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17 15
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

  

  agr min fod wod oil mec man con inf com trs tel off ser oth   

1 agr 7,067 9 4,137 873 1 0 544 260 0 14 0 0 2 1,567 0 14,474 50,764 

2 min 2 6 0 118 27 5 974 2,062 162,989 0 0 0 0 21 6 166,210 4,735 

3 fod 5,586 0 3,053 21 0 0 286 0 0 12 0 0 8 6,571 49 15,586 19,963 

4 wod 642 20 386 6,900 0 577 3,071 6,595 2,624 836 142 53 177 1,626 253 23,902 26,676 

5 oil 867 39 170 212 119 429 1,262 2,421 54,919 264 10,917 15 585 1,657 320 74,196 485 

6 mec 217 16 0 46 0 38,173 609 2,621 98 117 271 20 969 10,544 37 53,738 133,335 

7 man 3,190 286 1,737 2,820 38 17,077 37,925 35,396 14,177 3,009 500 197 2,107 18,883 1,344 138,686 116,802 
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12 tel 116 99 72 178 3 1,472 1,439 2,235 28,575 5,467 545 889 2,563 8,120 358 52,131 9,979 

13 off 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,924 1,924 62,359 

14 ser 761 426 772 728 26 17,863 9,794 11,251 195,047 10,336 13,476 1,452 3,977 19,066 1,991 286,966 264,562 

15 oth 523 78 106 252 5 518 451 3,293 6,391 756 221 67 16 1,871 0 14,548 12,564 
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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 CO2 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 CO2 emission takes much 
cost. However the local economy could be revitalized if the local resource is utilized. 
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