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Cluster Partitioning Method for High Proportion Distributed Photovoltaic
Access Distribution Network Considering Multi-Section Source-Load
Features Matching

PENG Qi, OUYANG Sen, ZHANG Jinming, XIE Yunxiang
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to facilitate the operation regulation of distribution network and reduce the line loss rate of distribution network
system to improve its transmission efficiency, a cluster division method of high-proportion distributed photovoltaic (PV) access to
distribution network considering the matching degree of multi-section source-load features is proposed. Firstly, the distributed PV
output curve connected to the distribution network and the load characteristic curve of each region are comprehensively discussed, and
the matching degree index of multi-section source-load features is designed to maximize the utilization of PV in the same cluster.
Moreover, the modular degree index considering the cluster structure and electrical distance, as well as the capacity matching index
and reactive power compensation index considering the cluster function are comprehensively designed. The comprehensive index
system is constructed to realize the division of distribution network cluster. Then, when the optimization algorithm is used to divide
the distribution network cluster, the constraints based on the network adjacency matrix are added to avoid the existence of isolated
nodes. Finally, taking the IEEE 33-node system as an example, the cluster division and the PV output optimization after the cluster
division are carried out. The results show that the proposed cluster division considering the multi-section source-load features match-
ing has better source-load features matching, stronger electrical coupling, and better active and reactive power balance. Compared
with the case without considering the cluster division, the photovoltaic power output optimization after the distribution network
cluster division can reduce the line loss rate of the distribution network system, thus improving the transmission efficiency of the
distribution network.

Key words: distributed photovoltaic; cluster division; source-load feature matching degree; module degree; capacity matching

degree; reactive power compensation
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Tab. 3 Cluster division results corresponding to different
indicators
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Fig. 6 Comparison of indicators in cluster division results,
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Tab. 4 Comparison of optimization results between cluster
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Tab. 5 Cluster division results corresponding to different
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