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A multi-timescale photovoltaic power prediction method based on SE-CNN-BiLSTM

and improved Transformer
LI Zengwei, WANG Yayun, ZHANG Rongfu, MA Yuanming, FANG Chen, WEI Yongyu

(Information & Telecommunication Branch, State Grid Qinghai Electric Power Company, Xining 810003, China)

Abstract: The random and volatile distributed photovoltaic (PV) power pose challenges for accurate forecasting and
dispatch decision-making in power system operations. To address this, A multi-timescale photovoltaic power predic-
tion method based on SE-CNN-BiLSTM and improved Transformer is proposed. Firstly, leveraging the diurnal trend
similarity characteristics of PV power, a feature extraction method incorporating a channel attention mechanism is
proposed to construct a prediction model for PV power trend features. Subsequently, based on the short-term fluctua-
tion characteristics of PV power, a fluctuation feature extraction method based on similar time-period matching
(STM) is proposed, utilizing the weather-induced fluctuation features of PV power to build a prediction model
based on an improved Transformer. Then, by fusing the long- and short-timescale trend features and fluctuation fea-
tures of PV power, a multi-timescale fusion method for PV power prediction is constructed. Finally, the proposed
model is validated using actual operational data from a PV power station and simulation data. Results demonstrate
that the proposed method effectively enhances the representational capacity and prediction accuracy of the forecast-
ing model.
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Fig.8 Comparative analysis of predictions from different al-
gorithms
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Table 1 Comparison of RMSE for prediction models

i PN s  Z=x SiPN
Transformer 0.623 1 0.806 1 0.790 7 0.990 4
BiLSTM 0.410 7 05809  0.6216 09101
STM-Transformer  0.523 7 07024 06701 09767
SC-BiLSTM 0.589 1 07887  0.8223  1.0421
AR5k 0.283 2%+ 0.476 7**  0.544 6%  0.888 4*
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Table 2 Comparison of MAE for prediction models

R [iES s  Zx 5P
Transformer 04714 07099 07773 09704
BiLSTM 0.3106 0.5075 03801  0.6784
STM-Transformer  0.360 3 0.6098 07074 08191
SC-BiLSTM 0.498 6 07533 09095  1.0489
RS 0.199 6%+ 0.358 5%  0.3997*  0.698 8*
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Table 3 Comparison of R? for prediction models

R HX  WEEZs 2= FHR
Transformer 0.949 4 0.945 8 09353 0.9317
BiLSTM 09661 09554 09436 09487
STM-Transformer ~~ 0.961 1 09538 09449 09418
SC-BiLSTM 0.9401 09387 09288 09236
AR 09747 09636 09662 09577
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Fig.9 Prediction results for a sunny day
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Fig.10 Prediction results for a sunny—to—cloudy day
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Fig.11 Prediction results for a cloudy day
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Fig.12 Prediction results for an overcast day
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Fig.13 Prediction accuracy curves of different models
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