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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 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]. On the last Zvenigorod Conference in 2009 the main concept and conclusions about the potential of the GDT-based neutron source as driver in sub-critical reactors dedicated to transmute spent nuclear fuel from fission reactors were presented [3]. 

Presented new work continues the subject of development the GDT-based neutron source for hybrid fusion-fission reactors. The paper presents a numerical model of such neutron source for transmutation of the long-lives radioactive wastes in spent nuclear fuel. The calculations of the neutron source’s parameters have been made by Monte-Carlo methods with using of the Integrated Transport Code System (ITCS). ITCS was developed for GDT and GDT NS simulation and includes different modules for plasma, particles transport and neutron production modeling. The new physical phenomena (as a vortex confinement, ambipolar plugging, high β etc.) were included into account in these simulations. The experimental and theoretical grounds of these phenomena were made in the GDT-U experimental facility in the Budker Institute.
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