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There is a growing concern, in the Arab countries, about increasing demand for water while the natural
supply is limited. The situation is exacerbated by a rapidly increasing population and a lower rainfall.
Desalination technologies can be used to supplement potable water from brackish and sea water, the latter
being plentiful in the region. The sea water desalination is an extremely interesting option for Tunisia
considering its proximity to the Mediterranean, the growth of this industry and the deceasing costs of the
water produced by desalination. It's however important to investigate the usefulness and best adapted
technology for the specific case of our country. A study was carried out in this direction which aims to
provide a choice of technical and economical options relating to the possible deployment of an integrated
system of nuclear desalination, producing at the same time electricity and desalted water, by 2020.

This project aims to present a first economic evaluation of the integrated systems of desalination under the
specific conditions of Tunisia. Its main objective is to elaborate and study the optimal scenarios for
electricity and water production in order to satisfy, by 2020, water needs for the population of Sfax-Gabes
region in the south of and to reinforce the country electrical resources.

The whole of the study is divided into four tasks, the pre-dimensioning of the nuclear reactors and
desalination processes, the coupling of nuclear reactors to selected desalination processes, the safety
impact that coupled systems may have on the nuclear power plant and the economic evaluation of the
integrated systems of nuclear desalination.

The nuclear option was found to be very competitive and even becomes more economical for a 15%
increase in current gas prices. In this case three nuclear options are economically very interesting: two
modules of Gas-Turbine Modular Helium Reactor (GT-MHR), producing each 280 MWe, three modules of
PBMR reactor producing each 178 MWe and, if the Tunisian grid would be connected with Europe, a unit
of PWR900 reactor.

As for the nuclear desalination cost, detailed analysis of calculated results showed that the nuclear option
is effectively the most interesting.
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