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Improvement of the Nuclear Self-sustainability
Design Method for the Th-U-Pu Fuel AMBIDEXTER Core
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Abstract

Objective of this study is aiming at optimal constitute of a self-sustainable core that
consists two types of different lattices formed with a circular-type molten fuel salt channel
centered at a hexagonal-type graphite block. It was assumed that, at equilibrium state, the
AMBIDEXTER operated with a Th-***U-?*°Pu fuel cycle strategy, but, it initially started
with the reference compositions of ‘LiF - "BeFs - “*ThFs - “"UFs - ™UFs of 69.94 -
1599 - 10.99 - 0.3596 - 2.638 mole %. In order to optimize for neutron leakage loss and to
secure the structural material integrity, the radial reflector thickness was determined to 80.0
cm. And, thus, the dimension of the cylindrical shape core was evaluated to 1659 cm radius
and 401.2 cm hight. The ke and C.R. of this 250MWs AMBIDEXTER reference core are
1.0002 and 1.001. The reactor would be steadily operable at 100 2 full power only with
supply of about 220.0 g/day of thorium and 64.0 g/day of natural uranium.
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