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A Short-term Load Forecasting Method Based on Support Vector

Machine with Whale Optimization Parameters

Chen You-peng, Chen Jing-hua
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: With the emergence of a large number of distributed energy stations and the popularity of electric
vehicles, the security and economic operation of the power system are affected. At the same time, the traditional
load forecasting methods are also facing challenges. To solve this problem, a Whale Optimization Algorithm-Least
Squares Support Vector Machine (WOA-LSSVM) is proposed for short-term power system load forecasting. Using
the advantages of whale algorithm such as strong global optimization ability and fast convergence speed, the
blindness of parameter selection of LS-SVM is overcome, and the load forecasting accuracy of LS-SVM is
improved. WOA-LSSVM is used to forecast the load of a certain area in Zhejiang province in the next day based
on the historical load data in 2013. The results are compared with those of the particle swarm optimization least
squares support vector machine model and the standard LSSVM model. The results show that the short-term load

forecasting based on the whale optimization LSSVM has a higher forecasting accuracy and a smaller relative error.
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Fig.2 Flow chart of prediction model based on WOA-LSSVM
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Table1 Comparison of prediction results between WOA-LSSVM, PSO-LSSVM and LSSVM

-~ SRR UMW WOA-LSSVM PSO-LSSVM LSSVM
/MW XS RZE% TME /MW XS RZE% TRME /MW FAXSRZE/%

00:00 179.10 179.66 0.31 180.22 0.63 173.82 -2.95
01:00 170.40 169.85 —0.32 170.33 —0.04 166.20 —2.46
02:00 163.80 163.99 0.12 164.52 0.44 159.28 -2.76
03:00 164.20 160.96 -1.97 160.38 -2.33 156.20 —4.87
04:00 159.30 159.64 0.21 160.26 0.60 155.48 -2.40
05:00 162.00 161.01 -0.61 161.41 -0.36 159.84 —-1.33
06:00 170.20 170.43 0.14 170.69 0.29 168.91 -0.76
07:00 206.40 207.64 0.60 207.71 0.63 209.87 1.68
08:00 286.80 288.85 0.71 288.90 0.73 291.68 1.70
09:00 303.50 303.65 0.05 303.52 0.01 307.76 1.40
10:00 307.00 308.09 0.36 307.93 0.30 311.64 1.51
11:00 314.00 309.26 -1.51 309.49 —-1.44 307.76 -1.99
12:00 221.70 217.65 -1.83 217.98 -1.68 218.45 —1.47
13:00 284.90 283.82 —0.38 283.63 —0.45 290.11 1.83
14:00 294.90 298.09 1.08 297.80 0.98 304.56 3.28
15:00 298.40 296.75 -0.55 296.59 —-0.61 303.99 1.87
16:00 295.80 298.12 0.78 297.98 0.74 305.01 3.11
17:00 295.60 294.89 -0.24 294.74 -0.29 302.01 2.17
18:00 256.40 256.23 -0.07 255.98 -0.16 261.00 1.79
19:00 261.30 265.61 1.65 265.39 1.57 270.84 3.65
20:00 248.50 254.65 2.47 257.59 3.66 260.19 4.70
21:00 234.90 241.38 2.76 243.43 3.63 245.22 4.39
22:00 215.90 220.58 2.17 220.51 2.14 222.36 2.99
23:00 193.70 200.11 3.31 201.03 3.78 203.12 4.86
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