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Comprehensive evaluation method of high-voltage harmonics in typical scenarios

considering time series trend characteristics
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Abstract: In response to the challenge of existing assessment indicators and methods struggling to distinguish harmonic
curve differences in typical scenarios where trend characteristics vary significantly and CP95 values are close, rarely
considering the time series trend characteristics and incapable of representing the differences scientifically and rationally
in harmonic levels, a high-voltage harmonic characteristic assessment approach that takes into account the time series

trend characteristics of typical scenarios is proposed. Firstly, based on the dual excitation theory, the temporal trend
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characteristics of the data sequence are extracted, and a comprehensive evaluation index system that encompasses
traditional harmonic indicators and temporal trend characteristic indicators is established for high-voltage harmonics
covering time series trend characteristics. Subsequently, considering the interrelation characteristics among the established
indicators, a comprehensive assessment model is presented for high-voltage harmonics in typical scenarios based on the
combination of sequential relationship analysis and the CRITIC method. Finally, case analysis validates the rationality and
effectiveness of the proposed method. The case analysis indicates that the established time series trend characteristic
indicators can effectively characterize the temporal development characteristics of data curves. For multiple harmonic
curves with close CP95 values, they can effectively represent the differences in harmonic levels. Finally, the case analysis
demonstrates that the established temporal trend characteristic indicators can effectively represent the temporal
development characteristics of data curves. For multiple harmonic curves with close CP95 values, the indicators can

efficiently characterize the differences in harmonic levels. The analysis results validate the rationality and effectiveness of
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the proposed method.
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Figure 5 Schematic diagram of time series trend

feature extraction
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Table 3 Comprehensive evaluation indices of harmonic
FRIIDEY X, X, X, X, X;
1 2.900 0 2.7175 2.0800 1.5200  0.8700
2 2.900 0 2.339 2 2.6400 0.2300  0.5600
3 1.730 0 1.549 2 1.6500  0.2500  0.500 0
4 1.730 0 1.637 7 1.0800  0.2600  0.5300
5 1.730 0 1.6717 1.6000  0.3000  0.560 0
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Table 4 Comprehensive weights of harmonic

evaluation indices

& X, X, X; X, X;

FW 02996 02497  0.1783  0.1486  0.1238
FM 02089  0.1248  0.2886  0.2109  0.166 8
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Figure 8 Comparison of comprehensive evaluation

values of harmonics
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