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The decarburization may take place depending on the chemical impurity composition in
helium gas used as the primary coolant in High-Temperature Gas-cooled Reactors
(HTGRs), and the alloy strengthened by carbides will experience a significant reduction in
strength upon the decarburization. The ability to remove impurities by a helium
purification system was designed according to the predicted generation rate of impurities
so as to make the coolant become the carburizing atmosphere. It has been confirmed that
the coolant becomes the carburizing atmosphere during the operation period of the High
Temperature engineering Test Reactor (HTTR). However, it is necessary to consider
changes of generation rates of impurities since lifetime of commercial reactor is longer than
the life of the HTTR.

To avoid the influence of the change of generation rate, the control of removal efficiency
of impurity in the helium purification system was considered in this study. To reform the
decarburizing into the carburizing atmosphere, it is effective to increase the Hz and CO
concentration in the coolant helium. By controlling the efficiency of the Copper Oxide Trap
(CuOT), it is possible to increase the Hz and CO concentrations. Therefore, an
experiment was carried out by injecting the gas mixture of H2 and CO into the existing
purification system of HTTR to investigate the dependencies of temperature and impurity
concentration on the removal efficiency of CuOT.

As a result, the applicability of removal efficiency control of CuOT was verified to

improve the decarburizing atmosphere for the actual HTGR system.
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