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Optimal Multi-objective Development Scheduling of Electric Vehicles in Distribution
Network using Particle Swarm Optimization
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Abstract:

The use of the electric energy stored in batteries of electric vehicles connected to the grid
(V2G) will play a significant role in the development of distribution systems in the future.
Electric vehicles (EVs) are able to charge during base load hours and inject energy into the
grid during peak hours. Besides, the grid-connected EVs increase the system reliability under
the outages. In this paper, Particle Swarm Optimization (PSO) algorithm is employed to solve
the multi-objective problem of development scheduling of electric vehicles in the distribution
network. g-constraint method is employed to solve the proposed multi-objective problem.
Besides, a fuzzy decision making approach is employed to determine the most compromise
solution among the Pareto solutions obtained by the solving the sub-problems generated by
the e-constraint method. Decision variables include the location, and charge and discharge
capacity of the smart parking lots of the EVs. IEEE 54-bus distribution test system is
employed as the studied test network. Operation costs of the distribution network are
compared in both states of with or without EVs. The results demonstrate the effectiveness of
the proposed method for EVs’ development scheduling in the distribution network.

Keywords: Particle Swarm Optimization, Electric Vehicle Development Planning,
Distribution Network operation, Parking Lots of Electric Vehicles.
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