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Chance constrained optimization of an electric vehicle charging network with
multiple stochastic characteristics
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Abstract: To realize a plan for Electric Vehicle (EV) charging networks with a background of distributed photovoltaics, a
chance constrained optimization is developed, in which stochastic characters from EV charging loads and distributed
photovoltaic output are considered simultaneously. First, a scenario-based probability method is used to investigate the
probabilistic power flow of distribution systems during a typical planning day. On this basis, the chance constraints on the
voltage deviations and power flow over limits in the optimization are established. Given the total number of EV charging
stations and the minimum construction capacity, the optimization minimizes the network loss of the distribution system by
optimizing the construction location and capacity of the EV charging stations. A Genetic Algorithm (GA) is used to
establish the optimization. In addition, to enhance the performance of the GA, the mutation operator and the crossover
operator in the GA are customized according to the physical characteristics of the chance constrained optimization. A
simulation based on IEEE 33-bus distribution systems validates the formulation and method proposed in this paper.
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Table 1 Maximum available current of the lines

L 11, max/A L% 11, max/ A 2% 11, max/ A 2% 11, maxl A
1 230.10 9 34.6 17 4.94 25 68.01
2 203.96 10 31.26 18 19.84 26 64.9
3 144.72 11 28.05 19 14.88 27 61.78
4 136.44 12 25.04 20 9.89 28 58.4
5 132.16 13 21.44 21 4.94 29 51.45
6 60.82 14 14.33 22 52.17 30 23.66
7 4941 15 11.30 23 47.05 31 15.27
8 37.97 16 8.12 24 2341 32 3.62
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