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Locating and Sizing Planning of Battery Swapping Stations
Considering Centralized Charging Station

Zhang Zhao-xuan, Chen Jing-hua, Zhao Bing-yao, Chen You-peng
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The locating and sizing planning of battery swapping stations for electric vehicles is a complex nonlinear
problem with multiple variables and constraints, which is hard to be solved by general mathematical methods. A
joint method of Voronoi diagram and improved bats algorithm (IBA) is proposed to solve the problem. Considering
the influence of centralized charging station, a multi-objective decision model considering annual infrastructure
investment costs, location satisfaction and annual battery swapping costs is established. In order to transform the
multi-objective decision model into single-objective weight model, the method of fuzzy entropy weight is
introduced to avoid the shortcomings of both subjective weighting and objective weighting. An improved bats
algorithm (IBA) is proposed, which introduces inertia weight and considers the speed update of individual
extremum, taking the minimum weighted gross of the multi-objective decision as the condition, combining with the
Voronoi diagram which divides the service area of each battery swapping station, and the optimal solution of
locating and sizing planning of battery swapping stations is obtained. The simulation results prove the rationality

and feasibility of the model and improved algorithm.
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Table1 Order number of battery swapping demand points, load
forecasting and traffic flow weight

e ok H# A f R A AR | B TR H e 7 SR A sl

AFS /MW R HFS /MW R
1 2.606 0.49 21 5.563 0.66
2 2.431 0.43 22 3.432 0.54
3 2.243 0.57 23 3.735 0.81
4 1.965 0.68 24 3.899 0.85
5 3.039 0.94 25 4.673 0.89
6 3.555 0.74 26 4.988 1.17
7 2.176 0.56 27 4.112 0.59
8 2.095 0.41 28 3.464 0.63
9 4.697 0.76 29 2.955 0.33
10 3.297 0.97 30 3.993 0.79
11 3.355 0.88 31 2.643 1.71
12 3.238 1.69 32 2.038 0.28
13 4.474 0.65 33 6.789 1.49
14 3.346 0.49 34 5.523 0.51
15 6.355 1.58 35 4.774 0.53
16 2.123 1.14 36 3.167 0.37
17 3.453 0.41 37 1.233 0.32
18 3.698 0.72 38 2,015 0.40
19 3.323 0.44 39 1.783 0.39
20 5.132 0.68 40 6.243 1.46
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Fig.4 Relationship between the number of battery swapping stations

and weighted gross
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