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Fig.3 Clustering image (left normal cluster, right fuzzy cluster)
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Table 1 Eigenvector of principal component analysis
Jan Feb Mar Apr May Jun
55 1 00|56 2 TR0 | B8 1 200000 | 56 2 TRy |85 1 08000 | 56 2 RS |85 1 20000 | 5 2 SRR | B8 1 20000 | 5 2 SRR a0 |56 1 FE 1000|582 sy
0] —0.0239 0.0204 | —0.0218 0.0167 | —0.0214 0.0147 | —0.0195 0.0099 | —0.0182 0.0073 | —0.0170 0.0047
1] —0.0217 0.0161 | —0.0200 0.0130 | —0.0199 0.0116 | —0.0191 0.0091 | —0.0180 0.0070 | —0.0167 0.0042
2| —0.0216 0.0158 | —0.0198 0.0127 | —0.0197 0.0113 | —0.0191 0.0090 | —0.0179 0.0069 | —0.0162 0.0033
3] —0.0221 0.0169 | —0.0203 0.0137 | —0.0202 0.0123 | —0.0191 0.0090 | —0.0179 0.0068 | —0.0144 | —0.0004
41 —0.0233 0.0194 | —0.0214 0.0158 | —0.0211 0.0140 | —0.0163 0.0033 | —0.0152 0.0014 | —0.0145 | —0.0002
5] —0.0359 0.0412 | —0.0327 0.0350 | —0.0322 0.0328 | —0.0303 0.0290 | —0.0256 0.0205 | —0.0198 0.0089
6| —0.0531 0.0693 | —0.0483 0.0590 | —0.0464 0.0537 | —0.0280 0.0230 | —0.0210 0.0093 | —0.0236 0.0065
71 —0.0866 0.0385 | —0.0790 0.0232 | —0.0734 0.0097 | —0.0556 | —0.0374 | —0.0509 | —0.0495 | —0.0605 | —0.0395
8] —0.0899 0.0086 | —0.0782 | —0.0150 | —0.0729 | —0.0288 | —0.0504 | —0.0789 | —0.0533 | —0.0808 | —0.0663 | —0.0656
91 —0.0754 | —0.0223 | —0.0626 | —0.0488 | —0.0582 | —0.0592 | —0.0384 | —0.1049 | —0.0436 | —0.1000 | —0.0633 | —0.0765
F10] —0.0676 | —0.0322 | —0.0549 | —0.0586 | —0.0492 | —0.0735 | —0.0324 | —0.1130 | —0.0358 | —0.1105 | —0.0620 | —0.0862
11| —0.0653 | —0.0363 | —0.0547 | —0.0613 | —0.0402 | —0.0869 | —0.0277 | —0.1205 | —0.0337 | —0.1135 | —0.0572 | —0.0917
12| —0.0705 | —0.0312 | —0.0524 | —0.0638 | —0.0387 | —0.0905 | —0.0320 | —0.1150 | —0.0308 | —0.1179 | —0.0630 | —0.0836
pg13) —0.0763 | —0.0229 | —0.0583 | —0.0550 | —0.0468 | —0.0791 | —0.0409 | —0.1023 | —0.0395 | —0.1049 | —0.0649 | —0.0812
14| —0.0968 0.0021 | —0.0875 | —0.0211 | —0.0836 | —0.0372 | —0.0554 | —0.0811 | —0.0501 | —0.0928 | —0.0677 | —0.0788
15| —0.1002 0.0116 | —0.0922 | —0.0092 | —0.0897 | —0.0215 | —0.0845 | —0.0433 | —0.0625 | —0.0733 | —0.0750 | —0.0677
16| —0.1172 0.0496 | —0.1097 0.0306 | —0.1073 0.0186 | —0.0934 | —0.0195 | —0.0756 | —0.0475 | —0.0949 | —0.0403
17| —0.1184 0.0565 | —0.1132 0.0428 | —0.1120 0.0344 | —0.1061 0.0184 | —0.0963 | —0.0013 | —0.1003 | —0.0137
18| —0.0879 0.0997 | —0.0813 0.0857 | —0.0805 0.0815 | —0.0809 0.0858 | —0.0734 0.0704 | —0.0733 0.0654
19| —0.0779 0.1044 | —0.0711 0.0914 | —0.0701 0.0871 | —0.0724 0.0906 | —0.0664 0.0785 | —0.0670 0.0724
20 —0.0704 0.0966 | —0.0641 0.0844 | —0.0630 0.0802 | —0.0618 0.0771 | —0.0565 0.0665 | —0.0595 0.0712
21| —0.0610 0.0869 | —0.0553 0.0757 | —0.0541 0.0717 | —0.0562 0.0745 | —0.0512 0.0644 | —0.0523 0.0600
22| —0.0505 0.0691 | —0.0458 0.0598 | —0.0445 0.0557 | —0.0514 0.0683 | —0.0468 0.0591 | —0.0423 0.0467
23| —0.0297 0.0296 | —0.0272 0.0250 | —0.0263 0.0217 | —0.0227 0.0132 | —0.0207 0.0094 | —0.0191 0.0029
Jul Aug Sep Oct Nov Dec
55 1 RO |5 2 S B8 1 A RUA0 5 2 a0 |6 1 A0 |5 2 | B 1 R0 B 2 S| B8 1 R0 BB 2 0| B 1 R | BB 2 )
0] —0.0184 0.0066 | —0.0192 0.0085 | —0.0173 0.0067 | —0.0183 0.0070 | —0.0191 0.0094 | —0.0209 0.0147
1| —0.0182 0.0061 | —0.0190 0.0082 | —0.0171 0.0064 | —0.0182 0.0068 | —0.0186 0.0085 | —0.0193 0.0114
2] —0.0178 0.0054 | —0.0187 0.0077 | —0.0168 0.0059 | —0.0181 0.0067 | —0.0186 0.0084 | —0.0191 0.0112
3| —0.0156 0.0010 | —0.0162 0.0026 | —0.0146 0.0014 | —0.0181 0.0067 | —0.0185 0.0083 | —0.0195 0.0120
41 —0.0157 0.0012 | —0.0163 0.0027 | —0.0147 0.0016 | —0.0155 0.0012 | —0.0161 0.0033 | —0.0205 0.0139
5] —0.0231 0.0140 | —0.0265 0.0206 | —0.0246 0.0183 | —0.0280 0.0236 | —0.0290 0.0266 | —0.0310 0.0314
6| —0.0268 0.0136 | —0.0293 0.0181 | —0.0294 0.0185 | —0.0302 0.0237 | —0.0339 0.0316 | —0.0456 0.0531
71 —0.0596 | —0.0372 | —0.0589 | —0.0380 | —0.0641 | —0.0280 | —0.0632 | —0.0313 | —0.0682 | —0.0143 | —0.0789 0.0198
81 —0.0609 | —0.0698 | —0.0566 | —0.0751 | —0.0637 | —0.0632 | —0.0619 | —0.0678 | —0.0697 | —0.0438 | —0.0821 | —0.0137
91 —0.0530 | —0.0884 | —0.0479 | —0.0944 | —0.0539 | —0.0822 | —0.0520 | —0.0881 | —0.0576 | —0.0683 | —0.0667 | —0.0465
¥10] —0.0557 | —0.0938 | —0.0451 | —0.1059 | —0.0480 | —0.0980 | —0.0438 | —0.1015 | —0.0481 | —0.0826 | —0.0597 | —0.0566
11| —0.0505 | —0.1019 | —0.0407 | —0.1101 | —0.0470 | —0.1019 | —0.0433 | —0.1032 | —0.0464 | —0.0846 | —0.0561 | —0.0612
12| —0.0527 | —0.0957 | —0.0481 | —0.0981 | —0.0490 | —0.0988 | —0.0472 | —0.0972 | —0.0489 | —0.0819 | —0.0595 | —0.0569
pg13] —0.0555 | —0.0919 | —0.0531 | —0.0921 | —0.0586 | —0.0880 | —0.0537 | —0.0893 | —0.0584 | —0.0702 | —0.0682 | —0.0447
14| —0.0585 | —0.0916 | —0.0585 | —0.0858 | —0.0663 | —0.0787 | —0.0835 | —0.0540 | —0.0829 | —0.0402 | —0.0906 | —0.0173
15| —0.0678 | —0.0755 | —0.0676 | —0.0711 | —0.0917 | —0.0451 | —0.0892 | —0.0389 | —0.0881 | —0.0265 | —0.0951 | —0.0055
16| —0.0980 | —0.0376 | —0.0992 | —0.0282 | —0.0965 | —0.0293 | —0.0954 | —0.0208 | —0.0946 | —0.0084 | —0.1100 0.0284
17| —0.1068 | —0.0032 | —0.1093 0.0088 | —0.1035 0.0011 | —0.1041 0.0084 | —0.1027 0.0180 | —0.1104 0.0336
18| —0.0885 0.0936 | —0.0980 0.1147 | —0.0818 0.0860 | —0.0731 0.0679 | —0.0748 0.0751 | —0.0770 0.0760
19| —0.0834 0.1025 | —0.0928 0.1221 | —0.0749 0.0908 | —0.0641 0.0728 | —0.0666 0.0797 | —0.0665 0.0818
20 —0.0741 0.0982 | —0.0827 0.1160 | —0.0668 0.0878 | —0.0549 0.0624 | —0.0572 0.0686 | —0.0598 0.0756
21| —0.0621 0.0779 | —0.0683 0.0909 | —0.0572 0.0719 | —0.0495 0.0603 | —0.0518 0.0663 | —0.0515 0.0680
22| —0.0510 0.0625 | —0.0565 0.0740 | —0.0470 0.0578 | —0.0458 0.0564 | —0.0478 0.0618 | —0.0427 0.0535
23| —0.0206 0.0047 | —0.0214 0.0068 | —0.0193 0.0051 | —0.0205 0.0083 | —0.0219 0.0122 | —0.0257 0.0218
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Fig.7 Scatter plot of the fuzzy cluster analysis
Table 2 Statistical value of classification result of cluster analysis
RS L IN:f /M S S 5
1 EMGr | 2Ry | BTG | B2TWsr | WL | B2 | BTG | B2 T
7 IAY—1 —1,537 430 6,753 6,797 —8,969 —13,946 2,261,911 1,173,702 50548
BHIRIEE |7 A8 — 2 15412 —5,386 57,562 16,267 6,114 — 35,488 65,166,750 22,307,883 3841
80% 7IAY—3 133,058 53,589 227,835 111,939 78,563 17,497 1,517,425,852 | 667,888,030 46
Zofth 8,342 —2,373 81,416 26,837 1,315 —31.243 117,391,731 22,398,199 1481
7T A—1 —1.465 397 8,304 6,797 —8,969 —13,946 2,739,851 1,353,671 51070
BRI |7 7 AY —2 14,898 —4,989 70,461 26,837 4,597 — 35,488 80,887,907 24,939,566 4351
60% 7 IAY—3 127,753 50,383 227,835 111,939 76,112 15,623 1,628,005,994 | 698,080,595 51
o1t 7,888 —2,564 81,188 26,289 2,079 —13972 106,349,628 18,331,102 444
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Fig.9 Results of classification by degree of membership to cluster 1

Fig. 11 Results of classification by degree of membership to cluster 3
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Fig. 10 Results of classification by degree of membership to
cluster 2
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Abstract

Distributed power supply is expected to spread, and further promotion is expected by liberalization
of electric power. In that case, it is necessary to make effective use of surplus electricity in the area, so
it is important to evaluate the potential of electricity storage and electric power convergence.
Therefore, in this research, we calculate the electricity demand of households and business divisions
by time zone and the supplyable quantity of distributed generation by renewable energy. We
estimated electricity supply-demand balance based on meteorological observation value and
statistical value in the region mesh of 500 m grid on GIS (geographical information system). A
simulation assuming power interchange within multiple scenarios was carried out and cluster
analysis by the region mesh of 500 m grid by time was performed on the results.

Keywords : fuzzy cluster analysis, power interchange, renewable energy, geographic information
system, aggregator




