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Collaborative method for an active distribution network reconfiguration and
component repair for resilience improvement

PENG Hanmei -2, LIU Ziwei*, TAN Mao® 2, WANG Weishou?!, SU Yongxin® ?
(1. College of Automation and Electronic Information, Xiangtan University, Xiangtan 411105, China; 2. Hunan Engineering
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Abstract: Extreme events will cause multiple failures in an active distribution network and involve a long repair time for
faulty components. Traditional failure recovery methods will make the system less resilient. Considering the fault
recovery stage of an active distribution network, we propose a collaborative method of reconfiguration and faulty
component repair oriented to resilience improvement. First, combined with a resilience index of the active distribution
network that takes into account the importance of the load, the main measures of resilience improvement in the fault
recovery stage are analyzed. Then a framework for collaborative strategies for reconfiguration and faulty component
repair is proposed, and the update and correlation of line state and node load power supply state variables in alternate
coordination are given. Then, the objective functions of faulty component repair in the whole process and reconfiguration
are established. There is a problem that it is difficult to distinguish the upstream and downstream relationship of faulty
components. This is because of the characteristics of active distribution network with multiple distributed power sources.
To tackle this problem, a distinguishing method based on the method of eliminating the fault loop and circling source
equivalent method is proposed. Finally, example results show that the proposed method can effectively improve the
resilience of the active distribution network.
This work is supported by the National Natural Science Foundation of China (No. 61873222).
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Fig. 1 Failure response process of resilient active
distribution network
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Fig. 2 Framework for the collaborative strategy of
reconfiguration and faulty component repair
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Fig. 3 Example of circling source equivalent method
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Fig. 4 Flow chart of faulty component repair
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network example
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Table 1 Load parameters

W R | WA AR | WA s
B RKW | G RKW | S KW
1 124 12 65 23 65
2 78 13 60 24 70
3 55 14 72 25 52
4 100 15 80 26 48
5 8 16 90 27 45
6 80 17 86 28 5
7 70 18 58 29 50
8 70 19 50 30 29
9 62 20 52 31 18
10 52 21 78 32 30
1 45 22 64 33 32
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Fig. 6 System topology state after the first reconfiguration
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