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In the geological disposal of high-level radioactive waste, the amount and properties of waste buried deep
underground depends on various process conditions, starting with nuclear fuel. To reduce the environmental
load of geological disposal, we evaluated the effects on vitrified waste heat generation of fuel burn-up, spent
fuel cooling period, separation of heat-generating nuclides, and waste loading of vitrified waste, which are
closely related to the design of the repository. The timing of the appearance of the maximum temperature
of the buffer material in the repository depends on the heat-generating nuclides, including short-lived nu-
clides Cs and Sr and their daughter nuclides and long-lived minor actinides contained in vitrified waste. The
generation and accumulation of these nuclides is related to the fuel burn-up and the cooling period of the
spent fuel. We examined the effect of the minor actinide separation ratio, which is related to the spent fuel
cooling period, on the waste-occupied area in repository to reduce the amount of vitrified waste with high
loading, assuming that molybdenum and platinum group metals were separated. Based on these results, the
idea of cross-sectoral and integrated research on spent fuel, nuclide separation, vitrified waste, and geological
disposal was examined to present technical options that contribute to load reduction in geological disposal.
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