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Table 1  Correlation coefficient between different
meteorological factors and power generation of

high penetration photovoltaic microgrids
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Fig. 1  Pearson correlation coefficient of affecting factors of

output power of high penetration photovoltaic microgrids
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Fig. 2 Power generation prediction process for photovoltaic

microgrids based on CG-DBN
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SHORT TERM PREDICTION OF HIGH PENETRATION PHOTOVOLTAIC
MICROGRID POWER GENERATION BASED ON
MFM-CG-DBN MODEL

Xu Xiaoming', Wang Zhanhai’
(1. School of Intelligent Manufacturing , Xinxiang Vocational and Technical College, Xinxiang 453006, China;
2. School of Electronic and Information Engineering , Hengshui University, Hengshui 053000, China)

Abstract: To improve the accuracy of power generation prediction in high penetration photovoltaic microgrids, this paper proposes an
improved Markov chain displacement time series prediction method (MFM) to optimize the problems of insufficient feature extraction
and inaccurate prediction in the conjugate gradient method (CG) - deep belief network (DBN) combined prediction model (CG-DBN).
Firstly, using Pearson correlation coefficient to analyze the influencing factors of high penetration photovoltaic microgrid power
generation; Secondly, taking advantage of the inefficiency of Markov chain displacement time series prediction method, the residual
correction process is applied to the CG-DBN prediction model to construct a short-term prediction model for the power generation of
MFM-CG-DBN high penetration photovoltaic microgrids; Finally, the MFM-CG-DBN short-term prediction model is used to simulate
the power generation data of high penetration photovoltaic microgrids under three types of weather conditions : sunny, cloudy, and rainy.
The simulation results show that the proposed short-term prediction model has higher prediction accuracy than the traditional CG-DBN
short-term prediction model, and can meet the demand for high penetration photovoltaic microgrid power generation prediction.

Keywords: Markov chains; microgrids; photovoltaic power; high permeability; MFM-CG-DBN



