimization Model (EFOM)
. The Integrated MARKAL-EFOM System (TIMES)
. Wien Automatic System Planning Package (WASP)
. Renewable energy technologies (RETScreen)
. Long-Range Energy Alternatives Planning System (LEAP)
. Energy and Power Evaluation Program (ENPEP)
. Global Responses to Anthropogenic Changes in the
Environment (GRACE)
10. Inflation rate
11. Interest rate
12. Fixed Charge Rate
13. Total Plant Cost
14. Capacity Factor
15. Fixed Operation and Maintenance Cost
16. Variable Operation and Maintenance Cost
17. Fuel Cost
18. External Cost
19. Heat Rate
20. Particulate Matter (PM)
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