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Abstract

A radial basis function neural network (RBFNN) based photovoltaic power prediction method with
hiding of main influencing factor is proposed in this paper. Firstly, the main influencing factor of solar
radiation intensity on photovoltaic power is hidden rationally, and RBFNN based photovoltaic power
prediction model is built. Then the similar samples are screened out from historical records of me-
teorological factors according to their Mahalanobis distances from the record of meteorological fac-
tors of the prediction time point, which are used to train the RBFNN model. At last, the trained RBFNN
is used to predict the output power of the photovoltaic power station. The proposed method hides ra-
tionally the ground solar radiation intensity that is difficult to obtain and has important influence on
photovoltaic power in the prediction, which makes photovoltaic power prediction easy to implement.
In addition, the screening of similar samples by Mahalanobis distance improves the accuracy of pho-
tovoltaic power prediction. Simulation results show the effectiveness of the proposed method.
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Figure 1. Cause-effect relationship of output power for a photovoltaic
station
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Table 1. Solar elevations and radiation intensities with time
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Figure 2. Photovoltaic power predicted by the proposed method and conventional RBFNN based method
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Table 2. Prediction errors by different methods
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