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Proposal of Electricity Demand Forecasting Method for Customer
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Abstract: Recently, an electricity shortage is especially serious in Japan. Thus, we need an electricity de-
mand forecasting method for customer to save energy. This is because we can control some equipment in
buildings more effectively by getting an electricity demand for tomorrow. However, an electricity demand of
buildings changes complexly by the weather or temperature. In this paper, we suggest an electricity demand
forecasting method robust for the complex change by the combination of multiple forecasting methods, which
have different advantages.
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Fig. 1 Electricity demand forecast with existing method.
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Table 2 Forecasting error of existing method.
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Fig. 2 Electricity demand from 8am to 5pm (2010/7/22-29).
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Table 3 Electricity demand from 8am to 5pm (2010/7/22-29).

1537 8 FHF (O M |10 MF{11 |12 ME(13 IF|14 FE{15 116 FE17 K
7/29(kWh) | 176 | 316 | 399 | 421 | 414 [ 294 | 392 | 422 | 422 | 427

7/22(kWh) | 222 | 452 | 544 | 554 | 546 | 377 | 510 | 537 | 527 | 519
7/23(kWh) | 244 | 450 | 576 | 592 | 569 | 386 | 528 | 535 | 527 | 473
7/26(kWh) | 234 | 447 | 543 | 557 [ 539 | 378 | 554 | 550 | 550 | 546
7/27(kWh) | 243 | 431|516 | 525 [ 512|355 | 518 | 536 | 540 | 526
7/28(kWh) | 228 | 421 | 515 | 531 | 521 | 347 | 486 | 495 | 507 | 481
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Fig. 3 Algorithm of proposal method.
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=5 THIFBRIOT =7 514856 55
Table 5 Feature obtained before electricity demand forecast.
%] R iy R & R
1 7B ORTH L DOFRAER 11 FemE KR O % 5 B O (R = 20 | 7TRFEN OFE T — 4 3 HHEOIEHERE
2 7B OMRE 3 H & OFRJFRER 12 fic i AR OR £ 8 H [ OFE R 22 21 | 7THFEAOMEZE 13 A & O FHRZER
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7 B AU O AT H & DFAZESR 17 |7HRFENOFET — 2 3 HRIOR/NEE | 26 | i@ KUROFEH T — & 3 HF O (R
8 | IAEAKIROIEE 3 A & O AR 18 |7 RS OFEE T —5 3 HMORKEZE | 27 | Ie@mRIROEBE 13 A & OFHE 2R
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Table 6 Ratio of between-class variance to within-class variance of each future.
Fe 1 2 3 4 5 6 7 8 9 10
77 AN - 7 7 AR | 0.06693 | 0.21143 10.26892(0.08769 [ 0.06772(0.14504 | 0.07648 | 0.07405 | 0.05812 | 0.22149
JEAE 21 9 6 16 20 12 18 19 23 7
FH5 11 12 13 14 15 16 17 18 19 20
7 7 AN - 7 7 AR | 0.21956 | 0.27430(0.19028 | 0.09433 [ 0.13924 | 0.06349 | 0.01837 | 0.03236 | 0.04247 { 0.00001
JEAE 8 5 10 15 13 22 27 26 25 28
FH5 21 22 23 24 25 26 27 28
77 AN - 7 7 AR | 0.37381 0.09616(0.18362(0.56018 [0.42981|0.61851 | 0.08220|0.05275
JEAE 4 14 11 2 3 1 17 24
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Fig. 7 Future with maximum ratio of between-class variance

to within-class variance.
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Fig. 8 Future with minimum ratio of between-class variance

to within-class variance.
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Fig. 9 Best threshold obtained by proposal method.
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Table 7 Forecasting error of proposal method.

Tk REFE [THEO| THE®
8~ 17 REEEJRRAER (%) 5.97 6.34 6.40
17~22 REEEJRR 23 (%) 6.10 5.68 7.16
22~ 8 IR LEJFRZE (%) 15.55 14.59 15.56
24 WE[-BIRA 23R (%) 9.59 9.30 9.99

xR 8 KT THINEE OFHERA

Table 8 Standard deviation of forecasting error of each

method.
THRE (RETE| THNEO| THNEO |BEFF O TRk
e 72 3.36 4.07 4.07 4.96
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Fig. 10 Change of forecasting error of each method.
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Table 9 Change of forecasting error of each method.

EED) 9/13 | 9/14 | 9/15 | 9/16 | 9/17 | 9/21 | 9/22 | 9/24

FHED%)| 6.74 | 6.10 | 8.89 | 7.89 | 7.04 | 7.46 | 8.19 |30.73
FHED(%)| 6.48 | 3.91 | 5.24 [17.85[10.00| 4.10 | 4.56 | 11.66
BRTFIE%)| 6.74 | 6.10 | 524 [17.85| 7.04 | 4.10 | 8.19 | 11.66

B A+ 9/27 | 9/28 | 9/29 | 9/30 | 10/1 | 10/4 | 10/5 | 10/6

FHED(%)] 23.60 | 5.79 | 4.69 | 6.22 [14.51| 5.71 | 5.10 | 3.23
FHED(%)| 6.73 | 8.96 | 3.97 | 8.04 [14.88| 532 | 4.41 | 3.08
HRTFE%) 6.73 | 896 | 3.97 | 6.22 | 14.88| 5.71 | 5.10 | 3.23

Fz 10 K87 — BB FIEE

Table 10 Forecasting error in each pattern.
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THE EO B [FHE [BEO B
8~17 B RS (%) | 7.03 529 (584 | 9.17 [9.90 |8.28
17~22 R PRJREEZR (%) 7.98 |5.25|6.62| 6.76 |7.13[9.02
22~8 I FHIRAER(%) | 17.85 [13.72(13.73| 17.18 |17.58(21.77

24 BFEFERIFAESR (%) | 11.28 [ 8.44|8.96 | 11.67 [12.2013.49
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® 11 SFTFEOFIRKE SR KENEER, RESRONERE
(2010/9/9~16)
Table 11 Change of forecasting error of each method and peak

demand, maximum temperature.

H - 9/9 | 9/10|9/13 | 9/14 | 9/15 | 9/16
KRB NTEEE(KWh) | 446 | 464 | 562 | 464 | 401 | 395
A RIR(C) 27.7128.8|33.1[29.4|25.1|21.6

THlEQ T RS (%) |15.24] 7.69 | 6.74 | 6.10 | 8.89 | 7.89
FHIEQ TS (%) | 4.35]6.41 | 6.48|3.91|5.24(17.85
RREFIETHRE (%) |4.35]6.41]6.74|6.10 | 5.24 [17.85

xR 12 K TWEOTIRE L RRENTHER, RESuOHER
(2010/9/24~10/1)
Table 12 Change of forecasting error of each method and peak

demand, maximum temperature.

A -+ 9/24 1 9/27 | 9/28 | 9/29 | 9/30 | 10/1
BREEERKWh) 314 | 299 | 331 | 417 | 329 | 341
IR AR (C) 19.9 | 18.1 | 20.6 | 24.5 | 21.1 | 23.1
TED T K 2 (%)|30.73(23.60| 5.79 | 4.69 | 6.22 [14.51
THEQ T K (%) 11.66| 6.73 | 8.96 | 3.97 | 8.04 [14.88
REFHETIFEE (%) 11.66] 6.73 | 8.96 | 3.97 | 6.22 |14.88
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