‘t) CLab

Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

' ).\
@ E E Energie & Environement
SR i & Energy & Environment
Slow Nuclear Burning Phenomenon
& Traveling Wave Reactor

SeminCry

Sergii Fomin
Akhiezer Institute for Theoretical Physics

National Science Center “Kharkov Institute of Physics &
Technology”, Kharkov, Ukraine

Vendredi 08 avril 2022
Salle de réunion Batiment 108

The physical concept of a safe breeder reactor operating in a self-sustaining nuclear
burning wave mode was proposed by Lev Feoktistov [1] in 1988, and was further
developed in the work of Edward Teller [2], Hiroshi Sekimoto [3] and others. In 2006, with
the financial support of Bill Gates, a private company, TerraPower [4], was created to put
this concept into practice.

The special attractiveness of such a reactor concept is associated with the absence of the
need for on-line control of reactivity, as well as the absence of a reactivity margin in it.
The critical state in such a reactor is maintained automatically, which is due to a special
mechanism of negative reactivity feedback and ensures its so-called "intrinsic safety". A

reactor campaign can last for decades without refueling and reprocessing of fuel, which
can be natural or even depleted uranium and thorium, as well as spent fuel from other

reactors. The possibility of afterburning long-lived radionuclides (MA) in it is assumed.

The proposed report briefly discusses the physical essence of the phenomenon of slow
nuclear combustion in the form of a traveling wave, as well as the problems that stand in
the way of its practical implementation. The results of studies of this problem obtained in

recent years at the NSC KIPT (Kharkov, Ukraine) [5,6] are presented.
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