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Abstract

The importance of energy security is increasingly recognized, particularly in countries with limited domestic en-
ergy resources. This has created a need for diversified energy sources and for the evaluation of appropriate options in
terms of cost and safety. Although nuclear energy was once expected to become a major energy source of the future,
increasing costs associated with safety measures and social acceptance have made its future uncertain. In this context,
thorium molten salt reactors (Thorium-MSRs) have attracted renewed attention. Following experimental demonstrations
in the 1960s, large-scale development was not pursued for many years, but development has recently resumed in several
countries. Although the fissile material uranium-233 can be produced from thorium in a molten salt reactor, achieving
sufficient breeding performance remains technically challenging. An alternative approach is to use an accelerator-driven
external neutron source to convert thorium in molten salt into uranium-233. This concept is referred to as an Acceler-
ator Molten Salt Breeder (AMSB). An energy system combining MSRs, AMSBs, and chemical processing facilities is
sometimes collectively referred to as THORIMS-NES. Such systems may also be applicable to the treatment of nuclear
waste and excess plutonium. Although the accelerator technology for AMSBs is closely related to that developed for
accelerator-driven systems (ADS), a full-scale AMSB requires a large accelerator system. This study therefore examines
the possibility of a phased development approach to AMSB technology using smaller accelerator-based neutron sources.
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Figure 1: A bird’s-eye view of a typical MSR design.
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Figure 2: Overview of the concept of THORIMS-NES.
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7 P REETEEATE 202D, W % LGt
T5Zei2kh. AMSB OEFEMBIFICE VT, s
Foffi, BB, ©—2aHh, PHEFIES X OEMRA
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7275, BIRENE DR OB IO WT b EEl 2 3R
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