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Short-term power load forecasting based on empirical mode decomposition and ANN
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Abstract: In order to predict effectively the short-term power load, which is inherently non-stationary and has a certain periodicity
and randomness by itself, a novel approach for short-term load forecasting is presented based on empirical mode decomposition
(EMD) and artificial neural network (ANN).The load sequence is decomposed into some intrinsic mode functions (IMF), and the
local characteristic information of load can be reflected by them respectively. The regularity of the IMFs is analyzed to explore the
degree of different factor influence on the IMFs, and the characteristics of load are concluded. Then these IMFs are forecasted by
appropriate artificial neural networks.After the synthesis of the forecasted results from the IMFs, the final forecasting result of the
load sequence is obtained.The simulation results show that the proposed method possesses higher precision and better adaptability
than the traditional BP neural network method.
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Tab.2 Comparison of forecasting errors

BP Hi& EMD-BP # i
% SERAME TRBME O AR TIME MxhRE
MW /MW E/(%) MW H%)

01 51.25 53.320 4.093 52.794 3.013
02 48.06 50.569 5.221 46.953 -2.303
03 45.85 47.326 3.219 44791  -2.310
04 44.58 45.055 1.066 44.182 -0.893
05 43.85 41357 -5.685 43305 -1.243
06 44.83 46.399 3.500 43.625 -2.688
07 4791 50.369 5.132 45.896 -4.204
08 55.39 52.016 -6.091 53.534 -3.351
09 63.04 60.159  -4.570 65.001 3.111
10 68.07 67.028 -1.531 66.483 -2.331
11 70.27 75.258 7.098 72.028 2.502
12 72.96 75.146 2.996 74.035 1.473
13 69.64 68.026 -2.318 71.254 2.318
14 66.55 64.059 -3.743 65.098 -2.182
15 68.11 70.599 3.654 67.120 -1.454
16 70.69 73.587 4.098 71.023 0.471
17 75.41 77.355 2.579 76.541 1.500
18 77.23 80.125 3.749 79.503 2.943
19 74.04 71.254 -3.763 74.361 0.434
20 74.92 71.259 -4.887 75.892 1.297
21 74.09 72.698 -1.879 75.360 1.714
22 72.26 70.255 -2.775 73.987 2.390
23 68.39 67.027 -1.993 69.632 1.816
24 63.22 62.897 -0.511 63.789 0.900

MAPE/(%) 3.589 2.035
MPE/(%) 0.278 0.122
MSE 5.549 1.855
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