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Study on long-term load forecasting of MIX-SVM based on rough set theory

LI Wei, YAN Ning, ZHANG Zhen-gang
(Dept of Business Administration, North China Electric Power University, Baoding 071003, China)

Abstract: Many factors affect long-term load and the generalization and learning capability of single kernel function support vector
machine are weak , which makes the prediction accuracy limited. A short-term load forecasting model based on rough sets and
support vector machines is proposed to solve this problem. Through the rough set attribme reduction algorithm to find the core of the
impact factor of load and remove redundant information, this paper selects the electricity consumption, per capita GDP, consumption
per unit output value as input vector, then builds a mixed kernel function support vector machine prediction model based on
polynomial kernel function and radial basis kernel function, which can effectively improve the function of generalization and learning
ability. The simulation results show that the average error is only 0.59%, and compared with the traditional prediction model,
prediction efficiency and accuracy with the new model are greatly improved and more applicable to long-term load forecasting.
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Tab.1 Economy and load of one area from 1998 to 2008

4y MK AR/GAN GDPALIG  AdhSHHE/ NI/ NEIFERR/ P R FEPNiT
(J7 kWh) Gt A (kWh+ A™D (kWh « 7t 173 kW
1998 426.0 269.6 861 806 6 328.64 2023.02 0.32 1 087 000
1999 427.6 285.8 879 225 6 683.82 2 056.19 0.31 1121 000
2000 427.8 330.8 834 181 7736.20 1950.84 0.25 1218 000
2001 430.0 352.1 866 735 8 188.37 2 015.66 0.21 1 030 000
2002 431.7 401.3 826 162 9295.81 1913.74 0.19 1 047 000
2003 431.4 446.4 842 086 10 347.00 1951.98 0.16 1018 000
2004 431.0 515.1 840 141 11 951.20 1949.28 0.16 1157 000
2005 431.4 600.1 979 256 13 904.00 2268.90 0.16 1283 000
2006 432.0 612.3 982 353 14 562.20 2342.20 0.15 1321 000
2007 4322 680.2 1023 115 16 102.00 2564.10 0.15 1524 000
2008 4323 702.3 1200354 18 312.10 2701.32 0.14 1602 000
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Tab.2 Reduced unitized results Tab.3 Comparison of forecasting results of power load
X i) 10* kWh
55 ! 2 3 4 G wEME OM (1, D EUEE RAKEE SVM
2y Rs.RuRs RiRs.Re R1Rs.Rs RoRs.Rs 2006 1321 000 1493 100 1348 348 1319303
Bt 2007 1524 000 1 664 900 1464 070 1470 741
2008 1602 000 1 856 400 1599 129 1631630
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Tab.4 Comparison of prediction error

WENM GM (1, 1D ZigklE MIX-SVM
MPE -12.7 0.68 0.59
MSE 3 806 352 144 927 123910
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Fig.1 Comparison of the forecasting absolute error
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