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Abstract

Hydrogen production system by Methane Steam Reforming (MSR) using High Temperature Gas Cooled Reac-
tor (HTGR) is the most promising technology for nuclear hydrogen production in the near future. The tritium
permeation behavior produced by the reactor is extremely important when analyzing the system safety. It is
currently possible to connect a nuclear reactor to a hydrogen production system by direct coupling or indirect
coupling through an intermediate heat exchanger (IHX). In this study, parameters such as partial pressure,
temperature and different alloys were analyzed in steady state and unsteady state. Then a calculational model
for the permeation of tritium occurring at the IHX is established. The results show that the permeation rate of
tritium can increase nearly two times as the temperature increases from 750 to 950°C in the steady state. The
nuclear hydrogen production system is indirectly coupled through an intermediate heat exchanger, which re-
sults in an approximately 90% decrease in the partial pressure of tritium in the second circuit compared to the
first circuit. These works will contribute to the design of an efficient and safe nuclear hydrogen production
system by MSR using HTGR.
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