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Abstract  [Background] Thorium-uranium sustainability of molten salt reactor usually relies heavily on online
reprocessing technology, which is still immature at the present. [Purpose] The study aims to use reactor-grade
plutonium online to achieve **U self-sustaining and burn reactor-grade plutonium based on the FLiBe carrier salt and
Th/**U starter reactor. [Methods] Based on Scale6.1, the program of molten salt reactor feeding and reprocessing
sequence (MSR-RRS) was developed. The database ENDF /B-VII Library of group 238 was adopted for simulation.
Single cell models were used to analyze the performance of **U self-sustaining and plutonium utilization at different
molten salt volume fraction (VF) and neutron loss ratio. [Results & Conclusions] It is found that **U self-sustaining
could be achieved in a large range from 10%VF to 85%VF, and **U have the best breeding ability at about 43%VF,
of which the utilization of plutonium is worst. When the VF becomes smaller or larger, the utilization of plutonium

always becomes smaller. It is more beneficial to burn plutonium in the low VF region. When VF is 10%~15%, the
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burning ratio of plutonium is the highest, corresponding to 75%. In addition, the neutron loss ratio is positively

proportional to the burnup of plutonium, and has little influence on the self-sustaining performance of ***U.

Key words Thorium molten salt reactor, Thorium-uranium sustainability, Reactor-grade plutonium, Fuel utilization
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