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The Role of Nuclear Energy in Energy Best Mix for Carbon Neutrality
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Abstract
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Nuclear power generation with improved safety and reliability is a promising technological option for the
achievement of a carbon-neutral society. In addition to the decarbonization of electric power systems, it is
expected to contribute to the decarbonization of non-electric power fields such as carbon recycling. In this
presentation, the author will give an overview of the energy situation surrounding nuclear energy and consider
the role of nuclear power in achieving carbon neutrality in 2050 through numerical simulations of energy models.
The study is implemented towards 2050 with an optimal technology selection model considering more than 300
forecasted future technologies and the detailed temporal representation in the electric power sector for modelling
variable renewable energy (VRE). The computational result of the modelling analysis reveals that new expansion
and replacement of nuclear power generation could be an economically optimal option for the achievement of

carbon neutrality toward 2050 in Japan.
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Fig.1 Energy System Model
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Fig.2 Carbon emission constraint
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Fig.3 Electricity Mix (power generation)
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Fig.4 Electricity demand in nuclear expansion scenario
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Fig.5 Total Cumulative Power System Cost up to 2050
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Fig.6 Power Supply & Demand Balance in April 2050 (Kanto region, hourly)
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Fig.7 Nuclear power generation capacity to 2100[3]

Breakdown of contributions to global net CO2 emissions in four illustrative model pathways
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Fig.8 Outlook of world nuclear power generation[4]
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