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Analysis for energy supply-demand structure and system performance of smart community

Tohoku University Naoya Nagano*, Takaaki Furubayashi, Toshihiko Nakata

In order to design a sustainable and decarbonized energy system, it’s necessary to analyze energy supply-
demand structure and the effect of renewable energy introduction. The aim of this research is to quantitatively
analyze changes in the energy supply-demand structure of the regional energy system by introducing renewable
energy and evaluate the performance of an energy system. The target regional energy system is the smart
community of Miyako city, Iwate Prefecture. They introduced solar power plants and distribute their electricity to
public facility. It turned out that total primary energy supply decreased from 65.2 TJ/year to 53.5 TJ/year through
drawing energy flows before and after the project started. In addition, the energy use efficiency improved from
31.4 % to 38.3 %. Total emission of CO; was reduced from 3,593 t-CO, to 2,526 t-CO,. Furthermore, we classified
the energy consumption of the elementary and junior high schools in Miyako city that consume the most electric
power. As a result, 54 % of the total energy consumption was for space heating use and approximately 77 % of
them were fossil fuels. And also, 32 % of the total energy consumption was for lighting use. In order to construct
a sustainable regional energy system, in addition to introducing renewable energy power, it is necessary to reduce

fossil fuels consumption for space heating and power consumption for lighting.
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Fig.1 Electricity balances in Miyako smart community
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Fig.2 Energy flow of Miyako smart community

Tablel. Evaluation of energy system before and after smart community project

Before After
TPES [TJ/year] 65.2 53.5
Energy loss [TJ/year] 44.7 33.0
Energy system efficiency [%] 314 38.3
CO; emission [t-COy/year] 3593 2526
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