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Short-term load forecasting based on empirical mode decomposition and gene expression programming

FAN Xin-qiao, ZHU Yong-li, YIN Jin-liang
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: A forecasting method based on Empirical Mode Decomposition (EMD) and Gene Expression Programming

(GEP) that’s called EMD & GEP here is presented and applied to short-term load forecasting. Firstly, the load samples are handled
in order to eliminate the pseudo-data, and the intrinsic mode functions (IMFs) and the residue of different frequency bands are
obtained according to EMD. Then the corresponding load series of the same time but different days in the IMFs and the residue are
chosen as the training samples. By means of the flexible expressive capacity of GEP, the models of different time points in each IMF
and the residue are forecasted according to time-sharing. Finally, the ultimate forecasting result is obtained by reconstructing the
forecasting results of each IMF and the residue. The method of EMD overcomes the shortcomings that it’s difficult to select proper
wavelet function for wavelet transform, and the final result indicates that the IMFs can reflect the characteristic of load. After
comparing with the results forecasted by means of combination of Wavelet and GEP, it proves that the effect of the forecasting method
of EMD&GEP in short-term load forecasting is better.
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Fig. 1 The empirical mode decomposition result of load series
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Fig. 2 The actual load curve and the forecasted load curve
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Tab.2 Forecasting result and error percentage of one day by
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SER{li/ EMD&GEP EMD&GEP WT&GEP WT&GEP

T MW FIE/MW  RZE%  TIIME/MW R 7E/%
01:00 659  643.0422 —2.42 643.6089  —2.34
02:00 641  650.8176 153 651.659 6 1.66
03:00 625  620.8369 —0.67 632.817 8 1.25
04:00 619  630.8013 1.91 630.088 4 1.79
05:00 625  630.2173 0.38 603.6602  —3.41
06:00 658  662.809 9 0.73 668.134 8 1.54
07:00 704  680.104 1 —3.39 720.770 3 2.38
08:00 721  729.8950 123 7406980 273
09:00 724  715.4090 —1.19 7145257  —131
10:00 730  716.668 7 —1.83 707.6412  —3.06
11:00 735 7213627 —1.86 755.0804  2.73
12:00 735  728.1056 —0.94 749.158 4 1.93
13:00 766  749.957 1 —2.09 787.587 5 2.82
14:00 767  783.107 1 2.10 748.1518  —2.46
15:00 736  747.108 6 1.51 757.6284 294
16:00 781 771.964 5 —1.16 793.340 3 1.58
17:00 772 783.2553 1.46 794.835 5 2.96
18:00 784  796.3458 1.57 798.948 6 1.91
19:00 784 7713631 —1.61 795.227 1 1.43
20:00 780  768.4430 —1.48 768.3884  —1.49
21:00 720 7414914 2.98 7417770  3.02
22:00 689  670.630 4 —2.67 696.834 1 1.14
23:00 688  699.4309 1.66 669.0842  —2.75
24:00 673  660.5857 —1.84 681.057 9 1.20
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