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In this publication a conceptual design of an innovative high temperature reactor based on the
fluidization principle (FLUBER) is proposed. The reactor should satisfy the following
requirements: (a) modular and low power, (b) large shutdown margin, (c) able to produce power
when the bed of particles expands and stop as soon as the coolant flow is lost, (d) stable from the
reactivity point of view, (e) resistant to inherent fluctuations in the fluidization regime, and (f)
able to remove post-shutdown decay heat by passive means without compromising the safety
margin.
The research has been conducted in three parts. The first part is concerned with the static
behavior of the reactor. The behavior of the reactor at low and high void fraction and with a
nonuniform distribution of fuel particles is investigated. The subject of the second part is related
to the behavior of the reactor as well as its stability under dynamic conditions. The study is
performed by using a zero- and multi-dimensional dynamics model. The third part of this
research deals with the decay heat removal in absence of a forced cooling system. Several
different cases have been considered and the results of the calculations indicate that to a certain
extent it is possible to remove the decay heat of the fluidized bed reactor by passive means.
In conclusion, by tailoring the design of the fuel particles and the geometry of the reactor the
proposed system can satisfy all of the predetermined requirements. By using specialized
computational tools the dynamic behavior of the reactor can be well understood.
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