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Rapid Cooling Performance Evaluation of a ZrCo bed

for a Hydrogen Isotope Storage
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Abstract >> The nuclear fuel cycle plant is composed of various subsystems such as a fuel storage and delivery
system (SDS), a tokamak exhaust processing system, a hydrogen isotope separation system, and a tritium plant
analytical system. Korea is sharing in the construction of the International Thermonuclear Experimental Reactor
(ITER) fuel cycle plant with the EU, Japan ,and the US, and is responsible for the development and supply of
the SDS. Hydrogen isotopes are the main fuel for nuclear fusion reactors. Metal hydrides offer a safe and convenient
method for hydrogen isotope storage. The storage of hydrogen isotopes is carried out by absorption and desorption
in a metal hydride bed. These reactions require heat removal and supply respectively. Accordingly, the rapid storage
and delivery of hydrogen isotopes are enabled by a rapid cooling and heating of the metal hydride bed. In this
study, we designed and manufactured a vertical-type hydrogen isotope storage bed, which is used to enhance the
cooling performance. We present the experimental details of the cooling performances of the bed using various
cooling parameters. We also present the modeling results to estimate the heat transport phenomena. We compared
the cooling performance of the bed by testing different cooling modes, such as an isolation mode, a natural
convection mode, and an outer jacket helium circulation mode. We found that helium circulation mode is the most
effective which was confirmed in our model calculations. Thus we can expect a more efficient bed design by
employing a forced helium circulation method for new beds.
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Table 1 Rapid cooling condition
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