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Research on Live Positioning Method of High-voltage Cable Outer Sheath Grounding
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Abstract: To enhance the detection efficiency and positioning accuracy of high-voltage cable outer sheath grounding fault, and address
the limitations of traditional positioning methods that rely on power outage operation, positioning delay and high implementation
complexity, a live positioning method based on sheath circulating current characteristics is proposed. Taking single-ended protective
grounding and cross-connected grounding as examples, the formation mechanism of sheath current is analyzed theoretically, and the
electromagnetic transient model of three-phase single-core cable is built and validated based on PSCAD/EMTDC. By simulating the
dynamic process of the outer sheath grounding fault, the distribution characteristics of the sheath current varying with the fault location
are analyzed. A polynomial fitting method is employed to establish the sheath current-fault location characteristic equation, which,
combined with current inversion at the direct grounding end, enables real-time online fault location. Engineering case studies have
verified the feasibility of the proposed method. For single-end grounding systems, fault location can be achieved through single-point
current measurement, while cross-connected systems require synchronous current monitoring at both ends to identify fault sections and
determine precise locations, without power outage and low operation complexity. The proposed method provides an effective technical
reference for on-line detection and rapid location of high-voltage cable outer sheath grounding fault, and has important engineering
application value.
Key words: high-voltage cable; sheath circulation; grounding fault; characteristic equation; live positioning
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Table 1 Main parameters of 220 kV cable
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Table 2 Comparison of theoretical value and simulation
value of induced voltage

SEERIA | UV Ug/V | HIRFR209%
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900 52.74 50.81 3.66
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Table 3 Comparison of theoretical value and simulation
value of sheath current

bR 1A | Ig/A | R
50 5.055 4.985 1.38




100 7.399 7.260 1.88
150 9.743 9.512 2.37
200 12.088 11.729 2.97
250 14.432 13.946 3.37
300 16.777 16.179 3.56
350 19.121 18.305 4.27
400 21.465 20.443 4.76
450 23.810 22.653 4.86
500 26.154 24.858 4.95
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Fig. 7 Single-ended protection grounding mode sheath
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Table 4 Sheath current inspection data
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Table 5 Data of sheath current in normal operation
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