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ABSTRACT

The study of electric vehicle charging stations by simulation aims to analyze and assess the
service level by using the queuing theory. To be a guideline for implementing the business model of
electric charging stations to increase the incentives for using more electric cars. The sample group in this
research is plug-in hybrid electric vehicle and battery electric vehicles The Arena program was used to
study the simulation by using the number of queuing, waiting time. It is a measure of the characteristics
of the model in order to optimize the resource model for service traffic. And analyzed to analyze the
return on investment in the electric charging service station business. After analyzing, it was found that
There are electric vehicles, battery electric vehicles. 50 kW direct current and 7.4 kW alternating current
chargers can be used, while plug-in hybrid electric vehicles can be used. A single 7.4 kW AC type charger
can be used. The average charging time for 50 kW DC is 35.5 minutes, charging from 20% battery to
100%, while charging time for 7.4 kW AC is 28.9 minutes, charging from 20% battery to 25.7. % so that
the driver can drive back to the residence and continue charging at the residence. To account for the
future demand for stations with the small size, the researcher simulated the service management model
of 6- charger station and found that the 3rd model with 2 fast chargers and 4 slow chargers is the most
suitable because the results of waiting time and the number of queues are significantly less than other
types. It can accommodate 63 cars per day for fast chargers and 98 cars per day for slow chargers. The
internal rate of return is 14.23% and the payback period is 6.1 years. If the utilization rate increases by
20 percent, there will be an internal rate of return of 20.90% with the payback period of 5.0 years. If
the use of service has decreased by 20%, yielding an internal rate of return of 7.08% with the payback

period of 7.6 years.
Keywords: Simulation, electric charging station, electric vehicles.
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