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Single-phase grounding line selection method for multi-terminal

power supply distribution network
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(1.0rdos Power Supply Branch, Inner Mongolia Power (Group) Co., Ltd., Ordos 017010, China; 2.State Key Laboratory of Advanced
Electromagnetic Engineering and Technology , Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The access of the medium-voltage (MV) microgrid changes the radial structure of the traditional distribution
network, causing the distribution network to operate in a multi-terminal power supply mode. The single-phase
grounding (SPG) fault is a frequent fault type in distribution system, and multi-terminal power supply operation
complicates the grounding fault characteristics of the distribution network. Thus, the traditional SPG line selection
method is no longer applicable. This paper analyzes the network structure of the MV microgrid and the MV distribution
network and establishes a multi-level multi-terminal power supply distribution network model with MV microgrid
access. Then, the SPG fault characteristics of the multi-terminal power supply distribution system under the small
current grounding mode are analyzed from the perspective of two-level bus nodes. Furthermore, based on the analysis of
fault characteristics, a line selection method suitable for multi-terminal power supply networks with microgrid access is
proposed, and a detailed design is carried out in terms of equipment layout and line selection task allocation, forming a
relatively complete automatic line selection system. At the same time, the proposed line selection scheme is based on the
two-level bus nodes, which can be analogously applied to the multi-level multi-terminal power supply distribution
network. The simulation results show that the proposed line selection scheme can be effectively applied to the multi-
terminal power supply distribution network with MV microgrid access.
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Figure 1 Common distributed power supply wiring forms
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Figure 4 Multi-terminal power supply distribution

network with MV microgrid access
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Figure 5 Zero-sequence current distribution diagram of multi-

terminal power supply distribution network under L, fault
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Figure 6 Zero-sequence current distribution diagram of

multi-terminal power supply distribution network under L, fault
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of multi-terminal power supply distribution network under L, fault
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of multi-terminal power supply distribution network under L fault
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Figure 12 Flow chart of SPG line selection in multi-terminal power supply distribution network
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Figure 13 Waveform analysis of each microcomputer line

selection device
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Table 3 SPG line selection results under various working conditions of ungrounded neutral point system
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Figure 14 Zero-sequence current of each line changes when grounding fault occurs in L
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Table 4 SPG line selection results under various working conditions for grounding system via arc suppression coil
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