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Photovoltaic Power Prediction Based on Optimized Back Propagation Neural Network Model
Pengyang Song Xiuzhong Gong Runchao Chen Zhengwei Guo
Shandong Branch of Huadian Electric Power Research Institute Co. LTD.

[Abstract] With the advancement of society and technology, the photovoltaic power generation market is
increasingly shifting toward grid—connected systems. However, photovoltaic output power remains
susceptible to environmental disturbances, with its inherent volatility and intermittency posing challenges
to the main power grid. This highlights the critical importance of developing predictive models for
photovoltaic power generation. Focusing on a smart microgrid project's PV system, this study proposes an
innovative model combining particle swarm optimization (PSO) with momentum—based backpropagation
neural networks (BP). The PSO algorithm and momentum method are employed to optimize both weights
and biases in the BP network. The methodology involves three key steps: data normalization, identification
of critical features through grey relational analysis, and photovoltaic power prediction experiments. Results
demonstrate that the proposed model exhibits superior predictive performance compared to conventional
methods.
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