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ABSTRACT: [Objectives] Cable faults within power systems
can lead to power supply interruptions, equipment damage,
and degradation of system stability. To address issues such as
poor real-time performance and delayed fault location inherent
in traditional cable fault detection methods, this study applies

online monitoring technology to enhance cable operational

reliability.[Methods]Based on the principle of electromagnetic
induction, this research explores integrated online monitoring
technologies for cable faults to overcome limitations of tradi-
tional methods. A cable fault early warning and location sys-
tem (SHK-ECTL) was developed. The system employs high-
frequency current sensors installed on cable shields to collect
transient traveling waves and steady state current signals in real
time. Integrating temperature compensation technology, signal
filtering, and digital processing, it enables online mon- itoring
of cable temperature, partial discharge, and insulation status.
The system architecture comprises field sensors, master station
servers, and cloud platforms, supporting functions inc- luding
fault early warning, precise ranging (accuracy +5 m), fault line
selection, and sheath current monitoring. Real- time alerts via
WeChat/ APP and remote data analysis are facilitated through
4G/5G networks. [Results]In practical deployment across 15
circuits of 10 kV cables at an enterprise, the system successfully
issued early warnings for multiple potential fail- ures within six
months, preventing economic losses exceeding RMB 2 million.
Tests verified 100% accuracy in ground fault identification, with
ranging errors controlled within 5 m, sig- nificantly reducing
fault localization time. The system also provides historical data
traceability, MODBUS communication interfaces, and cloud
based management capabilities, enabling unattended operation
and maintenance. [Conclusion]Results demonstrate that the
developed system effectively detects early stage hazards such
as cable joint aging and insulation weaknes- ses,preventing fire
and explosion accidents.It shifts maintenan- ce strategies from
post failure repair to predictive maintenance, providing reliable

safeguards for the secure and stable operati- on of power
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systems.

KEY WORDS: power system; cable failure; compre-
hensive on-line monitoring technology; fault warning;

positioning efficiency; condition maintenance
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Fig.3 Field application photo of SHK-ECTL system
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