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Multi-parameter detection method of cable ablation defect based on
characteristic gases with temperature and pressure variation

LIU Yin', REN Zhigang®, JI Hongquan’, MEN Yekun’, CHEN Houging’, LI Xiaoshan’, TANG Xiaojun’
(1. State Grid Beijing Electric Power Company, Beijing 100041, China;

2. State Grid Beijing Electric Power Company Electric Power Research Institute, Beijing 100075, China;
3. State Key Laboratory of Electrical Insulation of Power Equipment,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: High voltage cable is an important part of power supply system. Buffer layer ablation can lead to power cable
failure. In recent years, several cable accidents caused by buffer layer ablation have occurred. In order to solve the above
problems, a multi-parameter detection method for cable ablation defects was proposed based on buffer layer ablation
characteristic gases, temperature and pressure variation. The CH,, C,H,, and C,H, content in the buffer layer was analyzed
by Fourier transform infrared spectroscopy. The H, content in the buffer layer was measured by electrochemical sensor. The
temperature and barometric pressure in the buffer layer were measured by temperature sensor and piezoelectric barometric
pressure sensor. The performance of the system was tested by laboratory buffer layer ablation experiment and actual cable
detection experiment. The results show that the functionality and accuracy of the system meet the requirements, and the four
characteristic gases content, temperature, and pressure can be used as the parameters to characterize the buffer layer ablation
defects. The detection period of the system is less than 30 s, and the detection error is within £10%. The system has
advantages in terms of safety, detection speed, and accuracy, which can guarantee the safe operation of power cables.
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Fig.1 Structure of the multi-parameter detection system
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Fig.2 Actual diagram of the multi-parameter detection system
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Fig.3 Control strategy of multi-parameter system
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Fig.4 Infrared spectral analysis flow chart of characteristic

gases for cable ablation defects
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Fig.5 Simulated ablation experimental device of buffer layer
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Fig.6 Temperature and pressure results of

simulated buffer layer ablation
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Fig.7 Infrared spectra of characteristic gases from

simulated buffer layer ablation
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Fig.8 Characteristic gases analysis results of

simulated buffer layer ablation
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Fig.9 Multi-parameter detection results of actual cables
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