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Research progress on defect detection technologies and methods for buffer
layer of high-voltage cable

Lii Pan, Zou Chaojun, Li Baopeng, Gao Bin, Tian Zhongyuan®
(State Grid Karamay Power Supply Co., Ltd., Karamay 834000, China)

Abstract: High-voltage cross-linked polyethylene (XLPE) cables constitute the core power transmission and distribution
channels of urban power grids. Buffer layer failure caused by ablation has become a major hidden danger threatening the
safety of cable body and the stability of power grid operation. This paper systematically summarized the research status of
defect detection technologies for high-voltage cable buffer layers. Three mainstream methods, including electrical detection
methods (broadband impedance spectroscopy, partial discharge detection), chemical gas detection methods (characteristic
gas analysis), and imaging detection methods (X-ray, CT detection), were reviewed and compared in terms of their detection
principles, effectiveness, applicable scenarios, and advantages and disadvantages. Finally, the challenges faced by existing

technologies and future development directions were pointed out.
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Fig.1 The distributed parameter circuit model of cable
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Fig.2 Measurement of wide-frequency impedance
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spectroscopy of cable under electrode connection methods
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Fig.3 Test results of ultrasonic signal normalized voltage
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Fig.4 Schematic diagram of FTIR-based characteristic

gas detection device
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Fig.8 Schematic diagram of multi-parameter detection

system and detection results
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