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Fig. 1 Particle sorting and behavior learning
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Tab.1 Historical data such as load and power supply in

a region of Sichuan Province from 2009 to 2021

P PN} b F R A W e
fif /MW  /10°kW - h  AME/MZC R/ % REE/C
2009 624 29, 04 671.72 35.76  39.4
2010 755 37.18 806. 43 35.90  39.6
2011 845 44. 46 981. 48 37.55 39.6
2012 1049 48. 39 1.083.02 39.34  39.7
2013 1127 52. 80 1283.71 40. 89 38.5
2014 1292 52.79 1391.70 42.43  39.4
2015 1542 54.90 1 463. 40 43.82  38.5
2016 1643 60. 32 1592.97 45.07  39.8
2017 1803 65. 70 1838.25 46.47  40.6
2018 1900 74.91 2115.73 48.14  39.7
2019 2 110 78.99 2 322.22 49.72 39.1
2020 2136 83. 20 2 401. 08 50.22  38.2
2021 2 447 90. 32 2 601. 98 51.35  39.6
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Tab.2 Sample values obtained from multiple model training

MW
A HYAE PLSR Wil SVR HUM{E  GM, DA
2009 624 597 642 624
2010 755 730 747 818
2011 845 923 919 915
2012 1 049 1062 1 067 1023
2013 1127 1225 1145 1144
2014 1292 1321 1310 1279
2015 1542 1413 1348 1430
2016 1643 1 562 1571 1599
2017 1803 1752 1784 1788
2018 1 900 1 994 1919 1 999
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Tab.3 Prediction results and result analysis

of various models MW
i E5: PLSR  SVR  GMULD f®fbdls “HUHAH Acdd
L PN PO PO BB BB BRI
2019 2110 2159 2007 2235 2178 2134 2116
2020 2136 2242 198 2499 2 369 2 212 2210
2021 2447 2428 2210 279 2646 2477 2 449
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Tab.4 Two algorithms to obtain IGD values on

an

different test functions

A7 SVIEWESL S G (LN ZDT1 ZDT2 ZDT3 ZDT6

CMOPSO P 8.400x10 % 5.918X10 1 5.262X10 2 9.030X10 °

bR 5.621<10° " 17311071 6.707x10 2 1.394x10 °
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Medium-and Long-term L.oad Combination Forecasting Method Based on

Social Learning Multi-objective Particle Swarm Optimization
PENG Hai-yang'’,ZHANG Ying-min'
(1. School of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. Peng’an County Power Supply Branch, State Grid Sichuan Electric Power Company. Nanchong 637800, China)

Abstract: Accurate load forecasting is of great significance for improving the level of grid planning and accurately
guiding investment. In view of the shortcoming of over-fitting in the combined forecasting model of empirical risk minimi-
zation, a combined forecasting model based on social learning multi-objective particle swarm optimization algorithm was
proposed in term of partial least squares regression model, support vector regression model and grey prediction GM (1,1)
model. The uncertainty function information entropy of weight was introduced to represent the expected risk, and the
empirical risk and expected risk were comprehensively considered in the model. The simulation results show that the pro-
posed method has higher prediction accuracy than the single forecasting model and the other two combined forecasting
models, and the social learning multi-objective particle swarm optimization algorithm has stronger global search ability

and optimization performance.
Key words: combined forecasting; social learning multi-objective particle swarm optimization; partial least squares

regression; support vector regression; GM(1.1); entropy
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