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Research on permitted penetration capacity of distributed PV
generation based on flexible network structure
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of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240,
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Abstract; The impact of grid-connected distributed PV generation on regional distribution network is analyzed in this pa-
per. On this basis, considering flexible network structure under the background of active distribution network, a model
calculating the permitted penetration capacity of distributed PV generation is established, with a series of static security in-
dexes adopted as constraints. Enumeration method based on dichotomy as well as hybrid intelligent algorithm is proposed
to solve the model containing single PV generation and multi PV generations respectively, which ensures high efficiency of
the model. The model and the algorithm proposed are applied in calculating, comparing and analyzing the permitted pene-
tration capacity of distributed PV generation in several representative connection modes of medium voltage distribution net-
work. Through the case study, the effectiveness of the proposed method is verified, some regularities are summarized, and
relevant suggestions are propounded.
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Fig.1 Typical distribution network structure with

distributed photovoltaic
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Fig.2 Example of flexible network structure with

3 sections and single link
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Fig.3 Calculation process of penetration capacity with

single PV access to the feeder
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Fig.5 Radial connection mode with 3 sections
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Fig.6 Penetration capacity ofdistributed photovoltaic in

radial connection mode with 3 sections
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Fig.7 Connection mode with 3 sections and single link
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Fig.8 Penetration capacity of distributed photovoltaic in

connection mode with 3 sections and single link
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Fig.9 Connection mode with 3 sections and double links
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