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Fig.1 Flexible interconnected multi-scenario application
of SOP in distribution networks
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Fig.2 Back-to-back VSC topology of two-terminal SOP
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Fig.3 Topology of multi-terminal SOP
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Fig.5 Distributed generators, loads and energy storage
systems integrated via DC-bus of SOP
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Fig. 7 Implementation of SOP operation control
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Technologies and Application of Soft Open Points in Distribution Networks

WANG Chengshan', JI Jie', J1 Haoran', YU Hao', WU Jianzhong®, LI Peng'
(1. Key Laboratory of the Ministry of Education on Smart Power Grids (Tianjin University), Tianjin 300072, China;
2. School of Engineering, Cardiff University, Cardiff CF24 3AA, UK)

Abstract: Flexible distribution networks are promising solutions to improve the operation performance by coordinating the diverse
resources of distributed generators and loads. Soft open point (SOP) is considered as the essential equipment for realizing flexible
distribution networks. In recent years, researches on the SOP operation control have been widely conducted and achieved abundant
progress. This paper starts from the development trend of flexibility of the distribution network. The technical forms and
application forms of SOP and its derived flexible interconnection concepts in multiple scenarios are reviewed and sorted out. On this
basis, the key technical issues on SOP integration in flexible distribution networks for operation optimization, self-healing control,
and configuration planning are explained, followed by a summarization of the current works. The development trend of SOP in the
future 1s prospected, which provides ideas for the further expansion and deepening of the research and application of SOP
technologies.
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