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A Comprehensive and Intelligent Monitoring Method for the Lifespan of
Switchgear Based on Near-Infrared Two-Dimensional

Correlation Spectroscopy Technology *
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Abstract: To extend the service life of switchgear equipment and ensure the safe operation of the power system,a comprehensive and in-
telligent monitoring method for switchgear life based on near-infrared two-dimensional correlation spectroscopy technology is studied.
The Fourier transform infrared spectrometer is used to collect the interference pattern of the switchgear in all directions and throughout
its lifespan. Based on this,the near-infrared spectrum is determined through Fourier integral transformation. According to the principle
of generalized two-dimensional infrared correlation spectroscopy, the near-infrared two-dimensional correlation spectrum is generated
through MATLAB program. Based on the near-infrared two-dimensional correlation spectrum,the ASTER-QDE method is used to invert
the temperature of the switchgear. Based on the inversion of temperature ,four indicators including multi-level temperature threshold and
temperature rise amplitude are set,and the abnormal temperature status of the switchgear is judged by the fusion of multiple indicators,
achieving intelligent monitoring of the switchgear’s all-round and full life. The experimental results show that the proposed method can
accurately generate near-infrared two-dimensional correlation spectra of switchgear under different temperature conditions, obtain high-
precision temperature inversion results,and achieve accurate anomaly detection.

Key words : near-infrared ;two dimensional correlation; spectral technology ; monitoring of switchgear; temperature inversion ; integration
of multiple indicators
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