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ABSTRACT

Charger infrastructure facilities are designed and installed based on a constant power supply. Initially designed charging facilities
support charging of rapidly growing electric vehicles on a limited power supply basis. In addition, current commercial vehicles can only
be fully charged, and are supported by the rapid equalization charging method. However, commercial vehicles operate according
to a set schedule, so flexible charging is essential. In this paper, we propose a power operation method with more than 20% efficiency
improvement by using a fixed schedule-based charging scheduling and power distribution fechnique of a commercial bus based on
the same amount of power in accordance with the rapid growth and increase of electric vehicles.
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(Figure 1) Global electric bus market trends
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(Figure 2) Example of Fast-Charging Scheduling for buses
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(Figure 3) Mixed Integer Linear Problem-Based Fast

Charge Scheduling Model for Buses
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Solution Model Diagram
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Total charge power of the charge station
Maximum charge power of the charger
Minimum charge power of the charger
The number of the chargers
array size N, initialize
The port number
Charge power to car
The number of cars the charge station
array size N, initialize
The charge policy including schedule
+« DemandLevel
+« Predicted the number of cars

order value
i

Pi
Crium
order
policy
DemandLevel
predictCar

I A O

0

value O

real-time demand

time t

predictStayCar
predictStayTine
predictStayCharge

«— Predicted the number of staved cars time t
«— Predicted the time of staved cars time t
«— Predicted the amount of charge power of stayed cars

k=floor{{Ptotal-H+Pnin)/{Pmax-Pnin}}
update every Pi policy(t) changed
Cstav=predictStayCar

Crum <= predictCar(t)
palicy(t) = “schedule”
palicy(t) = “real-time demand”

end

k=nin(k, H-Cstay)

Demandlevel(t) == 3
Pmax_adt=Ptatal /N

Pmaz _adt =Pmad
end

Car arrive

i
find index | walue O order

<= k

Pi=(((Ptotal—(N—%)ETig)/k)<Pmax)?((Ptotal—(N—k)Pmin)/k)ZPmax

Demand | evel {1
Pi=Pmax_adt
end

Pi=(Ptotal-k+Pmax)/{N-k}
end

Pi=Ptotal /M
end

i Cstay

Pi=min{Pmin, max{Pnax, predictStayCharge/predictStayTime))

end
end
car leave i
find index |
order(13=0
rearrange order

value | order

end

(a8l 5) FalA8 ¢12|Ee| pseudo-code
(Figure 5) Pseudo-code of Heuristic Algorithm
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