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FIG. 2. DFR core tube system.
The sintering process limits the size and shape of workparts. The new laser sintering method will
eventually relieve of many restrictions. However, it is not yet usable for this purpose since the fraction
of voids is still too high. Today sintering extruders are capable of producing monolithic pipes with
smooth surfaces. The whole array is assembled with electron beam and/or laser welding in vacuum
[5][6]. Hence, the curre nt design of the DFR respects the state of art in industrial manufacturing
technology.
The coolant supply pipes have a large cross section in order to reduce the circulation speed for the
reduction of abrasion at the metal surfaces. Concentric to the fuel duct array is a separate volume filled
with lead which serves as a neutron reflector reducing the loss of neutrons and participates at the
reactivity regulation. The separation walls have small vents at the top and bottom in order to
corespondent with the lead loop. At the bottom the coolant is pumped into the core vessel. When it
moves up it takes the heat from the fuel duct by conduction and leaves the vessel on top towards the
heat exchanger, Fig. 1.
The fuel liquid of the reference plant is a mixture of actinide salts. The fuel liquid enters the core
vessel at the bottom. The high neutron flux in the core triggers nuclear fissions of some of the
actinides in the fuel. The fission energy heats the fuel liquid which transfers its heat to the coolant. The
nuclear fissions produce fast neutrons with a rate sufficiently high to sustain a nuclear chain reaction
inside the reactor core region. The fuel liquid leaves the reactor core through the outlet on top of the
vessel and moves towards the pyrochemical processing unit (PPU). While passing the core region
through the conduit array more and more actinides are fissioned and transmuted and the fuel changes
its chemical composition. It should be accentuated that the fuel volume of the reference plant is only a
few m³, which further simplifies its handling and processing
Now that the cooling function is relieved from the liquid fuel the period of use of the fuel can be
adjusted to nuclear purposes like maximum burnup, transuranium element incineration, isotope
production, fertile material conversion (aka breeding), specific deactivation of fission products, etc..
Before the lead reaches the core there is a special coolant duct segment shown in the bottom part of
Fig. 1. At the inner wall of this cylindrical segment coaxially alligned pipes are located with
connections to toroidal ducts at both ends. These pipes contain the separated short lived fission
products (roughly 1 m3) which are highly radioactive and heat generating. Those fission products pose
the main problem for reactors with solid fuel rods and cause core meltdown unless sufficiently cooled.
In the DFR like the MSFR this fission products are regularly separated from the fuel liquid so that it
contains only few quantities of fission products and its handling in case of an emergency is
unproblematic. However, the problem is then transfered to the storage of the fission products which
requires effective cooling in the first ten to fourteen days after shutdown. In the DFR this problem is
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