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Abstract:

In the layout of charging stations both factors, namely the convenience of charging electric vehicles for
the users and the cost to connect charging stations into distribution network should be taken into
account. To research the distribution network planning in which the growth of traditional load and newly
increased demand of electric vehicle charging have to be met, a distribution network planning model, in
which the layout optimization of charging stations is considered, is proposed. In the proposed model,
the capacity extension of existing feeders and newly-built feeders, capacity extension of substations
and newly-built charging stations are taken as means and the minimization of the investment and the
operational cost of the distribution network containing charging stations is taken as objective function.
In the proposed model, not only the constraints for secure operation of distribution network are
considered and a new radiate constraint for distribution network is put forward to ensure the radial
structure of the planned distribution network. Analysis of calculation example shows that the proposed
planning method can rationally allocate charging demand among charging stations and effectively
reduce both investment and operational cost of the planned distribution network.
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