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Abstract: The production of hydrogen in a large scale with clean, CO, free and efficient way is the fundamental of hydrogen economy.
However, current hydrogen production methods can not meet these demands. As a promising massive way, nuclear hydrogen production is
being extensively investigated across the world. The efficiencies of hydrogen production with nuclear energy as the primary energy supplier by
various processes, including high temperature steam electrolysis (HTSE) and iodine sulfur (IS) thermochemical process, are estimated and
compared with that of industrial methods, such as SMR and traditional electrolysis. Results show that the estimated hydrogen production
efficiencies of IS cycle and HTST are both above 50%, which is remarkably higher than the overall conversion efficiency from heat to
electricity and to hydrogen.
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/K AH/(kJ/mol) TAS/(kJ/mol) AG/(kJ/mol)
373 243 20 233 -1.15
423 243 23 220 -1.14
473 244 26 218 -1.13
523 244 29 215 -1.12
573 245 32 213 -1.10
623 245 34 211 -1.09
673 245 37 208 -1.08
723 246 49 206 -1.07
773 246 43 203 -1.05
823 247 46 201 -1.04
873 247 49 198 -1.03
923 247 51 196 -1.02
973 248 54 194 -1.00
1023 248 57 191 -0.99
1073 248 60 189 -0.98
1123 249 62 186 -0.97
1173 249 65 184 -0.95
1223 249 68 181 -0.94
1273 250 71 179 -0.93
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Abstract: China has proposed the guideline to boost the construction of nuclear power plant. Nuclear power capacity is expected to reach the
scale of 40 GWe in the year 2020. To meet the domestic energy demand, nuclear power will keep growing after 2020. Nuclear fuel cycle
system is essential for the development of Chinese nuclear power. In this paper, nuclear fuel cycle issues, including the amount of natural
uranium resource, separative work and nuclear fuel for PWR power plant, together with spent fuels, separated plutonium and radioactive waste
are studied. The influences of spent fuel reprocessing and separated plutonium recycling on the uranium resource demand and accumulated
radioactive waste are discussed.
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