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Abstract

Electric vehicles, which are attracting attention as eco-friendly vehicles, have been increasing
in number since 2011 in Korea. The purpose of this study is to analyze the efficient operation of
existing charging stations and factors to consider when installing additional charging stations
based on the case of Jeju Island where the electric vehicle penetration rate is high and the charging
infrastructure is relatively well established. The characteristics of using electric car charging
stations by region, type of facility, and time of day are analyzed. As a result of analyzing the
frequency of using the charger installed in Jeju Island, the utilization of both the fast charger and
the slow charger is found to be concentrated in a specific area. The usage rate of charger installed
in a business facility and a public parking lot is high in both fast charger and slow charger.
However, according to the usage rate by time of day, the fast charger has a high utilization rate
throughout the afternoon, while the use of a slow charger is concentrated in the morning. In order
to enable users to utilize the electric vehicle charging station efficiently, it is necessary to provide
a publicity guide for the charging station having a low utilization rate, a notice for using the
charger, and a notification of completion of charging. Considering the charging demand, the area
where the charger is not yet installed should be considered as the area to install the charger, and in
addition, the additional installation should be considered in the area and the facility where the
amount of charge is large. Service improvement is expected to be possible by utilizing actual
electric vehicle charging behavior analysis result.

Keywords: charging behavior, electric vehicle, electric vehicle charging station, increasing of
electric vehicle and charging station, Jeju Island
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1. Aol HhE Y 2

ANME 201 1AEE Hx} A7 A2 RE34rF 7kt 9leH, 20169 12€ 71+ £ 1 7 (Ministry of

Environment, 2017)7} 2353}t FH = 20200714 A7 AFsAF 209t R3S S82=2 oo grZ=o] &

2.7t FEEAAES 91%—@_ Ag-g draEstAtH(Ministry of Environment, 2016). A7|AHsAt= 7]&2] 3]H

A%, LPG 5 2 A5 E o] 8ot AT} 13] o 2] S o= F 4 Sl A 7H 47| wloll A7 24t
S E foiMe 5% LEE} S @7 o] Fo] A of gty

71 Wi7I7EA S HlESHA] O X197 s o s A AAIA o7 SE A gl FA ol vt
7} 1,76
]_

% R0 FA140] 912 AR glol Bd] 1E S0 91 A} obd U4 01§74 o] §BF-L ol
Yoz AUH02 WaT A9, ol §4E] WAR S A WS T ESA shirk. WIAEAY FHAI B
@ olef S04 A ol AR Z g0 2 4TS THT A} glo] o §4-Ee] BaR s HAAH A @
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S 272 2454 Shct.

AT FuetlA 7H A=2 0 2 A7) 2sat By S WS 30510 Qe AlFEe] A7) A-5At B
Fa= 20164 129 715 A=o] & 11,7670 F 6,080t (Table 1) 2 =+ A7|2AFsA1] oF 52%E A5k Q)
tH(Ministry of Environment, 2017). AFEE 2 HEA AFE Yo @7 &3Tto 2 o]5o] 7155}7]
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Table 1. Yearly and regional data on electric vehicle and charger supply

2011 2012 2013 2014 2015 2016 Total
Seoul 73 285 330 212 452 455 1,807
Busan 8 10 3 84 106 117 328
Daegu 7 5 4 5 92 209 322
Incheon 11 23 15 10 8 51 118
Gwangju 1 62 52 75 54 247
Daejeon 4 7 42 67
Ulsan 7 34 46 97
Sejong 0 1 14 22
Gueonggi Province 35 74 31 58 84 226 508
Gangwon 9 10 6 21 36 57 139
Chungbuk 5 6 6 3 8 14 42
Chungnam 8 59 33 22 10 24 156
Jeonbuk 1 9 3 4 10 12 39
Jeonnam 50 40 22 50 209 634 1,005
Gyeongbuk 15 40 32 28 37 125 271
Gyeongnam 58 35 62 107 123 128 513
Jeju 46 144 160 409 1,615 3,706 6,080
Total 338 753 780 1,075 2,907 5,914 11,767

Mo

1. A7IA32 E2 A 72

A7|AFsA} o] 8AFE 2 2 FAI of] BAIZE S-S flaliAlE 55371 o]-8otkaL, Aofa|zithof Al
7L Q] Feof A 9EFH7)E o8t (Ministry of Environment, 2014). -2lueh= 7252t
5 BESH7E BAY olF T FHote A=A AT AdZA v SH S & Fachs AATRS
74211 S}, A7 A s Y] 27 Fe A E] AR Qlel 3-8 5557 85 R4Sk o] Faohe Aol E
foteh. A712sAt Bgol g et B et 47 TSk defA=d A7|AFEA 205 o] B
H A 719 14 23] 7hHsolitd 55 55577]= 2F 7,000717F 2 asioh. ot 3715 At 91R]o 4

A1) 18 A8 7\ AT S kol M4, S 97 5018 eololl sk W14
A 537] B 7)e2 AL EskAL )17 wiZel @A 7] HEaAlold ges] 537 it 59711

= TAAQ] elzat F=0] H g slth(Korea Environment Corporation, 2015).

AR B Sl tetolA B3 R3] 1 B Ao IS BT 24E 919
ot A S8 S 16 B e GRS, W AT B8 7 MR
A5 A 24, Q70T 9 ARISE X1 5 7H1E AR AREe = AAIsHITJeju Development
Institute, 2015). WE7} o]-§ BHl&o] A o &2 &2 AT 7% 71254t o 8A=9] B o da A5t 9
A= SER FE BET A g7t B astth 201749 249 7)E AlFeolle £ 160719 35 553717+
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SHHA 7| A F A 20 S35 27 7)ol A S gshe F720] 20161 9URH 20174 19744 F74 o) 8
HolES Heo 2 ol guES Bt F04 Bl AR 3049, 304 T4, FU4 29V RoR T8
#1o] 917, 334 oh Eﬂ(ﬂEi% FAART} YA, FAAL, oA UTE, FE7} S50l B2 FALE, 5

o] E715E 285t 8= Ut 82 55718 A, *J'ﬁ Al 2, 39 5 o7 W A,
TRTAHE, A5 FA4, 8 AFA digd], e dFAE Fo= e, & =2olde ATk A9
EA 1EEE §AATE §l7] "ol ol ALt F-57]3H(Public Institution), 5828 (Public Parking
Lot), A A1 (Commercial Facility), 45414 (Business Facility), &17}A]/d (Leisure Fac1hty) 2=} 2] & (Car
Dealership) & & 671% 531t Table 2= 23718, S84 F3 o W 357 ¢45547] 8 Heh L 9l

Table 2. Classification of EV charger

Ministry of Environment Korean Electric Vehicle Charging Service T
Fast Charger Fast Charger Slow Charger

Public Institution 18 3 6 27
Public Parking Lot 1 5 7 13
Commercial Facility 1 22 14 37
Business Facility 5 3 5 13
Leisure Facility 24 5 5 34
Car Dealership 0 7 3 10
Total 49 45 40 134
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Table 3. The number of charging by user type

User The Number of Charging Proportion
Rental car 28,104 0.56
Individual 16,954 0.34
Taxi 2,629 0.05
Others 2,695 0.05
Total 50,382 1.00

Table 4. The number of charging by charger type

Type The Number of Charging Proportion
Fast Charger 45,328 0.90
Slow Charger 5,054 0.10
Total 50,382 1.00

Table 5. The number of charging with fast charger by region

Region The Number of Charging
Seakdal-dong, Seogwipo-si 1,098
Seongsan—eup, Seogwipo—si 874
Oedo2-dong, Jeju-si 869
Donghong—dong, Seogwipo—si 734
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Table 5. The number of charging with fast charger by region (continued)

Region The Number of Charging
[ldo2—-dong, Jeju-si 709
Hwabuk2-dong, Jeju-si 689
Samdo2-dong, Jeju—si 679
Aewol—eup, Jeju—si 677
Seogwi—dong, Seogwipo—si 651
Nohyeong—dong, Jeju—si 616
Donam—-dong, Jeju—si 281
Hangyeong—myeon, Jeju—si 271
Geonip—dong, Jeju—si 262
Odeung-dong, Jeju—si 249
Haean—dong, Jeju—si 248
Bonggae—dong, Jeju—si 248
Hawon-dong, Seogwipo-si 219
Gangjeong—dong, Seogwipo—si 210
Oedol-dong, Jeju-si 85
Dodul-dong, Jeju-si 24
Total 20,680

Table 6. The number of charging with slow charger by region

Region The Number of Charging

Seakdal-dong, Seogwipo—si 331
Seogwi—dong, Seogwipo—si 284
Donghong—dong, Seogwipo—si 259
Seongsan—eup, Seogwipo—si 215
Yeon—dong, Jeju—si 181
Jocheon—eup, Jeju—si 30
Hangyeong—myeon, Jeju—si 17
Sanghyo—dong, Seogwipo-—si 16
Hawon—dong, Seogwipo—si 11
Oedol-dong, Jeju-si 6
Total 2,459

SA7] AR DR o[- §EAS Lot 7] flsto] F&/¢HE Fofl whE 2ol o Al E o]-& Rl of AL
8202 BAS A Figure 22 24717 54 B4547] 171 0§ HIEES BolZ T gt QRAET 3
QA FA7] 1715 088471 71 B AL D 4 9k 08847 7V B ARAE BE $4 §
FolA L&Azt ol eRd T, Figure 39] $455-27] HlolH & S457719F nixb7 A &= AFA Y 535720
o) ol § 47} Bk, SHT §h45 7] ol WL F450719He th) A A A5 AEA el 2 Alelsha
Yl 74A] $ 0] FAA01A 28 OXJol WAIZto] ettt $h45 7] ol A) it Sl A S %
ZA7A] 4=5A17F0] 48 (EV, 201722 S35 fleir= AAQ o f7F BasiH o §As0] ¢4&5317|E
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Figure 2. The number of charging with fast charger by time and category
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Figure 3. The number of charging with slow charger by time and category
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Figure 4. Amount of power charged with fast charger by time and category
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Figure 5. Amount of power charged with slow charger by time and category
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