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A prediction method of PV output power based on the combination of improved
grey back propagation neural network

WANG Xinpu', ZHOU Xiangling®, XING Jie?, YANG Jun'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Operation Monitoring Center, Hubei Electric Power Company, Wuhan 430077, China)

Abstract: Photovoltaic (PV) power generation has the typical characteristics of intermittence and volatility. Therefore, it
is of great importance to accurately predict solar output for optimization of power grid scheduling, power grid planning,
and improving the competitiveness of the renewable energy power generation. Based on the modified grey back
propagation (BP) neural network, this paper proposes a multi-model combination photovoltaic output power prediction
method. The conventional grey model, the power function transformation grey model, the residual modification grey
model and the equal-dimension-newly-information grey model are used and all single grey forecasting results are
optimized combination by utilizing BP neural network. The combination weights are automatically adjusted according to
the deviation of the output values and expected values. This method avoids the complex process of calculating weight
coefficient. By integrating multiple single prediction results as the sample to train the BP neural network, it can finally
obtain the optimal weights and accurate prediction results. The forecasting is realized based on real PV data of Hubei
power grid. Example calculation demonstrates that the proposed method can significantly improve the prediction accuracy
of photovoltaic output.
This work is supported by National Natural Science Foundation of China (No. 51277135 and No. 50707021).
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Table 1 Photovoltaic output forecast on August 15

L] 148 GM(1,1) RS GM(1,1)

R ZEMB1E GM(1,1)

SEAERE GM(1,1) WAl BP M2 M4 4 FLSE

8:00 15.12 17.95 1592 17.92 15.64 1932
9:00 37.10 4051 37.07 36.73 40.10 4230
10:00 56.01 57.96 55.93 55.11 6136 64.09
11:00 68.32 67.99 68.89 69.96 76.26 78.79
12:00 78.93 82.56 78.73 78.08 80.64 84.55
13:00 81.66 83.65 81.20 79.96 84.81 84.55
14:00 78.16 81.70 7798 77.23 82.64 83.55
15:00 70.30 73.12 69.68 67.70 74.44 7426
16:00 52.49 56.15 52.04 50.53 5521 5831
17:00 30.50 29.88 30.60 30.68 3238 29.48
18:00 1137 9.99 12.04 1351 12.02 8.67
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Fig. 3 Photovoltaic output of sunny day
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