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          INTRODUCTION

          There are 439 nuclear reactors in operation in the World and their total capacity are 372.002 MW. In 2006, they produced 2658 billion kWh and this was 16 % of  the total electricity generation.
          WHY NUCLEAR 

          There are three main reasons why nuclear is coming back. These are: Security of Supply, pressure from Kyoto Protocol and Stability and Economics of Nuclear Energy.
          Security of Supply: Those countries which do not have sufficient resources import oil, coal and gas. Oil and gas are coming from unstable areas of the world and their prices are increasing very rapidly. Apart from increasing demand for electricity, there is the problem of replacing the aging plants. There is also concern about the dependency on very few countries.

          Environment: The anxiety on climate change is increasing. The pressure coming from Kyoto Protocol to reduce CO2 emissions is more pressing. The additional energy coming from renewables, energy efficiency  is not sufficient. The problems related with CO2 capture and storage is not fully solved. Therefore for many countries nuclear seems to be the only option.
          Economics of Nuclear Energy: However without considering the above two factors, nuclear energy is competitive in liberal electricity markets. This article will try to validate this claim.   
          SITUATION OF EXISTING PLANTS
          The economics of nuclear plants improved  due several factors:  

          1.  Liberal Electricity Market: As the World is moving towards liberalization, power plants should stay on line if its marginal costs are competitive with other alternatives. 

          2. Improvement of Plant Performance: With high fixed costs, if the output increases the unit electricity costs fall substantially. It is therefore vital for nuclear operators to achieve high availability and capacity factors.
          Capacity factors around the world have increased around ten percent since 1990 from 70% to 80%. For example in USA, the increase is from 66% to 90%. Levels above 90% was achieved by many plants in Europe and Asia.

          3. Operating Costs: Nuclear fuel costs have fallen due to lower uranium and enrichment prices. In addition, new fuel designs allow higher burnups. O&M costs have now stabilised at levels competitive with other base load generation.
          Nuclear fuel costs in USA have fallen sharply from 1.28 cent/kWh in mid 1980’s to 0.44 cent/kWh today. Uranium prices increased in the last two years, but impact on electricity price is minor since the fuel cost has about 5% share in the cost of electricity.   

          4. Capacity up-rates: Increasing the power output of the nuclear reactors is highly economic source of additional generating capacity. The refurbishment of the turbo-generator, reactor and digital instrumentation and control technologies can increase the plant output upto 15-20%. There are many examples of this throughout the world, but it is particular focus in Sweden, USA and East European Countries. 
          5. Licence Extensions: In the countries where plant licences are limited in time, the owners are seeking and obtaining extensions from their regulatory authorities.This process is most viable in USA where more than 30 units have already been granted 20 year extension and many others are in the process of doing so. Extending the lifetime of plants may allow the Utilities to reduce their annual depreciation charge thereby spreading decommissioning charges over an extended lifetime and further increasing the profitability. 
          NEW BUILD PLANTS
          The increased economic competitiveness of 21st century nuclear power arises from cost reductions in construction, financing, plant operations and low costs for waste management and decommissioning.
          1. Capital costs: Construction costs per kW for nuclear plants have fallen considerably due to standardised design, shorter construction times and more efficient generating technologies. Estimates have been produced by vendors and partners and scrutinized by outside reviewers, for designs such as the Westinghouse AP1000, the GE-Hitachi ESBWR and the AECL ACR-1000, the overnight capital costs of building twin units on one site are in the range $1000-1500 including all costs.
          2. Financing costs: This is a critical component of nuclear economics and is expected to fall as new approaches are developed and tested to increase certainty and lower investor risk. Meanwhile in many countries, licence procedures are streamlined – a development facilitated by  the nuclear industry’s worldwide safety performance. Streamlined licencing will retain rigorous  standards but reduce regulatory cost and uncertainty by establishing predictable technical parameters and timescales, from design certification through to construction and operating licences.

          3. Interest Charges and Construction Period: The construction time of a nuclear power plant is usually taken as the duration between the pouring of the first concrete and the grid connection. Construction interest costs can be an important element of total capital costs but this depends on the rate of interest and the construction period. University of Chicago (2004) study shows that the interest payments can be as much as 30% of the overall expenditures for a five year construction period. This increases to 40% for a seven year construction period. The industry, however, believes that the construction period can be as low as four years. 
          4. Operating costs: These costs have fallen in last twenty years as capacity factors have increased. In the USA, operating cost per kWh shrank by 44% between 1990 and 2003.
          5. Waste and decommissioning costs: These are included in the operational costs of nuclear plants and represent a tiny  fraction of the lifetime costs of a reactor’s operation. These will become even less so as fuel efficiency continues to increase.           

          CONCLUSİON

          The attractiveness of nuclear Energy from the standpoint of economic performance can be demonstrated today, against the economics of alternative generating technologies. Over the years, more output is being achieved with each reactor through improved availability and capacity up-rates. Safe reactor operation is set to continue for many years in the future, backed up by all necessary investments in refurbishment. These improvements are now routine and integrated into the new plant design.
          New nuclear plants are robust, secure long term investments as part of a portfolio of environmentally sound technologies that make the World less dependent on damaging carbon emissions.  It was already demonstrated that new plants can be built on time and on budget, so that nuclear plants can deliver electricity at predictable low and stable costs. 
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