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ABSTRACT

This study aims to validate the cost of building the infrastructure to commercialize online
electric vehicles. For that purpose, we probe the cost to construct the necessary infrastructure
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for online electric vehicles regarding Seoul area public bus transit. OLEV and PEV are
considered as alternative electric vehicle schemes, and each of them has their own cons
and pros in terms of rechargeable battery cost and charger cost. An optimization model
which minimizes the cost to install online electric bus feeding devices is proposed in order
to compare the total costs of the two alternative schemes. We developed a Mixed Integer
Programming model to locate the feeding devices of several different lengths at each bus
stops. Furthermore, we implemented a computer simulator to obtain the parameters which
will be used in the MIP model and a Web-based system which determines the optimal
location of infrastructure for the whole city area from a result of the MIP model. The cost
comparison result shows that the total cost of OLEV is cheaper than that of PEV considering
the real data of Seoul area public transit, and, as a result, confirms the feasibility of the
commercialization of OLEV.

7I191E : OLEV, PEV, w334, d71asx, A2, 4 A
OLEV, PEV, Feeding Device, Electric Vehicle, Mixed Integer Programming
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(Table 1) Results about Bus Routes

Variable

RouteNum

Comment

Bus route number

AvgTeminalStand| Average Time that each bus
byTime stands by in a terminal

Permitted distance for each

PermitDistance bus(km)

Peak interval of a buses

PeaklInterval .
during commute

Interval of buses during

NormInterval .
normal time

ServiceBusNum | Number of registered buses

JStationList.txt : ZF W22 =48 &8 5
229 Ao e o] A8 F
i glom) AFuUEE <Table 2>9} 2,

Eo], =AWME 2720 AFA o]E
“Adier o] W2 3901, ARSID= 13013,

(Table 2) Results about Bus Stops

Variable Comment

RouteNum Bus route number
The f each f
StopTurn e turn of each bus stop of a
bus route

StopName The name of bus stop

ARSID ID of a bus stop
Distance Distance between previous bus
Between stop and current bus stop(km)

JCoefftxt : BE AFAEY 107 E oA
1007 B 744 o) 242 gl A8k w2
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/javascript_2_0/example) S AH&3FAT) A=
API= ¢ 342 93 Javascipt 714} Flash
7|9, 2~utE o Fe Aol dS 918k Android
719 0S 7|Wto 2 X hEm B At A=
Javascipt 7]¥Fe] @ APIE AL835}5H.

6.2 AIZH0|E A|AH

AEE e A|2EE S ymo g Ty
Rom HAg} wjAE A= o]
Qe dlolw 2= API9} 438t RS o] &
g xeag) il v)g golneER T
Awo] gt} <Figure 2>+ A 2Elo] A

25 HoFt,

Naver
Map API

Javascript 2.0
HTTP [ Web Server Optimization
(Tomcat, model
JSP) Java program
Class
Java Class I Java Class

Other libraries

(Excel
input/output,
File upload, etc)

(Figure 2) Simulator System
Architecture
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#18) IBM iLOG CPLEXS] EE& &3,

PEV
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AUl E: 350000 | &
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<Figure 3>& AlE# ol Alx~=9] <
stHolty, AlEdo]E= OLEVS PEV
oﬂ ‘;Ho].o% .JJ_QLz;]. o]e:]%ko IS H\:]q_
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sl S

Fejeh o

(Figure 3) Input Screen of Simulator
System

H
Ay

Alg el Aol

olmzat gl b E, (Bl HE)
OLEV PEV
x4 6374 8058
AFulE 2,842,804,000 2,820,300,000
[EETE 92,230,955 865,971,160
SHFA/SHI 5+ 2501 2040
S A /EH I H 2 247,506,280 115,234,000
ZH g 3,182.540,235 3,801,565, 150
HIZH A2 A
OLEV SH = ujx] 8g
M E o maz [(231)

Q‘ ELEs *sw.': 2T wxag

(Figure 4> An Example of Simulator

System Results
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(Table 3) Results of Cost Calculation
of Charger Capacity 100kW

Content OLEV PEV

Number of bus 6,374 8008

Bus cost(million won) 2,741 2,320
Battery cost(million won) 143 866
Number of Charger 4,424 2,040
Charger cost(million won) 271 115
Total cost(million won) 3,155 3,802
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<Table 4>ﬂ AAEHE 150kWell 2] 1]
SANE ABE JHE5F 100kWell A o] A z}et
FrAFste) 100kWell Hlal F71-8-=Fe] 150kW
A W= 7 AR SRR AN FAEE
ko] Wolx A HuR &7} t] Wolx|A Fr}.
upelr AlEe o)Al 2% Algte]l F7b
atar Al wAgAel s wrh HA b
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(Table 4) Results of Cost Calculation
of Charger Capacity 150kW

Content OLEV PEV

Number of bus 6,374 8,008

Bus cost(million won) 2,343 2,320
Battery cost(million won) 7 866
Number of Charger 3,178 2,040
Charger cost(million won) 205 115

Total cost(million won) 3,124 3,802
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