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Evaluation of the applicability of power prediction models for centralized

photovoltaic power stations in the Loess Plateau
MA Yue',GUO Zhezhuo', LI Shangming”, BAI Jing', XU Xinyin’,
YANG Hongxia', YANG Liping"

(1. School of Architecture and Civil Engineering, Yan an University;2. Yan an Power Utility, Yan’an 716000;

3. School of Electronic and Information Engineering, Suzhou University of Science and Technology,
Suzhou 215009, China)

Abstract: To meet the power prediction requirements of centralized photovoltaic power stations in the Loess Plateau,

this paper systematically compares the prediction accuracy, stability, computational efficiency, and adaptability of

five deep learning models, namely Long Short-Term Memory (LSTM), Gated Recurrent Unit (GRU) , Convolutional
Neural Network—Long Short—-Term Memory (CNN-LSTM) hybrid model, Temporal Convolutional Network (TCN) ,

and Temporal Fusion Transformer (TFT), based on the measured meteorological and photovoltaic power generation data

of a centralized photovoltaic power station in Yan’an City, Shaanxi Province in 2024. The results show that the CNN—

LSTM model has the best overall performance, and its hybrid architecture combining spatial feature extraction and

temporal dependency modeling is more suitable for photovoltaic power prediction in this region. All five models

exhibit weather dependence, with the LSTM model performing best under clear weather conditions, the CNN-

LSTM model having an advantage under cloudy and overcast conditions, and the GRU and TCN models showing

stronger adaptability under rainy conditions. This study provides empirical references for the selection of power

prediction models for photovoltaic power stations in the Loess Plateau region.

Key words: Loess Plateau; photovoltaic power generation ; power forecasting; deep learning; CNN-LSTM



