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Abstract

One of the most important goals in the planning and operation of distribution systems is to provide adequate and suitable reliability for networks.
Renewable energy sources can contribute to the consumers’ demand and optimal operation of the system. However, the uncertainty of the output power
of these resources can make it difficult to meet the demand following the faults. On the other hand, in post-fault conditions electric vehicle parking lots
can help improve the reliability of the system by injecting the excess energy stored in the electric vehicles. In this paper, a stochastic framework is
considered for the generation of distributed energy resources and load demand of a radial distribution system, and an algorithm is presented for optimal
reconfiguration and load recovery after the occurrence of a fault in the system. In addition, the energy stored in electric vehicle parking lots is used to
improve the load recovery strategy to reduce the load shedding amount Therefore, the optimization problem is formulated by addressing the common
uncertainties of renewable energy resources and electric loads, and to solve the problem of load recovery and reconfiguration of the system in post-fault
condition, the Particle Swarm Optimization (PSO) algorithm with the TRIBE concept is used. Also, an encoding scheme is used to ensure that the
solution is optimal. Simulation results of the proposed scheme show that system reconfiguration and load recovery after the fault along with the use of
electric vehicle parking lots can improve the reliability of the system.
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Introduction

The use of distributed generations on the consumer side in distribution networks can help to meet the electrical demand of consumers. However, the
fluctuations of output power of renewable energy sources as distributed generations should be considered in detailed planning of the power system.
When a fault occurs in a distribution network, the loads can be recovered by reconfigurations. By reconfiguration, the amount of load shedding at the
time of failure is reduced and the reliability of the system is increased. Also, the presence of electric vehicle parking lots in the distribution system can
help to improve the reliability of the grid. The electric vehicles in the parking lots reduce the amount of load shedding by injecting their excess energy
into the power grid when a fault occurs.

Proposed Work and Methodology (including comparison, simulation/experimental results, and discussion)

In the proposed framework, the Particle Swarm Algorithm (PSO) with the TRIBE concept is used for system reconfiguration and optimal load recovery.
Also, an encryption scheme is used to ensure that the solution is optimal. In this paper, feeder failure is considered as the system failure. To evaluate
the reliability of the system, the sequential Monte Carlo simulation technique is used. First, scenarios related to time-varying load demand, and
generation power of wind turbines and solar panels are determined based on past data. In the next step, the probability of a fault event in different
feeders of the system is considered. If a fault is detected in one of the feeders, the duration of the system interruption is evaluated. Next, reconfiguration
and load recovery are performed, and reliability is increased by injecting excess energy from electric vehicles into the network.

Conclusion

In this paper, an algorithm is proposed for optimal sysem reconfiguration and load recovery when a fault occurs in the distribution system. The proposed
method is based on the PSO algorithm with the TRIBE concept combined with an encryption scheme and makes use of the electric vehicle parking lots
to reduce the load shedding amount and improve the system reliablity. Meanwhile, the uncertainties of renewable energy sources and electric loads are
considered. Numerical results obtained for various fault conditions reveal that the proposed method is effective and the electric vehicle parking lots
improve the SAIDI and SAIFI reliability indexes of the system.
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