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Online monitoring method for insulation resistance of high-voltage
cable outer sheath based on mental sheath circulation current

WANG Chunpo, ZHOU Kai, MENG Pengfei, LIU Zhaogui
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The insulation resistance of the outer sheath of high-voltage cables is an important parameter for measuring the
insulation state of high-voltage cables. In this paper, an online monitoring method based on metal sheath circulation current
was proposed to evaluate the insulation resistance of the outer sheath of high-voltage cables, so as to realize the real-time
monitoring of the insulation state of high-voltage cables. The formation of mental sheath circulation current and its
relationship with the insulation resistance of outer sheath were analyzed, and a calculation model was derived. Then the
online monitoring of high-voltage cable with single-end grounding and cross-linked grounding have been carried out. The
results show that the error between the online monitoring method and the offline measurement method is less than 20%, and
the measurement effect of the method is significantly better in the cross-linked grounding segments than in the two-sided

cable segments, which is of great significance for the condition monitoring and fault location of the metal sheath of high-
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voltage cables.

Key words: outer sheath of the cable; metal sheath circulating current; insulation resistance; online monitoring
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Fig.1 The equivalent circuit diagram of leakage current
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Fig.2 Induced voltage and induced current
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Table 1 Parameters of high-voltage cables
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Y2 )7 L /mm 19 2R HLH EL 2.3
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HL 45K )2 /mm 1 000 &R 2 R % /mm 2
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Table 2 Comparison on theoretical calculation and
measured values of induced current

it iR/A 50 150 250 350 450 550
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TRNEM/mH 216 2.15 215 214 220 217
HEGHE/mH 225 225 225 225 225 225
RE % 392 456 422 473 235  3.64
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Table 3 Comparison on theoretical calculation and
measured values of leakage current
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LI FEL A
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20 2% 2 BT
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Fig.8 Measuring equipment for insulation resistance of

outer sheath
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high-voltage cables measurement device
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Fig.12 Comparison on measurement data and offline data of

the cross-connected grounding high-voltage cable
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