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Optimum design for a smart energy system considering energy resources and
technology learning

Nakata, Toshihiko
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The regional energy systems have been designed in this study. First, the
energy consumption and supply on a prefectural scale are analyzed and visualize. The regional energy
demand distribution is compared with the potential of renewable energy. This study indicates that
development of local energy systems, especially local heat supply system, is important to introduce
local renewable energy, and introduction of renewable energy leads to more balanced regional energy

demand-supply distribution. Second, the frameworks that evaluate energy security and energy
resilience quantitatively to design a sustainable energy system are established. Further, a two-
factor learning curve is employed, and the impact of the learning effect on the dynamic diffusion of
major renewable technologies is quantified. Finally, the optimum regional energ% system for low
carbon and higher resilience is designed. The designed systems are suggested to the municipal
government as smart energy plan.
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