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Fig.1 Structure of traditional distribution network
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Fig.2 Structure of closed-loop between feeders flexible
distribution network
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Fig. 3 Structure of flexible distribution network between
feeder loops
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Fig. 4 Structure of honeycomb-shape
distribution network
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Fig.5 Mesh-shape distribution network
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Fig. 6 Structure of hexagonal mesh distribution network
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Fig. 7 Reconstruction method of rectangular mesh
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Table 1 Analysis results of load bearing interval
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Fig. 8 Load carrying interval of distribution network
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Table 2 DG hosting result of different types of loads
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Morphology, core features and research prospect of mesh-shape medium voltage distribution network

LIU Hong', LI Qizhe', GAO Qiang”, XU Zhengyang', XUE Shimin', LI Yuexuan'
(1. Key Laboratory of Ministry of Education on Smart Power Grids (Tianjin University), Tianjin 300072, China; 2. State Grid
Zhejiang Electric Power Co ., Ltd, Hangzhou 310000, China)

Abstract: The current research on medium voltage distribution networks has yet to involve the flexible, controllable grid structure
of the whole system power flow. Therefore, a mesh-shape medium voltage flexible interconnected distribution network topology is
proposed with the soft open point (SOP) as the core networking device, besides, the core characteristics and research of which is
proposed. Firstly, the typical architectures of traditional, flexible, and honeycomb distribution networks are analyzed. The
advantages and disadvantages of each architecture are clarified by combining their networking devices and control modes.
Secondly, the network shape, control and protection strategy, and transformation mode of the meshed distribution network are
discussed. Then, the rectangular mesh topology, hexagonal mesh topology, and AC-DC hybrid network topology are proposed for
different application scenarios. The transformation mode of the transition from the traditional distribution network to the meshed
distribution network is constructed. Thirdly, the core characteristics of the mesh topology are described, and the quantitative
analysis and calculation are carried out from the perspectives of load-carrying capacity and distributed power supply (DG) absorption
capacity. Finally, the structural advantages of the mesh distribution network are summarized. Finally, the future research ideas of
planning and operation for this new topology are summarized and prospected.

Key words: mesh-shape medium voltage distribution network; flexible interconnection; soft open point; flexible and controllable;

distributed generation
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Table A1 Load carrying interval coordinate of traditional distribution network
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Table A2 Load carrying interval coordinate of flexible distribution network
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Table A3 Load carrying interval coordinate of mesh-shape distribution network
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