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Multi-period fault recovery method for active distribution networks incorporating SOP
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(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China)

Abstract: With the increasing penetration of power electronic devices and distributed generation (DG) in distribution
networks, existing fault recovery schemes fail to fully utilize the short-term overload capability of soft open points (SOPs)
and the ramping support of DGs, leading to insufficient resource utilization. To address this issue, this paper proposes a
multi-period fault recovery method for active distribution networks, incorporating SOP short-term overload capability and
DG ramping capability. First, the operating principle of SOPs is described, and its mathematical model with short-term
overload capability is formulated. Then, the post-fault ramping behavior of DGs is analyzed, and a corresponding
mathematical model for DG participation in fault recovery is developed. Based on these models, a multi-period fault
recovery optimization framework is established, in which the dynamic coordination between SOPs and DGs is explicitly
characterized, and a corresponding recovery procedure is developed. Case studies on the IEEE 33-node system verify that
the proposed method can significantly enhance fault recovery capability of distribution networks, proving its effectiveness.
This work is supported by the Smart Grid-National Major Science and Technology Project of China (No.
2025ZD0804600).
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Fig. 7 Comparison of load restoration capacity across schemes
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