Notes on Session 4

Economics and Demand for Non-Electric Applications

This session featured nine papers from six Member States and the IAEA. The principal focus of most of the authors centered on the economic and financial aspects of sea water desalination. The paramount tool utilized in these economic analyses was the IAEA's Desalination Economic Evaluation Program  (DEEP) software code which provides an economic basis for comparing different fossil and nuclear energy sources coupled to various desalination systems. This code and pertinent information from the corresponding Coordinated Research Programme on "Economic Research on, and Assessment of, Selected Nuclear Desalination Projects and Case Studies" was the subject of a presentation by the IAEA (Paper 62). 

Specific site related studies were presented by the Member States for citing desalination plants in Tunisia, Brazil, Indonesia and for various regions throughout the Mediterranean and Arabian Gulf. Many of these featured co-generation applications of electricity production and seawater desalination. For Tunisia (Paper 45), combinations of nuclear and fossil (at 70 to 120 $/bbl fuel cost) energy sources were considered coupled with RO and MED/RO hybrid desalination systems for an output of up to 192,000 m3/day. Results from this study indicated the nuclear co-generation/desalination plants exhibited costs lower than fossil fired systems with the GT-MHR/RO plant being the lowest cost system. 

Economic results for a co-generation plant located in Northern Brazil (Paper 1) indicated that the nuclear plant, with its high capital cost, was less competitive than a natural gas fueled plant, However, with a long term trends of lower capital and operating costs for nuclear coupled with the trend of rising natural gas cost, the nuclear co-generation plant becomes attractive.  

A representative of Indonesia's BATAN (Paper 25) supplied the results to an economic and financial study for placement of a co-generation plant utilizing the South Korea's SMART modular reactor coupled to a MED desalination system on Madure Island. Again the IAEA's DEEP software was utilized as the economic software to investigate this plant with an output of 40,000 m3/day. The resulting calculations showed the SMART/MED plant to be both feasible and beneficial. 

The economics associated with desalination utilizing a myriad of co-generation energy sources and desalination methods was addressed in this paper (Paper 14) authored by technical experts from France and Germany. Of special consideration was the effective credit or penalty associated with green house gas emissions from the burning of fossil fuels. Sensitivity studies utilizing different values for fossil fuel prices, interest, discount rates, etc. were considered for these different systems in order to provide techno-economic options for decision makers in considering the appropriate plant type for specific sites.

 A comparative economic analysis for the citing of desalination plants in three distinct world regions was provided by the Nuclear Power Institute of China (Paper 4). This study also used the IAEA DEEP software for comparing a myriad of nuclear and fossil energy sources, including the seawater desalination pool shell type reactor (SDPSR). The results showed the SDPSR to be competitive with other nuclear technology and fossil fueled plants for water production in Region 1 (Southern Europe) and Region 2 (SE Asia and N. Africa). The SDPSR was found competitive with fossil plants and in water production in Region 1.

Authors from Japan, France and the USA (Paper 39) addressed the Power Credit (PC) economic modeling approach for evaluation of joint product production utilizing nuclear energy. This approach, utilized within both Generation IV and in the IAEA's DEEP process for economics of nuclear desalination, was described in detail with focus on the calculation of levelized unit costs for non-electricity products and jointly produced outputs such as electricity with fresh water, hydrogen, heat or actinide destructive services.

Economic and environmental aspects of applying China's PSNR200 nuclear heating reactor to provide 1.5MPa steam as an energy source for industrial applications in the Shanghai area were explored (Paper 3). When compared to a coal fired plant to produce the same quantity of energy, an annual reduction in CO2 emission of 675,000 tons was accomplished. Factoring this environmental benefit into the economic analysis (with the recent trade price of 25US$/ton of CO2 between England and China) results in total annual revenue of 406.27 million RMB (8 RMB = 1 US$) for an internal rate of return of 22.58%.

The industrial activities of Japan relative to non-electric applications of nuclear power, specifically the HTGR, were considered in paper 56. Recent areas of focus in Japan include the following: Development of fuel cell vehicles to utilize hydrogen production via nuclear energy; Use of steam and/or hydrogen and electricity via nuclear power to replace aging fossil fired chemical complexes to limit carbon based gas emissions, and the proposed establishment of "Hydrogen Towns" in selected areas of Japan which are aimed at utilization of hydrogen as the energy of the future.

