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Annual Peak Load Forecasting Based on Combination Model of

Back Propagation Neural Network and Grey Regression
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(1. Guangdong Power Grid Development Research Institute Co. , Ltd. , Guangzhou 510080, China;
2. School of Electric Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to overcome the limitation of single power load forecasting model and improve the predicted results, an annual
peak load forecasting method based on combination model of back propagation neural network and grey regression is proposed. Leven-
berg-Marquardt algorithm is used to optimize the parameter iterative process in back propagation neural network forecasting model; o-
riginal sequence is reformed by using policy factor treatment method in the grey forecasting model, which can strengthen increasing
trend of the sequence; stepwise linear regression method is used to eliminate the independent variables that have a small effect on the
dependent variable in the regression forecasting model. The three forecasting models are finally weighted combined by using variance-
covariance method. The combined forecasting model is tested with the actual data of Guangzhou from 2007 to 2016, the peak load of
Guangzhou from 2017 to 2019 is forecasted as well. The results show that the prediction accuracy of the method proposed in this paper
is relatively high and the errors are within the permissible range in engineering, indicating the method is valuable in engineering.
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Tab. 1 Guangzhou socio-economic and annual peak load datas
P Iﬁﬁ*?ﬂk A ﬁ:?ﬂk A ﬁ’;zfﬂk » E@ft’z—‘ﬂ%% iuiﬂ( )il’aﬂﬁ[Zi (SN
WPEALE B RPEACOE REEIE/AC KWh /A 7= Jfi/ 76 51/ MW

2001 97.28 1125.06 1463. 42 254.02 712.6 28 537 4 480
2002 103. 07 1227.14 1671.27 284.9 720. 62 32 339 4 900
2003 104. 14 1 504. 89 1857.6 334.97 725.19 38 398 5 810
2004 115.5 1817.71 2182.6 384. 64 737.67 45 906 6 380
2005 125.58 2 081.21 2 908. 96 425.67 750. 53 53 809 7 280
2006 145.1 2 430.02 3 498.71 469. 42 760.72 63 184 8 800
2007 149. 87 2 806.76 4 152.55 527.13 773. 48 72 123 9 280
2008 167.72 3 198. 96 4 849. 14 545.92 784.17 81 941 9 980
2009 172.28 3 405. 16 5 560.77 567. 08 794. 62 89 082 10 270
2010 188.56 4 002.27 6 557. 45 625.9 806. 14 87 458 11 310
2011 204. 54 4 576.98 7 641.92 663. 55 814.58 97 588 11 920
2012 213.76 4 720. 65 8 616.8 694. 13 822.3 105 909 12 150
2013 228. 46 5 270.09 9 998. 68 710. 69 832. 31 120 294 12 980
2014 218.7 5 590. 97 10 897.2 765. 85 842. 42 128 478 14 270
2015 226. 84 5 726. 08 12 147. 49 779.3 854. 19 136 188 14 989
2016 237.71 6 252. 67 13 842. 38 793.02 864. 55 146 328 15 861
2017 247.07 6 735.33 15 677.98 824.92 874. 68 159 434 /

2018 256. 80 7 255.25 17 756. 99 858. 11 884. 94 173 714 /

2019 266. 90 7 815. 30 20 111.70 892. 63 895. 32 189 274 /

2012 4E .
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Tab. 2 Forecasting results of 4 different methods

P (S oNl BI)T$%§WE%% ‘$ﬁX¢ }Rfﬁiﬁ ‘ AR éijtéﬁﬂt[] ‘ AHXE ;ﬁé%iﬁ ‘ AHXT

fii/ MW g/ Mw WX/ % /MW WE/%  JATM/MW - R22/% /MW R/ %
2007 9 280 9 205 0.81 9 341 —0. 66 9 688 —4. 40 9 347 -0.73
2008 9 980 9 679 3.02 9 944 0.36 10 591 —6.12 9 951 0.29
2009 10 270 10 119 1.47 10 605 —-3.26 11 065 —~7.74 10 489 -2.13
2010 11 310 10 706 5.34 10 926 3.40 11 580 —2.39 10 953 3.16
2011 11 920 11 783 1.15 11 788 1. 11 12 345 —3.57 11 885 0.29
2012 12 150 12 237 -0.72 12 468 —2.62 12 586 -3.59 12 395 =2.02
2013 12 980 12 239 5.71 12 823 1.21 12 767 1. 64 12 575 3.12
2014 14 270 13 495 5.43 13 550 5.05 13 846 2.97 13 580 4.83
2015 14 989 14 895 0.63 14 575 2.76 14 204 5.24 14 639 2.33
2016 15 861 16 067 —1.30 15 453 2.57 15 579 1.78 15 726 0.85
2017 / 16 481 / 16 357 / 16 377 / 16 411 /
2018 / 16 896 / 16 841 / 17 121 / 16 913 /
2019 / 17 094 / 17 339 / 17 873 / 17 334 /
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