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An aerial line active distribution network pilot protection scheme based on topology of virtual node

LI Ruisheng
(XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: To solve the impact of active distribution network bi-directional current on distribution network protection, this paper
analyzes the protection PDN problem of the DER access, and puts forward the multi-branch pilot directional protection scheme based
on topology of virtual node, which is suitable for aerial line distribution automation. The protection scheme adopts EPON technology,
uses GOOSE transmission of EPON, FTU transfer starting component and directional component, and realizes the distribution
network protection by using centralized pilot directional protection, which can well solve those problems of DG access. We design
FTU and centralized protection device used in the practical ADN system, and test the up and down transmission delay of GOOSE and
accurate tripping time of the protection. The experimental results show that multi-branch pilot directional protection scheme based on
topology of virtual node is suitable for ADN, and has good application prospect.
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Fig. 1 Aerial line distribution network
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Fig. 2 Fault processing of voltage time type typical ring
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Fig. 3 Active three branch line pilot directional protection
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Fig. 4 Active multi-branch line pilot directional protection
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Fig. 5 Pilot directional protection including passive
multi-branch line
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Fig. 6 Node unit protection zone
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Fig. 7 Centralized pilot directional protection based on
EPON technology
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Fig. 8 Distribution network connection of Nan-Ji island micro grid demonstration project
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