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A calculation model and a program code were developed for studying three-dimensional fields of the neutron field and heat generation in the reactor system with a modified near-axial region (see Fig. 1) [1], operating sub-critically with an extended neutron source.
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Fig. 1. Conceptual design of the hybrid reactor facility “fusion-fission”.
[bookmark: _GoBack]A long magnetic trap with thermonuclear plasma is operated as this extended neutron source. Our studies are conducted for a radially profiled reactor core consisting of local areas different from one another in the composition of nuclear fuel and containing elements to control and management its sub-criticality. The evolution of the sub criticality of the assembly and the nuclide composition of the fuel is studied at the pulse-periodic operating the hybrid system as well as the influence of these factors on the nuclear and technological safety of the reactor is analyzed. The results of the studies showed that to maintain keff(t) and Pth in the blanket of the reactor core system at the constant level the DD-neutron source should constantly supply the reactor core with neutrons, however the intensity of the DD-neutrons generation should grow gradually during the whole fuel-lifetime campaign. The generator of DD-neutrons which operates in the pulse-periodic mode should provide steady pulse duration equal to 0.1 ms for the “cold” reactor core. With respect to the suggested hybrid system it is required: 1. To choose composition and radial distribution of the starting loading with microencapsulated (Th,Pu)-fuel loading. 2. To provide the required conditions for start and generation of DD neutrons in the “cold” reactor core. 3. To choose the mode of the reactor core supply with additional neutrons from a thermonuclear source to achieve the conditions of Pth and keff=const in a long-time operational cycle.
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