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High Precision Calculation Method for Loop Resistance of Metallic Sheath in Cross-linked
Grounding High-voltage Cables

CHEN Tengbiao', LIN Qingjie’, LI Dong’, ZHAO Weili', LEI Da', HU Liguang', TANG Zhiguo
(1. Shenzhen Power Supply Bureau Co., Ltd., Guangdong Shenzhen 518000, China; 2. Beijing Key Laboratory of High Voltage and
EMC, North China Electric Power University, Beijing 102206, China)

Abstract: High voltage power cable is an important equipment for power transmission, and metal sheath system is an
important part to ensure normal operation of high voltage power cables.The electromagnetic coupling is existed bw-
teen the three-phase metal sheaths of high-voltage cable ,which makes it difficult to solve the resistance of the ground-
ing circuit with high precision. Therefore , for high-voltage cables with cross-linked grounding in this paper, a method
to detect the resistance of metal sheath circuit with hetero frequency signal excitation is proposed , the equivalent cir-
cuit model of cable metal sheath grounding circuit under cross-linked grounding mode is studied and the electromag-
netic coupling relationship between each part of the three-phase metal sheath circuit is analyzed.The symmetric com-
ponent method is used to set up the decoupling equivalent circuit model of the loop , which eliminates the influence of
the coupling inductance on the loop resistance solution, ensures the solving precision of the loop resistance of the met-
al sheath grounding circuit for live detection of power cable.Moreover, both correctness and effectiveness of the model
are verified by simulation.

Key words: high voltage cable; loop circuit of the metal sheath; decoupled equivalent circuit; cross - linked

grounding; loop resistance
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Fig.1 Cable cross-linked grounding diagram
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method of high-voltage cable grounding circuit resistance
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Fig. 7 Simplified equivalent circuit of cross-connected grounding corresponding sheath under positive and negative

sequence current components(before decoupling)
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Fig. 8 Decoupled equivalent circuit corresponding to sheath for cross-connected grounding under positive and negative

sequence current components(after decoupling)
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Fig. 9 Decoupled front protector equivalent circuit under

zero sequence current component
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Fig. 10 The decoupled rear protective layer equivalent

circuit under zero sequence current component
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