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(£ 2-1) MEAl Ix E5 SEUSEV OlAHEW 7|F)

A= 2010 2011 2012 2013 2014 S|
MI|E5E4 36 50 1,630 8,120 18,764 28,600
M7 A 5 20 50 100 225 400
7 [EHA| 0 10 50 300 640 1,000
H7|0|ZA} 393 175 1,000 2,000 6,432 10,000

SHA| 434 255 2,730 10,520 26,061 40,000
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SHA| 201 221 721 6,100 17,757 25,000
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1,500 - 1121
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3. 3019 A7 & =9 A

1) ]2 AL AElF7bA] 7T

1991'd A& 77} A 1wF=(Chattanooga Area Regional Transportation Auth-
ority, CARTA) TA19] 41748 th7] 0995 =017] 98l A7 ¥ 2= Y9S- Ae
. Agole ol APt glolA ofele= AAAIRE 2= A g (Fed-
eral Transit Administration, $15.7 million), H|HA]7} F-< 7l -3 AK Tennessee
Valley Authority, $2 million), BJ¥|A]5* 151 (Tennessee Department of Trans-
portation, $2 million)2] |72 S0z A7Hx = FF8IS.

199213 CARTAE Advanced Vehicle Systems(AVS)o]& 3]ALe} StE4]S

2ol 12the] A7 AE =eta 238E ARSI

(E 2-8) HUAIE MEFETIA] F7IEA F

= =

X2 22t $ 160,000

stft $180,000

ol $0,04~0,05/mile

- (/A $0.16/mil)

$0,045~0,075/mile

H & S|
A i (/™ $0,185/mile)

- 1.2-1 8KWh/mile

I (12 4mpg)
o g | ZHEE 40mph (2l 2-5) EIWAIFE
= 15 &8 3 Zdsjal | 45-60mies || BT A

Z£X : US, Department of Energy, 1997, Electric Buses Energize Downtown Chattanooga, Argonne
National Laboratory

2) ol IREPIF wollol2A] H7IES

2002 AW F=f(Federal Transit Administration) A|¥ .2 H7|EFe]
ZAE7} /iE 11 201 1Al &= Greater New Haven Transit District, New Haven
A% - New Alliance Bank, United Illuminating Co.”} 3-5°.2 7| EEE] 4
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<
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o
1
Z

ew Flyer Industries, 7/UT} ULC9} 3522 2011\d 59 3E]

3dA7 ZRAEZS /A8 S4

[m
il

3) &4 : City of New Haven, 2011, Trolley Fact Sheet
Trello]BAl AZIEEE] YAle] E(http://www.cityofnewhaven.com/trafficparking/trolley.asp)
New Haven Transportation Department, 2007, Downtown Electric Trolley Future Service
Proposal

4) Z4 : Kakuhama, Y. et al, 2011, Next-generation public transportation: electric bus
infrastructure project. Mitsubishi Heavy Industries Technical Review 48(1): 1-4.
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Battery charger and
stocker

Battery package —

-'_'_._'_._.___,_,..—--'v

Battery exchanger

(A8 2-7) o|=HA| S3Y HI|HA HiE2] wE AlA

=
A3 AR SislE. WEAE AR ZUEE 5 2012958 d71H A

[Bus route] [Electric bus for verification test]

Construction of
charging terminal Spec MNon step type

in front of Kyoto Large—size regular route
City office Electric bus  Rapid charger electric bus

- = - - Battery Lithium ion battery

5) &4 : http://www.shimbun.denki.or jp/en/news/20110215_01.html
WEAH FALe] E(http://www.city.kyoto.jp/koho/eng/topics/2011_1/index.html)
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< 33s] Ba ¥z 19 @A E t7] 29 E2(CO, VOC, NOx) i
& 2gsEAre 30480 elal ojiteteth S EE Agc8Ake] 4.34) l
o] &.
(E 2-4) RYEZ HSHIA
CO(g/km) VOC(g/km) NOx(g/km) COulg/km)
A2%

R 603;’22"3” 148981/ 0% 0,1738+* 07268 0.1563* %! 13137708
B{A(CNG) 18,235 %77 8.0544 00174 8.6975% 0V 5019 8+ %8
E4A|(LPG) 13,381/ 0594 6.3304*V " #4 22004/ | 1805 77921 082%
_, | 50cc O|2t 8.300 368 0.04 05703

= %) K

O 5000 ofat 733" 11 04 8812V

B4 : 07| 2BSH(CO, NOx, VOC) FEASe, “Tor|oASE was Mz
COy 2eleiiat,

F 1) v=aE

2) OIEAIel &2 CO, siEAHS4l0] glo

Hl = B e/ TH - km)

x|5tA

o

18 M4l

AAHEI

TERE 22 J|3HES AT, 2009

1 £Ex 1000cc O[Tk HYEH SAl &8

==

2010,

20 -+ mAEEE 18.3
=4 (CNG)

15 17 gmi(Lpa)

10 4 moHE3t

5 -

D -

[h7| 2 2% (co, voc, Nox)
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0 400 -
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F 200 -
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P BIA(ONG) EIAILPG) olEA
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W [voc | o 35% 567 ati% | o015 5.6% 368 30.6%
o | Noc [ 007 | osw 671 %7% | 030 | 112% | oo 0.3%
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CO» 2177 942 9 2791 1607
F: 0|ERe| 42, CO, HiE2 MEA0| EXSHA| g HAZ AYSEX1000ce 0|2He| MEAS X ES|
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7199 =22 At i B2 (oot 2F 583 17} viEshe t7]1 &

= S8 N SER e
g Aixtele
118 143 138 14 56
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;_-'J 10
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= 04 )
0 -
Ch 7| 2 BE=(cO, VOC, NOx)
(a3 2-11) ety 1ot thy| 2@ SE(CO, VOC, NOx) HiEZ
200 - 1728 1789
-_E 150 -
o
B 100 -
o
i s0
0 .

€Oz

£ HEE mEACNG) mSAILPG) wolEak
HEZL

ES

(2% 2-12) oty 1QIEh O|akEE

2, A8H] 45 2 AR A e 23

CNGH 2= 1H& A7 W22 HgkalA] =W 10 AA7F 33 ~4.4%07 o] A
] A7k 837} Vb ONGH 20 AFEE1E CNGY] 71 902,569 /N’
& A&, A7H 2ol AHEEE 7|8 BT Alele 51.290kWh,
T Alelli= 206.59kWhe 48381905 TSt o] dsgqt Fa A2 227.1km

>

20 M2Al Zlstzu Zolgior ol
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VOC 8,456 - - 8,456
CO» - 284 424 424

Z£X : UNEP, 1998, “A. Markandya Economics of Greenhouse Gas Limitations : The Indirect Cost and
Benefits of Greenhouse Gas Limitations”
L&, 2003, "MIAIEC FHES Hob 17
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Strategies for Delivering Environmentally Friendly
Buses in Seoul

Joonho Ko - Jinseop Shim

Seoul Metropolitan Government (SMG) has tried to deliver electric vehicles
(EV) to reduce CO, emissions in transportation sector as suggested in the Seoul
EV Master Plan announced in July 2011. In particular, SMG declared that 400
city buses operated in the activity areas would be replaced with EV buses by
2014 as many citizens often use them. Based on this background, this study
intends to identify strategies for delivering EV buses in Seoul based on bus
related data.

This study suggests that battery charging based EV buses should be operated
with a mix of current CNG buses since a fleet composed of solely EV buses
require more buses to provide the same level of service as the fleet of CNG
buses. This is because EV buses need more refueling (charging) time than CNG
buses. As can be expected, this consideration should be more given to bus routes
with a long distance or high service frequency.

An economic analysis is conducted for the comparison of on-line electric
vehicles (OLEV) and battery charging based EV. The result indicates that OLEV
pilot project should be implemented for short bus routes with a length of 6 to
7 km, considering the cost of building electric power supply infrastructure in
roadways. Concerning the time of OLEV pilot project implementation, it should
be very carefully determined, taking into account of OLEV technology
improvement and related R&D outputs.



SMG may consider three aspects when delivering EV buses. First, SMG
should consider a provision of subsidy for the purchase of EV buses because of
the high price of EV buses compared to CNG buses. Second, charging facilities
should be provided at convenient locations. Large bus depots would be the
candidates for the locations of charging facilities. Third, SMG may lead the
development of mid-size EV buses. Although mid-size buses are operated for
numerous city bus routes, in particular for rather short routes and shuttle buses,
only full size EV buses are developed and under operation. A variety of types
of EV buses would facilitate the EV delivery, providing more flexibility on the
application of EV buses. These aspects may suggest the importance of
cooperations between public and private sectors for the successful EV bus
delivery.

It is expected that the total cost amounts to approximately 113 to 125 billion
KRW for the delivery of 400 EV buses by 2014. Of the cost, vehicle purchase
subsidy would be 79 billion KRW when the subsidy fills the difference between
the prices of CNG and EV buses. When compared to diesel bus prices, it would
be 90 billion KRW. In addition, the battery replacement and charging
infrastructure would cost 29 billion KRW and 5 billion KRW, respectively.
Meanwhile, it is estimated that benefits from emissions reduction and fuel saving
for the 400 EV bus delivery would be 51 billion KRW and 120 to 160 billion
KRW, respectivey, exceeding the estimated cost. This result indicates that the EV
bus delivery would generate positive benefits, and thus SMG needs to actively

implement its plan at least in the sector of buses.
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