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Abstract: A prediction method based on time series and BP neural network is proposed.The time series model based on
cubic exponential smoothing method is used to predict the electric energy substitution, and the prediction results are
corrected by BP neural network.The prediction and comparative analysis on energy consumption are made according to the
data from National Bureau of Statistics.The results of a case study show that the combination forecast method based on time

series and BP neural network can make a more accurate prediction on electric energy substitution than a single prediction

method, which provides certain guidance for the analysis on electric energy substitution potential.
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Fig.1 Flowchart for time series prediction
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Fig.2 Flowchart for the training process of neural network
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Fig. 3 Flowchart of prediction results based on time series and

BP neural network training
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Table 1 Parameters of electricity and its consumption

i PRIEREME LRERER LAEMRATE N AE  LAEERR
Mo B/(TW-h) R R G/%  5/(TW-h)
2000 146 964 1347.238 11.266 40 84.902
2001 155547 1 472.346 11.633 22 46.427
2002 169577 1 646.545 11.933 24 41.397
2003 197083 1 903.160 11.868 01 ~10.461
2004 230281 2197.137 11.726 03 -26.604
2005 261369 2 494.032 11.727 35 0.281
2006 286 467 2 858.797 12.264 80 125.275
2007 311442 3271.181 12.908 60 163.146
2008 320611 3454.135 13.240 76 86.649
2009 336126 3703.214 13.540 31 81.927
2010 360 648 4193.449 14.290 25 220.068
2011 387043 4700.088 14.924 46 199.730
2012 402138 4976.264 15.208 28 92.869
2013 416913 5420.341 15.978 39 261.244
2014 425806 5638.369 16.273 97 102.409
2015 429905 5801.997 16.586 58 109.351
2016 435819 6 129.709 17.285 64 247.897
2017 448529 6 482.097 17.761 39 173.624
2018 464 000 7033.075 18.628 55 327.393
2019 486 000 7 649.563 19.344 27 283.023
800
—— AR S PR E
700 |- o—- 1y AEBAR I O
= 600
é 500
E]ﬁ wor /}\\\
% 30()7 ©
m‘:ﬁ:J 200
0o N

8013 20‘14 2()‘15 2(;]6 20‘17 2()‘18 Zdl9
Ty
4 BFE S TS RS EBREE RXTLE
Fig.4 Comparison between results of time series prediction and

actual results

®2 FHEFSITNEREANIRE

Table 2 Results and relative errors of time series prediction

method
AE EAE/(TW-h)  FOUME/(TW-h)  AIXSB225/%
2013 261.243 292.339 11.90
2014 102.408 73.703 28.03
2015 109.350 60.589 44.59
2016 247.896 287.563 16.00
2017 173.622 193.463 11.42
2018 327.394 399.448 22.01
2019 283.023 329.835 16.54
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Fig. 5 Comparison among prediction results of various

prediction models
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Table 3 Fitting precision of different forecasting models
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