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Short-term electric load forecasting based on RBF-ARX model

HOU Hailiang' >, SUN Miaoping' , CAI Binjun'
(1. School of Information Science and Engineering, Ceniral South University, Changsha 410075, China;
2. Department of Information Science and Engineering , Hunan University of Humanities, Science and Technology ,

Loudi 417000, China)

Abstract; In order to improve the accuracy of short-term electric load forecasting, a cycle forecasting method for
short-term electric load forecasting is proposed based on a radial basis function network-style coefficients
autoregressive model with an exogenous variable ( RBF-ARX) model. First, the short-term electric load forecasting
was regarded as a nonlinear time series prediction problem, and an autoregressive model ( ARX model) of electric
load forecasting was established based on historical load data. Then, the ARX model parameters were approximated
with the RBF neural network and were estimated with an off-line structured nonlinear parameter optimization method
(SNPOM). Finally, based on this, a cycle forecasting method for short-term electric load forecasting was
established. The proposed method was used to predict the short-time electric load in a certain city of Hunan
Province. The predicted results were compared with the actual load values. The results show that the proposed

method has high accuracy, reliability, and practicability.

Key words; short-term electric load forecasting; load forecasting; time series; RBF-ARX model; cycle

forecasting; structured nonlinear parameter optimization method
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Table 1 Statistical results of load prediction errors

H TR/ KR/ < ‘1,% 0] i%§<%% 0] ia“e§<§ %1 H iR %/
. % % Jagid ¥4 R4 %
1H25 H 0.77 1.90 30 48 48 0.52
1 H26 H 1. 60 3.51 12 32 44 1.54
1H27H 0.70 2.10 36 46 48 0.22
1 A28 H 0.63 1.69 40 48 48 0.08
1H29H 0.84 2. 66 35 42 48 0.09
1 H30H 1.02 3.13 26 42 47 0. 69
1H31H 1.16 3.70 26 39 46 1.03
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Table 2 Performance comparison of two load forecasting methods

ﬁ{lﬂu/}ﬁﬂ BMSE 8R\’ISE BM-\F, BM»\PF
AR 157 137. 64 11.73 10. 43 1.52
RBF-ARX #%%) 70. 23 8.38 7.45 1.08

3 RXF 1 H 31 HEJRAA IR AR LS RBF-ARX FE 80 T 0 45 5 i %of L o 38 3 % AR BE
F F] RBF-ARX 5 H F A B 0 5
3 2WAEARTME R L

Table 3 Comparison of load prediction results obtained from two methods
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R % % JEga =¥ g i R/ %
AR FE#I 1.93 4.17 18 32 45 1.46
RBF-ARX ##%1 1.16 3.70 26 39 46 1.03
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