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Abstract — Aiming at one of decisive alternatives for long term aspect of nuclear power concerns,
an integral and closed nuclear system, AMBIDEXTER concept is proposed. The AMBIDEXTER
complex essentially comprises two mutually independent loops of the radiation/material transport
and the heat/energy conversion, centered at the integrated reactor assembly, which enables one to
utilize maximum benefits of nuclear energy under minimum risks of nuclear radiation. And, from its
waste stream of the radiation/material transport loop, precious radioiostopes and radiation sources
can be selectively produced. The reactor system resides in a thin and large Hastelloy reactor vessel
whose internal is divided into the core, chimney, heat exchangers, downcommer and inlet plenum
compartments with neither pipe connections nor active valves in between. As the reactor operates at
very low level of fission products inventory throughout its lifetime and there is no primary heat
transport piping outside the reactor vessel, significant release of radioactive material due to any
equipment failure should be incredible. The nuclear and thermalhydraulic properties of the molten
Th/”U fluoride salt extend the capability of the self-sustaining AMBIDEXTER fuel cycle to
enhance resource security and safeguard transparency. Whilst maintaining break-even conversion
ratio, flexible fuel cycle management with introducing denaturants should help to upgrade its
proliferation-resistance characteristics. Originated from early MSR programs at ORNL, U. S. A, the
core technologies associated with designing and developing the AMBIDEXTER concept are mostly
available in commercialized form. Demonstration of integral aspects of the concept, therefore,
should be the prime research area in the 250 MW, prototype design study underway.
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