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Overview of Fault Diagnosis Criteria for High Voltage Cable Metal Sheath Grounding
System Based on Sheath Current

ZHAO Yang', MA Xianwei', CHENG Yangchun®’, HUANG Zijian’, ZHOU Ge', GUO Tian'
(1. State Grid Beijing Power Supply Company Cable Branch, Beijing 100031, China; 2. North China Electric Power University,
Beijing 102206, China)

Abstract: The metal sheath grounding system of high-voltage cables is critical to the safe operation of cables and, at
the same time, its fault rate is high. The monitoring results of metal sheath grounding current can reflect the health
status of the cable metal sheath grounding system and is an important basis for assessing the operation status of high-
voltage cable lines. In this paper the formation mechanism of the metal sheath current is explained.The common de-
fects of the metal sheath grounding system is also described briefly. Finally, the criteria for diagnosing the defects of
metal sheath grounding system by using metal sheath current both at home and abroad are comprehensively sorted
out, and the effect of the existing criteria is compared through field cases to provide reference for proposing more ac-
curate and comprehensive diagnostic criteria further.
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Fig.1 High voltage cable structure diagram
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Fig. 2 Electromagnetic coupling loop between core

conductor and metal sheath
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Fig.3 Magnetic field generated by three-phase core

current and its cross chain with metal sheath
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Fig.4 Cross bonding ground system in a section
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Fig. 5 Distribution of fault locations of high-voltage cables

at different voltage levels
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Table 1 Application scope of online detection method
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Fig. 6 Typical sensor installation position
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Table 2 Summary of absolute value criterion of sheath

current
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Table 3 Summary of criterion for ratio of sheath current

to load current
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Table 4 Sheath current change degree division
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Table 10 Fault diagnosis of cross interconnection

box flooding
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Table 12 Cable line sheath current data(maximum value

of each data)
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Table 13 Diagnostic results based on the absolute value

criterion of ground current
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Table 14 The diagnostic result of the ratio criterion of

ground current to load current
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Table 15 The diagnostic results of the ratio criterion of

the measured values of three-phase ground current
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Fig.7 Comparison of the measured ground current of a

cable line with the calculated value in normal state
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