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Summary

To realize a decarbonized society, there is a need for technical and economical evaluation to construct a
power supply system without CO, emission (zero-carbon electric power system) that takes into account the
wide range of power demand expected due to energy conservation, an increased rate of electrification, and
IT-related power demand. In this proposal, we evaluate a zero-carbon power system in 2050 with various
aspects using a power-supply configuration model that takes into account system stability based on
quantitative technology scenarios for low-carbon technologies established by the Low Carbon Society
Strategy Center (LCS). The purpose of this study is to show the necessary technical indicators to construct a
zero-carbon electric power system and its economics, and to show the direction of technological development.
We evaluate the economic efficiency, focusing particularly on power demand, inertial power supply
technologies, and renewable energy potential. The analysis covers a range from 800 to 3,000 TWh/year of
power demand, taking into account the expansion of photovoltaic power generation potential through
technological improvements, the introduction of offshore wind power generation including floating types,
and the large-scale enhancement of the transmission grid. The inertia ratio of regions supplied by
synchronized generators was set to 50%, 25%, and 10% as an index of system stability, and the economic
impact was evaluated. We evaluated the effects of introducing new pumped storage power generation using
amultipurpose dam and hot dry rock geothermal power generation (HDR) as technologies to improve system
stability.

As a result, it was shown that the construction of a zero-carbon power supply system is feasible from an
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economical aspect by developing technologies to reduce the costs of renewable energy power systems and
storage systems, enhance the transmission grid system, and to expand the potential of renewable energy. In
particular, the economic impact of the inertial power supply technology was significant, and the importance
of technology development for system stabilization was clarified. The effects of technological development
range from 1 to 10 trillion JPY per year of power cost reduction by reducing the cost of the renewable energy
power systems and expanding their potential, and from 1 to 20 trillion JPY per year by improving the
technologies that enhance system stability. Based on these outcomes, we propose to promote the development
of technologies that reduce the cost of renewable energy, the development of technology for expanding the
potential of renewable energy, the promotion of related industries, and the development of system
stabilization technologies including technologies to produce inertial force. We also propose a large-scale
power transmission plan based on a zero-carbon electric power system, and the establishment of a technical
and economic evaluation method for stabilizing a cross-regional transmission grid system.
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