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The topic transmutation of long-lived radioactive nuclear waste, including plutonium, minor actinides and fission products, represents a highly important problem of fission reactor technology and is presently studied worldwide in large-scale. Sub-critical systems seem to be a promising option for efficiently burning plutonium and minor actinides provided a sufficiently high-intense neutron source is available. For that purpose, the so-called accelerator driven neutron source (ADS) using the spallation reaction for the neutron production is presently considered as the favored option.

Recently, the idea of coupling a sub-critical fission reactor and a DT-plasma device generating 14 MeV neutrons for the incineration and transmutation of long-lived isotopes has attracted increasing interest. Such DT-plasma surrounded by fission blanket provides some advantages as compared to accelerator-driven systems, like spallation source. Firstly, one has to notice, that from a physics point of view, presence of 14 MeV neutrons in the generated spectrum provides additional flexibility with regard to the generation of additional neutrons via (n,2n), and (n,3n) reactions, as well as from 238U fission, which is a threshold reaction. Moreover, the 14 MeV neutrons provide also greater incineration/transmutation capabilities of the system, since this permits even lower keff-regimes. Finally, the larger dimension of the neutron source (i.e., of the plasma) in a fusion-fission system opens new design possibilities for the sub-critical fission blanket, ultimately leading to more efficient incineration/transmutation machines.

For a number of years the Budker Institute of Nuclear Physics in collaboration with the Russian and foreign organizations develop the project of 14 MeV neutron source, which can be used for fusion material studies and for other application [1]. The projected neutron source of plasma type is based on the plasma Gas Dynamic Trap, which is a special magnetic mirror system for plasma confinement [2].

Presented work aims at exposing the potential of the GDT-based neutron source as driver in sub-critical reactors dedicated to transmute spent nuclear fuel from fission reactors. The numerical study compares the use of the GDT-based neutron source with that of the spallation neutron source as drivers in such a sub-critical system. Conclusions are drawn concerning a further optimization of the GDT-based neutron source for this purpose.
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