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Power System Protection and Control
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Short term power prediction based on hybrid wind-PV forecasting model
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Abstract: Accurate wind power and photovoltaic power outputs forecasting is important to improve the scheduling
quality of wind and solar hybrid generation system. The hybrid wind-PV forecasting model based on BP neural network is
established to achieve the forecasting of the entire wind power and photovoltaic power station, using the same forecasting
model instead of twice forecasting, it can simplify the prediction and improve the prediction precision effectively. The
method is validated by wind farm and photovoltaic system data in a coastal islands and the forecast error is calculated and

analyzed. The results show the method has high accuracy, which has good academic value and practical value to forecast
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power for hybrid wind-PV generation system.
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Fig. 1 Structure of BP neural network prediction model
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Fig. 2 Photovoltaic generation forecasting curves
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Fig. 3 Wind power forecasting curves
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Table 1 Forecast and actual values of photovoltaic

Wi SERRINER, TN/ S K/i)‘c,i'ﬁz T )‘Cﬁ'ﬁjﬁ
kW kW FREA(W/mT) A W/m®)
9:00 103.2 112.116 151 163
9:15 87.6 103.677 136 153
9:30 81.6 99.867 133 153
9:45 972 95.549 1325 141
10:00 83.7 90.733 124 137
10:15 81.9 79213 140 151
10:30 89.7 95.245 148.5 159
10:45 85.6 81.771 132 127
11:00 75.6 78.681 124 110
11:15 76.6 76.928 122 117
11:30 714 72.663 118 110
11:45 60.6 67277 106 104
12:00 474 50.566 98 95
12:15 80.8 58.615 137 107
12:30 918 69.76 140 122
12:45 612 79.32 925 1325
13:00 50.7 60.485 86 106
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Table 2 Forecast and actual values of wind power

- SEER IR/ T 2/ SRR AT/ o R/
kW kW (m/s) (m/s)
9:00 514.5 539.143 2.55 3.04
9:15 215 491.162 2.4 5.15
9:30 499.667 482.625 1.4 439
9:45 586.5 463.229 2.35 3.53
10:00 520.5 589.726 22 3.52
10:15 445 569.568 2.4 2.45
10:30 648 572.904 2.9 5.33
10:45 555.667 561.701 2.05 2.14
11:00 423 689.732 1.1 5.18
11:15 488.333 497.547 32 2.24
11:30 478.667 496.138 0.85 2.4
11:45 355 490.909 13 4.47
12:00 332.333 485.207 3.5 3.58
12:15 339.667 399.629 2.6 1.77
12:30 381.667 345.056 22 3.95
12:45 3775 326.107 2.95 2.13
13:00 355.5 325.861 2.1 3.27
% 3 MR ESIT
Table 3 Error statistics of prediction
ZH Jetk A
¥ iR Z5(RMSE) 0.017 1 0.078 6
P LatR % (MAE) 0.0134 0.062 8
PRI FIRTR 25 44 {E (MAPE) 2.636 4 0.180 6
MM R H () 0.960 5 0.886 4
Es % 100% 100%
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