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Abstract: To reduce the probability of contamination flashover fault and ensure stable operation of power grid, a
rapid detection method for the contamination status of composite insulators considering spectral information inter-
ference is studied so to improve the effectiveness of rapid contamination status detection. Spectroscopic information
of composite insulators is collected by a spectrometer, a noise -adaptive principal component transformation algo-
rithm is used to transform and process the collected spectroscopic information, thus yielding an effective spectro-
scopic information matrix and an interference information matrix.By orthogonal subspace projection method , inter-
ference information subspace is set up in accordance with the interference information matrix. The effective spectral
information is projected in interference information subspace to suppress interference information and obtain residu-
al data of spectral information. Moreover, the spectral information features of the contamination status of composite
insulator are extracted from residual data by principal component analysis. In the hierarchical limit learning ma-
chine, the extracted spectral information features are input, and the rapid detection results of contamination status
of composite insulator are output. The experimental results show that this method can effectively collect the spectral

information of composite insulators, extract the spectral information features and eliminate the interference informa-
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tion. This method can effectively and quickly detect the status of composite insulators.Under different percentages

of contaminatino area to the total insulator area, the correlation coefficients of the rapid detection by this method are

all close to 1,including high detection accuracy.

Key words: spectral information interference; composite insulator; contamination status; rapid detection; princi-

pal component analysis; extreme learning machine
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Table 1 Equivalent salt density of four levels in pollution

state of composite insulators

PG LR (mg- cm™)
1 0.04~0.07
2 0.07~0.11
3 0.11~0.26
4 0.26~0.36
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Table 2 Parameters of S185 spectrometer
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Fig.1 Composite insulators with four pollution levels
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