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Abstract

Recently, the percentage of gases emitted from fuel combustion
has risen to high rates, which have led to significant climate changes,
as gases emitted from internal combustion engines of vehicles
constitute a high proportion of these gases. For this reason,
international policies called for the development of necessary
solutions to reduce these emissions through the use of renewable
energy in the electric power generation sector. As for the
transportation sector, the best solution was to electrify this sector

through the use of electric vehicles.

One of the concerns that limit the use of electric vehicles for
drivers of these vehicles is how to quickly recharge these vehicles. In
this research, a three-phase, six pulse, full wave controller, off-board
charger from the third level with fixed voltage and current was
designed, which is the fastest in the process of recharging the batteries
for these vehicles, which works to maintain the output current and
voltage in a constant manner even in the case of high or low input

voltage by (5%).

Electric vehicles provide benefits, but they also have an effect
on the distribution system. The influence of these vehicles on the
distribution system characteristics for a system made up of two buses
was demonstrated in this study in order to demonstrate the effect. The
findings made it abundantly evident that electric vehicles increase the
demand for electrical power, decrease the system's overall power
factor, increase total harmonic distortion, and bring voltages below the

permitted level.



As a group of scenarios including the integration of 30 vehicles,
50 electric vehicles, and 75 electric vehicles into the distribution
system was analyzed, the effect of electric vehicles' integration in the
system on distance protection was also illustrated. Our investigation
revealed that the integration of electric vehicles into power grids
results in overreach in distance protection. As a result, the distance
protection's attributes must be adapted to meet the system's existing
status. In our study, artificial neural networks were employed to adapt
the distance protection's characteristics based on how much total
harmonic distortion these vehicles' integration. The study discovered
that the proposed distance relay successfully overcame the negative
impacts of these vehicles on the distance relay. This was because the
relay used to have a 99.9% accuracy in fault detection and an error

rate significantly lower than 5%.



