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Abstract:

To reduce transportation's dependence on fossil fuels, electric vehicles (EVs) have gained
widespread acceptance, which has led to an increase in the number of charging stations. With the
increasing penetration level of EV charging stations in the distribution system, the fault current
characteristic has become more complicated, which leads to frequent undesired power outages,
damage to network equipment, and reduced reliability. This paper presents a scheme to preserve
protection coordination by considering EV charging stations with different penetration levels and
various locations along the distribution feeder. By identifying the worst-case impact of integrated
EVs into the distribution system on the protection miscoordination, the characteristic curve of
conventional protection is modified. The proposed scheme does not change the structure of the
existing protection system of the distribution network and can be implemented with old and non-
programmable relays. In addition, it does not require communication links. The simulation results
show that the coordination time interval in the proposed method and during the connection of
electric vehicles between the main and backup relays is maintained at 300 milliseconds. Also, with
the application of the proposed algorithm and in the condition of connecting electric vehicles to the
distribution network upstream of the backup relay, the thermal limit of the network conductors
(1000 milliseconds) is ensured.
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