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Abstract : Photovoltaic power prediction accuracy is crucial for grid stability, but outliers in historical data
can interfere with the training of prediction model and reduce prediction accuracy. To this end,
this paper proposes an anomaly detection and repair method that integrates multiple meteorological
features, firstly, based on correlation analysis and random forest to screen key meteorological
factors, and constructs a reference hyperimage to characterize the normal power mode. Then, the
improved Reed-Xiaoli algorithm was used to detect and eliminate the historical anomalous data,
the hyperimage was iteratively optimized, and the test sample anomaly was detected based on
the loose threshold. Finally, the hyperimage was used to repair the abnormal and missing data.
Simulation experiments show that the detection accuracy of the proposed method is better than
that of the traditional method, and the mean absolute error is reduced by 12.3% compared with the
traditional repair method, which verifies the engineering practicability of this method.
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Fig.6 Refer hyperimage optimization results
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Table 2 Performance index of online anomaly detection

S 20 30

Wl mwi BE%E P RHE BEE F1AK
0.05 58.83 88.20 72.86 85.00 99.80 91.80
0.10 65.45 91.40 77.60 93.18 99.80 96.37
0.15 78.44 91.00 84.25 96.13 99.46 99.77
0.20 84.36 90.95 87.93 97.35 99.51 98.41
0.25 88.98 91.44 90.19 98.06 99.46 98.72
0.30 92.19 90.93 91.55 98.57 99.36 98.97
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Table 3  Errors of different filling methods

B Ll 0.1 0.2 0.3 0.4 0.5

_ MAE 045 044 043 042 042
AT
RMSE 094 097 092 093 0.91
MAE 117 1.08 1.08 1.10 1.12
RMSE  1.51 1.37 137 1.40 1.43
MAE  0.63 0.45 050 050 0.0

RMSE 1.26 0.98 1.08 1.08 1.08

ficRES

MAE 0.58 0.44 0.44 0.45 0.45
RMSE 1.14 0.92 0.92 0.94 0.96

7
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Fig.7 Anomaly detection and remediation results
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Table 4 Comparison of single-step prediction results under different methods

SR 0 0.05 0.10 0.15 0.20 0.25 0.30

i 0.076 0.053 0.093 0.071 0.033 0.086 0.043

MAE LOF L 0.076 0.046 0.052 0.056 0.045 0.063 0.082
ARSI 0.042 0.041 0.051 0.070 0.056 0.054 0.042

6 0.110 0.043 0.053 0.063 0.065 0.078 0.049

RMSE LOF L 0.127 0.090 0.085 0.081 0.060 0.068 0.090
SRS 0.063 0.041 0.047 0.051 0.065 0.067 0.048
J5thh 99.796 99.952 99.887 99.919 99.988 99.956 99.965
R LOF L 99.796 99.960 99.92 99.968 99.983 99.961 99.962
ES'@R7S 99.904 99.967 99.923 99.912 99.964 99.968 99.971
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Table 5 Comparison of 2-step prediction results under different methods

S A 0 0.05 0.10 0.15 0.20 0.25 0.30
b 0.184 0.625 0.632 0.612 0.750 0.728 0.698
MAE LOF L 0.184 0.586 0.633 0.716 0.727 0.661 0.659
ARSI 0.181 0.346 0.450 0.488 0.435 0.490 0.459
Jith 0.440 1.523 1.538 1.524 1.845 1.748 1.688
RMSE LOF L 0.441 1.436 1.483 1.658 1.813 1.587 1.642
ATk 0.435 0.765 0.986 1.165 0.999 1.217 1.123
iG] 97.437 84.479 83.853 82.870 75.098 76.893 80.922
R? LOF L 97.437 85.999 84.358 80.591 76.024 82.785 81.868
AT 97.479 94.348 91.759 89.253 91.277 87.182 90.999
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Fig.8 Comparison of prediction results under different prediction steps
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