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Table 1 Data sheet on meteorological factors and PV plant power for a given day

. LB P HUKF 18 gt HEEIELE AT R JAUR] PN R

W - m™ S IW - m™ ARSH/W em™ C % m/s ) IRW
0.00 2.67 1.10 1.85 17.18 87.10 242 186.94 0.00
1:00 2.76 1.17 1.67 16.48 93.84 3.35 191.10 0.00
2.00 234 0.79 1.80 16.41 98.42 3.02 204.93 0.00
3.00 249 1.06 1.39 16.31 99.34 3.06 202.85 0.00
4,00 226 0.74 1.20 16.45 99.14 226 193.60 0.00
5.00 2.33 0.77 1.24 16.44 99.88 2.55 200.23 0.00
6:00 3.38 1.74 227 16.55 99.73 2.57 207.81 0.00
7:00 34.07 3251 29.37 16.62 100.40 3.01 208.17 0.23
800 65.97 63.85 69.11 17.43 93.72 1.70 212.28 0.56
9:00 18151 176.20 155.18 17.95 86.86 3.32 210.19 1.73
10:00 304.81 289.76 271.12 19.19 78.78 3.92 195.64 2.98
1100 72478 610.57 500.34 20.94 7137 498 188.25 6.04
12.00 956.85 607.86 621.82 22.56 66.69 5.46 199.01 7.96
13.00 896.39 512.46 493.02 24.24 62.27 4.07 196.25 7.15
1400 52531 453.13 456.09 24.77 58.85 434 185.06 5.06
15.00 1057.47 237.26 246.11 26.02 53.41 5.74 184.21 8.21
1600 72439 129.15 143.88 26.46 51.15 5.15 180.59 6.40
17:00 485.09 86.00 80.64 26.76 46.25 6.67 181.91 430
1800 239.20 103.13 113.19 24.80 56.11 5.74 172.52 1.87
1900 4731 30.91 3294 22.82 63.03 496 162.38 0.23
2000 2.90 1.39 2.15 21.02 71.00 451 168.25 0.00
21:00 2.00 0.55 1.54 20.70 74.12 448 161.15 0.00
22.00 2.39 0.87 1.75 20.03 77.98 6.15 163.66 0.00
2300 3.88 231 2.96 19.28 85.07 291 160.62 0.00
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Fig.1 Thermal diagram of the correlation between PV plant
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power and meteorological factors
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Fig.2 Flow chart of PV power prediction mechanism model
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Fig.3 Photovoltaic power prediction mechanism model
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Abstract: The article addresses the problem of relatively low accuracy of traditional PV power
prediction and proposes a hybrid TOPSIS-GRNN based mechanism—data driven PV plant power
prediction model. Firstly, the correlation analysis of several meteorological indicators and the
output power of PV power plant is carried out, and the meteorological data with high correlation is
selected as the input factor of the model. The TOPSIS algorithm was used to select the optimal
similar days, and then the theoretical values of their PV plant output power and meteorological
data were used to build the GRNN prediction model. Finally, the model was simulated and
validated by combining the historical meteorological data and power data on the DKASC website.
The final test results yielded an average power prediction accuracy of 0.826 9 kW for RMSE, 3.45%
for MAPE and 0.019 5 kW for MAE. The prediction accuracy of this forecasting method is
significantly higher than that of a single forecasting model and has some theoretical and practical
value.

Keywords: photovoltaic power prediction; TOPSIS; best similar day; GRNN
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