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Research on Distributed Power Source Location in Electricity Distribution Networks
with the Consideration of Cascading Failures
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Abstract:In recent years, the frequent occurrence of large-scale power outages calls for the enhancement of the
ro-bustness of power networks. By means of the complex network analysis method, a cascading failure model was
established with the consideration of real current characteristics. Based on this model, the impact of location selection
methods of power generation nodes on the robustness of distribution networks against cascading failures was
discussed. Firstly, the location selection methods based on node betweenness and node degree were proposed, and
compared with random site selection.Simulation results show that these two location selection methods are better than
random selection in terms of network robustness. Secondly, the particle swarm optimization (PSO) algorithm was used
to further optimize the positions of power generation nodes. The experimental results demonstrate that the PSO
algorithm achieves higher network robustness than the methods based on node betweenness and node degree
nonetheless with a higher computational cost. Thirdly, with the principle of load balancing, a constrained PSO
algorithm was proposed to improve the computational efficiency. Finally, the influence of topological properties of
distribution networks on the location selection problem was investigated. The simulation results show that the
effectiveness of the methods increases first and then decreases with the decrease of network heterogeneity.
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for different greedy location selection methods
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