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Fault self-healing control method for distribution network based on

zero-sequence current injection

ZHANG Zhi', LI Fu', WANG Guoyu', WANG Kun’
(1.Wuzhong Power Supply Company, State Grid Ningxia Electric Power Co., Ltd., Ningxia 751100, China;
2.Guodian Nanrui Nanjing Control System Co., Ltd., Nanjing 210000, China)

Abstract: To accurately and quickly locate the fault of underground cables of the distribution network and realize the
fault isolation and the self-healing control of the distribution network, a fault self-healing control strategy for the
distribution network based on the zero-sequence current injection method is proposed. First, a distributed zero-sequence
current carrier signal is injected into the cable network, and the carrier signal is transmitted to the substation through the
cable. At the substation, the signal is processed, and its characteristics are analyzed to quickly identify the faulty line
and locate the fault. This enables timely fault isolation, contributing to the self-healing process for the distribution
network. The signal injection device does not require an external power supply, making it easy and cost-effective to
install around underground power cables and handle cable network faults. Finally, a numerical simulation is performed
on MATLAB, validating the effectiveness of the proposed method.
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Figure 1 Radial and tree network structure
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Figure 2 Zero-sequence current distribution during

radial network failure
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Figure 3 Zero-sequence current distribution during

tree network failure
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Figure 4 Configuration and installation of current
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