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PRELIMINARY DESIGN OF OPTIMAL ENERGY SYSTEM IN LOCAL AREA
CONSIDERING ECONOMIC AND RESOURCE CIRCULATION

Minami KIKUCHI, Takaaki FURUBAYASHI and Toshihiko NAKATA

The objective of this study is to preliminary design the sustainable energy system and to evaluate the
system from economic and environmental view. The objective area is Souma area in Fukushima
prefecture. After the serious earthquake was happened in 2011 it became clear the defect of the present
energy system in Japan which depends on the imported fossil fuel for almost of the energy demand. In
order to make the sustainable society, we have to leave off the present system and utilize the renewable
energy existing in local area. In this study, first, energy demand and resource potential are estimated using
GIS. The local resources are wind, solar and woody biomass. Second, two optimization model is
calculated using estimated data which objective function are minimizing the total cost and maximizing
the total amount of economic ripple effect. If the CO, emission is 0 the total cost is about 12 times as the
present one as the objective function is minimizing cost. In the same way the total cost is a 15 times as the
present one and the amount of economic effect is about 1.2 times as the amount of final demand as the
objective function is maximizing economic effect. The energy system without CO, emission takes much
cost. However the local economy could be revitalized if the local resource is utilized.
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