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CVT insulation status evaluation based on improved criteria importance
through intercriteria correlation method

DUAN Pingtao, LI Yuan, ZHOU Kai, YUAN Hao, ZHOU Hao
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to ensure the safe and stable operation of capacitor voltage transformer (CVT), improve its insulation
reliability, the insulation state of CVT was evaluated based on improved criteria importance through intercriteria correlation
(CRITIC) method. Firstly, the CVT was conducted the artificially accelerated thermal ageing, and its capacitance and
dielectric loss factor, polarization and depolarization current, voltage and current were tested under different ageing cycles.
The results show that after ageing, the total capacitance of CVT increases from 10.106 nF to 10.155 nF, the time constant of
the third branch increases from 62.35 s to 82.80 s, the current and voltage phase difference increases from 96.3° to 97.8°,
and only the primary side apparent impedance value decreases among the insulation characteristic parameters. Subsequently,
the CRITIC method was improved by residual expectation coefficient and activation entropy, and the improved CRITIC
method was used to weight and score the CVT insulation characteristic parameters. In the empowerment results, the weight
of 0.1 Hz low frequency dielectric loss factor is the largest, which is 0.323 3, and the weight of C1 dielectric loss factor is
the smallest, which is 0.091 2, and the improved CRITIC method solves the problem of information incompleteness. Finally,
the insulation score of CVT was correlated with the operating time under actual working condition, and its insulation status
was evaluated. When the insulation score is 0 points, the corresponding operating time under working condition is 29.88
years, which is consistent with the actual project. According to CVT insulation score, the internal insulation state can be
judged.
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Fig.2 Voltage and current test wiring diagram
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Table 2 Three branches identification results
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Table 4 Insulation characteristic parameter value
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Table 5 Improve CRITIC method empowerment results
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