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One important aspect of sustained growth is the long-term availability of energy resources and their environmental impact. Current scenarii typically predict a doubling of the primary energy need for 2050. Yet on the other hand an environmental policy is required that would ensure a major reduction in emissions of green-house gases in order to combat climate change. In order to be effective such a policy should rely on a thorough scientific life-cycle analysis of the total environmental impact. 

Concerning nuclear energy, it is often advocated as having an (almost) "zero"-contribution to global warming and being economically competitive. For Europe, e.g. the amount of CO2 avoided by the use of nuclear power has been estimated by the European Commission to correspond to about 900 million tones, i.e. roughly equivalent to the transport sector. Such (and other) facts underline that it seems rather unlikely to reach the 2020 EU CO2 reduction target of 20% without also an increase of the nuclear share in the mix of the energy-generating systems to be deployed in the future.


For the horizon of, say, 2040 for an industrial deployment, a large international effort is presently made on the "generation-4" nuclear reactors that would comply in an ideal way to the criteria of sustainability, safety, reliability and proliferation resistance. However, the use of nuclear energy is heavily debated in many European countries because of the long-term environmental burden of nuclear waste from the present-"generation-2" (and immediate future "generation-3") PWR reactors.

To counter the lack of progress in implementing the radioactive waste disposal in geological repositories, the concept of Partitioning and Transmutation (P&T) has been elaborated. It has the aim to extract and transmute a large part of the radiotoxic waste. Getting thus rid of its associated energy content and reducing the volume of the waste the capacity of a repository will by greatly increased and their required number strongly reduced. Reducing, e.g. for the minor actinides the radio-toxicity to a few hundred years could change the adverse public perception that the safety of repositories cannot be guaranteed for hundred of thousands of years. 

Transmutation requires the deployment of dedicated "burner"-reactors with a fast neutron spectrum.  Both critical and sub-critical reactors are potential candidates as dedicated transmutation systems. Critical reactors, however, loaded with fuel containing large amounts of minor actinides (Americium and Curium) pose problems caused by unfavourable reactivity coefficients and small delayed-neutron fractions. A sub-critical system using externally provided additional neutrons is very attractive since it allows maximum transmutation rate while operating in a safe manner. Coupling a proton accelerator, a spallation target and a sub-critical core, the name ADS, for Accelerator Driven System, is used for such a reactor.


The talk will give an overview on all these issues and report on R&D efforts that the author is involved with in the context of EURATOM projects, namely including the development of a dedicated proton-accelerator for ADS.

