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Abstract: A reasonable location is the premise for promotion
of the efficiency of energy storage power station (ESPS)
efficiency. A heuristic method based on complex network theory
is proposed for the ESPS locating and evaluation of ESPS in
an urban power grid, which includes the ESPS candidate site
scheme initial selection layer, scheme decision, and evaluation
layer. First, at the initial selection layer, based on the complex
network theory, the urban power grid is expressed as a complex
network graph according to the topological structure, line
admittance, and impedance. According to the comprehensive
index integrated with betweenness centrality, closeness
centrality, and node load, key system nodes are screened out,
which are used as the heuristic rules to generate the candidate
ESPS site schemes. Furthermore, in the scheme decision
and evaluation layer, the optimal power urban power grid
flow model is established with minimum network loss as the
objective. Then, the candidate scheme with the lowest network
loss is considered as the final ESPS locating scheme, and its
effects on peak load cutting and voltage fluctuation suppression
are evaluated. Finally, the effectiveness of the proposed
method is verified by considering the IEEE 30 bus system as a
case study. The results demonstrate that the proposed method
does not require a significant amount of historical data and
optimization calculation, and can quickly determine the ESPS
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candidate sites, reduce the system network loss, smooth the load

curves, and stabilize the system voltage fluctuation.

Keywords: urban power grid; energy storage power station;
complex network theory; heuristic location
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Fig. 5 Complex network graph of IEEE30 bus system
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