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Fig.1 Distribution network partitioning process

based on AP clustering algorithm
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Fig.2 Discretization results and their probabilities
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Fig.3 Partition result based on AP clustering algorithm
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Table 1 Configuration results of energy storage with

considering distribution network partition
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considering distribution network partition
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Optimization method of distributed hybrid energy storage based on
distribution network partition
LIU Haitao"?,XU Lun',HAO Sipengl'z,ZHANG Xiaolian'?,ZHANG Chao'

(1. School of Electric Power Engineering, Nanjing Institute of Technology,Nanjing 211167, China;

2. Jiangsu Collaborative Innovation Center for Smart Distribution Network , Nanjing 211167, China)
Abstract: In order to improve the absorption capacity of distribution network to DGs (Distributed Genera-
tions) with different output characteristics and realize the optimal operation of distribution network with mul-
tiple DGs and large loads involving different output characteristics, an optimization method of distributed
hybrid energy storage based on distribution network partition is proposed. Considering the probabilistic charac-
teristics of multiple DGs and large loads,the discretization models of DGs and large loads are obtained by
using K-means algorithm,and the electrical distance matrix of distribution network after discretization is cal-
culated to obtain the similar matrix of distribution network partition. The distribution network is divided
into multiple partitions according to the similarity between nodes by using the AP (Attractor Propagation)
clustering algorithm, and then the clustering center nodes for installing the hybrid energy storage system
are determined. Considering the charging / discharging efficiency and state-of-charge of energy storage system,
the capacity configuration of the hybrid energy storage system is carried out. The unbalanced power of
each partition is decomposed into high frequency component and low frequency component by Hilbert-
Huang transform, which are respectively used as the reference power of capacity configuration for power-
type and energy-type energy storage,so as to determine the optimal configuration scheme. The example re-
sults show that the proposed optimization method can effectively improve the utilization efficiency of energy
storage and the economy of configuration scheme.

Key words:distributed hybrid energy storage;distribution network;discretization model;partition; AP clustering

algorithm; Hilbert-Huang transform;capacity configuration
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Fig.A1 Schematic diagram of IEEE 33-bus distribution system
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Fig.A2 Output curves of distributed generator
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Table A1 Clustering center node and its supporting nodes
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Table A2 Parameters of energy storage system
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