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Fig.1  Scatter diagram of multiple loads and various

influencing factors
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Fig.3 Relative error curve of electrical load prediction
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Fig.4 Relative error curve of cooling load prediction
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Tab.4  Electrical load prediction errors

EIE;EJ%F'J EMAPE(%) EMAX(%) RMSE/kW

TS M1 M2 M3 M1 M2 M3 M1 M2 M3
TAEH 1.52 1.94 2.63 3.51 4.82 5.71 0.77 0.98 1.38
REH 1.81 2.37 3.09 4.12 5.46 6.93 0.48 0.59 0. 80

x5 AHAEHMRE
Tab.5 Cooling load prediction error

Elﬂ;qgéﬂtu EMr‘\PE(%) EM/\X(%) RMSE/kW

TS M1 M2 M3 M1 M2 M3 M1 M2 M3
TAEH 1.73 2.46 3.15 3. 86 6.23 7.38 1.18 1.83 2.15
REH 2.04 2.75 3.42 5.38 6.72 7. 69 0. 89 1. 40 2.32
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GRNN 122 [0 2% 1) TR P BH TN B RS (Study on

Short-term multiple load prediction model for regional integrated energy
system based on Copula theory and KPCA-GRNN

MA Jian-peng', GONG Wen-jie’, ZHANG Zhi-sheng'
(1. College of Electrical Engineering, Qingdao University, Qingdao 266071, China;
2. State Grid Qingdao Electric Power Supply Company, Qingdao 266002, China)

Abstract; The nonlinear correlation between multiple loads and between multiple loads and weather factors is ana-
lyzed by Copula theory. Based on the analysis results, the model sample set is constructed. The sample set is de-
composed by KPCA. The GRNN model is used to predict the multiple load and the model parameters are optimized
by genetic algorithm. Taking the calculation example of electrical load and cooling load in a building-grade regional
integrated energy system in north China as an example , compared with the other two prediction models, the verifica-
tion results show that the model in this paper has higher prediction accuracy and better application value.

Key words: regional integrated energy system; multiple load forecasting; Copula theory; kernel principal compo-

nent analysis; generalized regression neural network



