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ABSTRACT
The motivation for the present study is induction of a change in the attitude of fusion community
and first of all of the respective decision makers with regard to the fission power. The aim is to
convince them that admittance of any kinship of fusion to fission energy is not the greatest threat
for its deployment. The true problems of fusion power lie in the physical and technological
difficulties that are hindering the achievement of reliable operation and economical
competitiveness of fusion reactors. It seems that the strong objections against any symbiosis of
fusion with fission, which one could observe for over two decades, are based upon the ignorance
of the public unaware of the common nuclear roots of both processes. They manifest themselves,
among others, in the non-negligible activity to be induced in fusion devices, as a result of the
exposition of construction materials to very strong fluxes of fusion (14 MeV) neutrons. The latter
ones in addition, are the source of a very serious material damage in these materials. Meanwhile,
most of the real difficulties fusion power is still facing can be effectively relaxed while shifting
the heavy burden of sufficient production of energy to energy rich fission process.

Seeing all this, first are reminded some important problems of existing fission power that stem
from the unavoidable production of Minor Actinides, distinct by undesirable physical properties
(intense radioactivity, heat release, positive reactivity coefficients). Thus, in search for solutions
Fusion-Driven Incineration (FDI) subcritical systems (well remote from superprompt criticality)
are proposed. Next, the problems of nuclear fusion are addressed and the use of fission energy
contained in actinides of spent nuclear fuel is suggested. The main advantage of that option of
fusion power, /thanks to energy release from fissions/, is the prospect of a radical reduction of
necessary plasma energy gain Q to levels achievable in much smaller i.e. much more economic
devices. Yet, perhaps even more important advantages of the FDI system are: well homogeneous
heating distribution and - first of all - reduced load of the First Wall (FW) with 14 MeV neutrons
i.e. the main source of radiation damage. Simultaneously, the alpha yield from plasma to
materials directly exposed to (e.g. the FW) is reduced, whereas the neutron yield attenuation
reduces the gas production, DPA and the induced activity. Though instead of D-T neutrons the
fission ones appear, but are much softer (below gas production thresholds) and in a much lesser
number (ca.1/3). The performed calculations show that the plasma Q can be lessened to about 1
and the 14 MeV neutron yield even by a factor of ca. 30. Finally, it is emphasised that though the
radiotoxicity gathered in the FDI system alone is larger than that in a fusion system free of fission
waste, yet the whole radiotoxicity of the symbiotic nuclear energy system, i.e. consisted of a
Fusion Driven incinerator of transuranics (Pu, Np and Am) received from associated Light Water
Reactors is to be lower.
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In conclusion, the picture of hybrid option of fusion presented herewith as a means to solve the
problems of both fission and fusion based nuclear energy should facilitate the development and
then launching of the fusion power.
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