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A linear regression model for forecasting monthly electricity sales considering
comfortable temperature range and sudden variable

XUE Bin', CHENG Chao?, OU Shigi', LIU Anxiang', WANG Shunchang'
(1. Tongliang Power Supply Limited Liability Company, Chongging 402560, China;
2. Yalong River Hydropower Development Company, Ltd., Chengdu 610056, China)

Abstract: There are two problems in conventional linear regression model for forecasting monthly electricity sales that
affect precision: the model ignores the fact that there are no heating measures and cooling measures in comfortable
temperature range; the model also ignores the influence of random factors on monthly electricity sales because of random
factors are difficult to quantify. To solve the above two problems, this paper puts forward two improvement measures:
selecting low threshold temperature and high threshold temperature, and producing heating or cooling measures only
when the actual temperature is below low threshold temperature or above high threshold temperature; proposing a method
to quantify factors and putting the quantization value into prediction model as a factor of monthly electricity sales. The
improved model can not only establish the relationship between temperature and monthly electricity sales preferably but
also can account for the effect of random factors on monthly electricity sales reasonably, so the proposed measures are
useful to improve precision. Making simulation analysis with actual data of Tongliang district in Chongqing, and the
results show that the two kinds of improvement measures are effective.
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Table 1 Arrangement format of historical data
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Fig. 1 Flow chart of forecasting the monthly

electricity consumption
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Table 2 2010~2014 monthly electricity sales of Chongqing city
Tongliang district/million kWh

Ay 20104 20114F  20124F  20134F 20144
1 9581 12 049 8087 9682 10 981
2 7332 6414 7294 7248 7924
3 6 488 7808 9147 8159 10 303
4 7679 8337 8378 9198 9731
5 7372 7145 7681 8238 9 405
6 7323 7707 7582 8819 9356
7 7531 8153 7 446 10 034 9373
8 8415 8 668 8 406 11253 11558
9 7675 9423 9095 11422 10 640
10 7328 8713 8177 10 600 9133
11 8170 8421 8389 10263 9502
12 6900 8653 8391 9467 9779
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Table 3 Prediction results of monthly electricity consumption in 2014
. LES TES =
Ay SbsfE/JT kWh — — — — — —
T{E/ )T kWh HIXF122(%) TR/ JT kWh X ZE(%) TR B/ )T kWh HIXF 1 22(%)
1 10 981 11 381.461 46 3.646 857 816 11411.62 3.921 538 11 300.92 2913377
2 7924 8 288.706 723 4.602 558 347 8310.701 4.880 122 8264.458 4.296 547
3 10 303 9307.382 629 —9.663 373 493 9332.142 -9.423 06 10 287.91 —0.146 42
4 9731 9921.157 609 1.954 142 525 9947.534 2225193 10 033.75 3.111 149
5 9 405 8996.633 295 —4.342 017 065 9 020.553 —4.087 69 9 041.676 —-3.863 09
6 9356 9106.277 697 —2.669 113 967 9 333.882 -0.236 4 9392.172 0.386 619
7 9373 9219.585 707 -1.636 768 301 9504.351 1.401 373 9561.297 2.008 934
8 11 558 10 772.663 01 —6.794 748 17 10 804.98 -6.515 14 10 870.28 —-5.950 13
9 10 640 10 432.094 83 —1.953 995 967 10 361.94 —2.613 32 10 418.05 —2.086 04
10 9133 10 460.629 75 14.536 622 72 10 439.29 14.302 93 9268.467 1.483 266
11 9502 10 486.088 91 10.356 650 26 10 467.67 10.162 76 9616.732 1.207 447
12 9779 9 893.189 15 1.167 697 62 9 876.315 0.995 146 9 314.455 —4.750 44
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Fig. 2 Scatter diagram of daily temperature and electricity

consumption (remove trend)
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