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Research on short-term power load forecasting method based on improved LS-SVM

Liu Yan Peng Xinxia Zheng Sida
( Electric Power Research Institute State Grid Jibei Electric Power Co. Ltd. Beijing 100045 China)

Abstract: Aiming at the problems of strong randomness poor stability and unsatisfactory forecasting accuracy of power
load a short-term power load forecasting method combining particle swarm optimization ( PSO) and least squares support
vector machine ( LS-SVM) is proposed in this paper. The input factors of the model are load data and meteorological infor—
mation. The particle swarm optimization algorithm is adopted to realize the automatic optimization of the parameter of the
support vector machine short-term load forecasting model of the least squares support vector machine based on particle
swarm optimization is established. The accuracy and validity of the improved prediction model are verified by simulation
the results show that the improved prediction method brings benefits to convergence prediction accuracy and training
speed. This study provides a reference for the development of short-term load forecasting methods in China.
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1 10 16 ) Tab.2 Forecast and actual values of the forecast
Tab.1 Predicted and actual values of the prediction model on October 14 (' Sunday)
model on October 16 ( working days) LS-8VM PSO-LS-SVM
LS-SVM PSO4.S-SVM
/MW /MW /% /MW /%
MW /MW 1% MW 1% 01:00 648. 69 629.35 2.98 641.03 .18
01:00 732.70 712.33 78 723. 40 1.27 02:00 646. 15 627.47 2.89 639.23 .07
02:00 696. 40 676.97 .79 687.84 1.23 03:00 620.18 601.88 2.95 614.78 .87
03:00 688.32 667. 80 .98 679.02 1.35 04:00 613.77 595.41 2.99 608. 18 .91
04:00 688.21 668.32 .89 681.26 1.01 05:00 626. 69 611.27 2.46 619.10 .21
05:00 688. 64 669.01 .85 682.16 0.94 06: 00 656.23 640. 28 2.43 650.39 .89
06: 00 697.59 678.34 .76 690. 54 1.01 07: 00 679. 89 663. 85 2.36 671.32 26
07:00 790.04  767.84 81 780.96 115 08:00  745.34  727.97  2.33 735.42 33
08:00 859.75  839.55 -3 850.72 1.05 09:00  813.35  793.26  2.47 801.97 .40
09: 00 871.15 891.53 .34 881.69 1.21 10: 00 82429 800.31 2,91 314.32 2
10: 00 868.08 888. 66 .37 877.11 1.04
11:00 800. 87 777.24 2.95 791.10 .22
11: 00 858.45 836.98 .50 847.54 1.27
12: 00 797.10 774.94 2.78 786.97 .27
12:00 891.97 866.02 .91 880. 38 1.30
13:00 845.19 821.61 2.79 834.80 .23
13: 00 977.27 950.39 .75 965.73 1.18
14:00 755.87 733.34 2.98 745. 66 .35
14: 00 819.07 795.48 .88 810.30 1.07
15:00 792.42 769.52 2.89 784.42 .01
15: 00 814.60 791.06 .89 807.51 0.87
16: 00 793.11 769.72 2.95 785. 66 .94
16: 00 827.72 803.30 .95 820.19 0.91
17: 00 346.31 21,01 99 336.07 121 17:00 794.62 772.68 2.76 786.59 .01
18:00 886. 60 864.78 46 878.70 0.89 18:00 822.48 799.36 2.81 810.96 .40
19:00  981.35  957.50 43 968. 98 1.26 19:00 893.10  872.11 233 881.04 33
20000  959.52  936.88 36 946.76 1.33 20:00  931.61  909.81 2.34 920.34 21
21:00 902. 40 881.37 .33 891.48 1.21 21:00 871.98 851.32 2.37 862.91 .04
22:00 846.44 825.53 .47 837.05 1.11 22:00 849.96 828.71 2.50 839.16 .27
23:00 827.66 805.23 .71 819.22 1.02 23:00 758.83 736.75 2.91 748.91 .30
24:00 758.99 738.12 .75 750.34 1.14 24: 00 690. 96 670.57 2.95 683.08 .14
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Tab.3 Predicted and actual values of the forecast

10

model on October 1 ( special holidays)

1

Fig.5 Forecast contrast curve on October 14

(

LS-SVM PSOLS-SVM
/MW /MW /% /MW /%
01:00 659.38 641.18 2.76 650.48 .35
02:00 644. 69 626.57 2.81 638.17 .01
03:00 651.94 636. 62 2.35 641.25 .64
04:00 647.24 632.09 2.34 636.94 .59
05:00 630.31 615.37 2.37 621.49 .40
06: 00 671.81 655.01 2.50 662.74 .35
07:00 714.23 730.37 2.26 722.87 .21
08:00 792.62 815.69 2.91 800. 87 .04
09:00 817.23 838.40 2.59 828.43 .37
10: 00 822.91 801.76 2.57 812.21 .30
11:00 797.97 775.14 2.86 788.87 .14
12:00 821.05 798.22 2.78 810.62 .27
13:00 882.70 858.07 2.79 871.84 .23
14:00 788.89 765.38 2.98 780.37 .08
15:00 759.49 737.54 2.89 751.36 .07
16:00 769.78 747.07 2.95 763.08 .87
17:00 775.00 751.82 2.99 760.97 .81
18:00 802.25 782.51 2.46 792.54 .21
19:00 842.99 822.50 2.43 835.48 .89
20:00 923.01 901.22 2.36 911.38 .26
21:00 884.81 864.20 2.33 874.81 .13
22:00 811.60 791.55 2.47 801.45 .25
23:00 758.75 736.67 2.91 749.57 .21
24:00 666. 67 647.00 2.95 659.87 .02
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Fig. 6 Forecast contrast curve on October 1
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Tab.4 Comparisons of daily errors before
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LS-SVM/% PSOLS-SVM/%
10 16 2.68 1.17
10 14 2.71 1.24
10 1 2.65 1.13
2.68 1.18
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