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salts as well as liquid lead at very high temperatures well above 1000 °C [1][2][3][4]. In comparison to
the conditions in thermal neutron reactors, the choice of isotopes for the structural materials opens
widely because of the low neutron capture cross sections for fast neutrons. Appropriate materials have
been developed decades ago and though they contain rarer and more expensive chemical elements,
their impact on the total costs of the plant is low.
The liquid fuel may be but is not limited to actinide salts. An alternative could be a solder like melt of
a metal alloy made up of actinides and if necessary metals with low melting points in order to reduce
the solidus temperature of the alloy and gain a pumpable fluid. The advantage would be an even
higher power density of the reactor core due to the better heat transportation capability and a possible
higher operating temperature because of the lower corrosive potential of the metal alloy. In such a
manner the basic design allows for a high bandwidth of variations which can be trimmed to the
specific purpose.
In the result, a compact reactor core arose with a very high power density, an operating temperature of
about 1000 °C, passive safety features of MSFR's, and a hard neutron spectrum. The abundant neutron
excess can be used for multiple transmutation purposes, like nuclear waste incineration, and breeding
for both cycles, 238U and 232Th. All therefrom is essential for a nuclear power plant with a jutting
economic competitiveness.

2.

System Overview

In the following the components of an DFR power plant are described where given quantitative
parameters refer to a reference plant with a power output of 3 GWth and electric output of 1.5 GWe.
Fig. 1, right picture, depicts the reactor core and part of the coolant tubes. The conduits for the fuel
liquid inside the core are exaggerated for illustration, there are actually ~10000 vertical rods. The
parallel arrangement of the vertical rods guarantees a quick drainage of the fuel liquid within minutes.
An equal flow velocity through all vertical rods is desirable. This is achieved by an horizontal array of
fuel distribution conduits with varying cross sections providing equal pressure differences at the
vertical junctions. A sparse sketch is depicted in Fig. 2 (left) with the inlet being at the lower left,
details with all vertical rods are shown in the right picture. The core array of the 3 GWth power plant
based on salt fuel would have the dimensions of 3.6 m edge length. The cubic form of the core is
chosen for the reason of easier fabrication of the fuel ducts. The fuel ducts are made of refractory
metal alloys. Refractory metals are processed with the methods of the powder metallurgy particularly
because of their high melting temperatures and durability.

FIG. 1. DFR front view (left) and close-up of the DFR core region (right) with part of the coolant
cycle and the short lived fission products storage inside the coolant conduit ahead of the core.
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