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Other important elements:
+ Common interface standard

+ Power demand impact

Time at depot

Fleet size
product

Capital cost versus total cost of
ownership

Real estate
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Time at terminals
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62-1 16.79 417 411 4.24 4.27
64 16.86 4.29 4.29 414 4.14
7 16.10 3.90 4.00 410 410
7-1 16.98 4.20 4.24 4.24 4.29
7-1A 16.50 4.22 4.00 4.09 4.20
7-2 18.50 4.67 4.67 4.50 4.67
81 16.17 413 3.96 4.00 4.08
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1. Electrifying Transit: A Guidebook for Implementing Battery Electric

Buses

= o] ATAME SH AIMA Y D 9 A9 P GHE TP

(B 5-1) M7|HA B¢ & 2F Ao IEL HH

CE) £
. W2 oz Hg

. w2 8% Hig

. WS R NS « FHAO| TORIEIM X1 HIR)
. HETA HiEY DY « =9 AE0| RfsEo= 0|=0fy
. OLix) o}

. EENY

At&: Aamodt et al. (2021), Electrifying Transit: A Guidebook for Implementing Battery Electric Buses.
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At&: Aamodt et al. (2021), Electrifying Transit: A Guidebook for Implementing Battery Electric Buses.
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Xt&: Cheriyan et al. (2020), Performance Evaluation Framework: For Electric Buses in India.

3. A Zero—Emission Transition for the U.S. Transit Fleet

" A7HA0 EE S FR dFede
o AT A F8 FFRACEE XA

wiE e A 52 A

o} St SRS
oA & w4 29HA, oF,

4. Zero-Emission Bus Evaluation Results: County Connection Battery

Electric Buses



70 | $9A A7IHA Elad) B4

T 5-4) HHA =9 County Connection HA AH|A 2% TI}

Tt &= HI|HA CIAHA EE2|HA
HA 2 4 7 3
Z 27 51,550 189,068 -
HEA HA 10 28742 1,074 2,251 -
&8y 76.9 85.5 -
2z 828((KWh/mile) 2.84 - -
Az &8M4(mpdge) 13.3 5.1 3.5
B 2L (mph) 6.0 14.8 6.0
2EZ 7H(Miles between roadcalls)-HA 4,686 63,023 -
2EE 7tA(Miles between roadcalls)-28HE 6,444 189,068 -
HA| SXHIE($/mile) 0.39 0.44 -
2UAE RXIHIB($/mile) 0.10 0.14 -

At&: Eudy & Jeffers (2018), Zero—Emission Bus Evaluation Results: County Connection Battery Electric
Buses.

b. Zero—Emission Bus Transition Plan

o oluaet F vjojEela-HOlE oAl ]eYF HAS Hy|HAR HAA7)Y]
A3t AGS ANSGE. EF WA B W 2 Ale] G TYL vnEy

(£ 5-5) Z7IHA £ o 29 Alo] T EH

. FHEY £ HIg BHEY o
. FIHA 2372

. X oZ2 =3 me B0

. BEME THFY| ¥ RATIS

o BIA AHIA 2 29 ECI0IM YT Hat

s=
=1

Xt&E: Metro Transit (2022), Zero-Emission Bus Transition Plan.
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SHF4 FF A HIET 9 s HE
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49 EE] A¥9ES 55k A

6. Roadmap for Electric Bus Systems
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Xt&: Abdulah et al. (2018), Roadmap for Electric Bus Systems.
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« B2 Mt 9w 99S 49, ONG, A/1E ERslo] Asigon] dault wAy
DR et WAL BAREE 2AG A =N BRAE EEAE AV
soe

7499} CNGY| 20214 dAgH|=
o= oo AT

20199 Hat

7t o] 20219 187] /K8 71%

" A7HA dmHlE oo 20199 HAAAE olste] AMEstoH, dmHE
AlQlet gHE] & 2FHl= FER HlolE 7 F2jo] Hol A gkot Z40] ofH e A9
9

» 559 dEH] HET Kmd CNGHEH]= 4289, A7|HA AgHl= Kmd 2539
o8 YEt CNGHH] 59.1%% 241

v AmH] A ETE HRad AlQlsto] A=tt g

(B 6-2) ¢z Qg HA BFERESY7L LY GEH| A= 2
(e #/0, &)
&2 a8 CNG | H|1
gy 79,102 92,782 54,906| EXIZ Mg
=9 80% 77,724 86,724
R 83,243 85,347
(B 6-3) gz QY HA BERSHIL Y 1 {71 S M MF 24t
(9 2/0, /M)
= 20194 202044 20214 194 | 214 HIg H|2

8% 1,344.99 1,193.69 1,261.84 93.82% 2O Xz 018
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(B 6-7) Al ALHA =72

=T Lg eluiy 23
UL AILHHA F3742] | 253.7km | #20199E SRIA| ALHHA QUIKIE 7|=
A
SET ALHHA 2] | 92,600.5km | w DET AlLHA FAHAZS A= B
(E 6-8) M7|HA 1A
22 L& il
712 450,000,000 &/
HEET} 173.8 &/kWh 202045 3P HVIAEN Q8 JIE
FH| 1.07 km/kWh I LEAIE]
ZINRH| 15,041,091
HiE{2) A 151,580,000 /3] St YUAIE(256kWh)E 18] LA
(B 6-9) CNG HA H
= L2 H
71 218,100,000 &/ch
HBET} 352.35 &/m? SRUAT A ARIYEE] 2020.7 SA
FH| 1.71 km/m® Sl FHIHOO|=ZAIE 2
HZIHEHIR 35,326,278
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H 6-10) /42 M

=2 e H| 2

71 113,990,000 &/rf
HA=HIt 1149.77 ¥/2lH SR MATIARAXIERS] 2020.7 SAl

| 3.49 km/I 3452(2012)

HIGRHIE 30,506,956
B 6-11) Xt F0HHIE 10| 3 ZEIHX| HIE

) . . XEETHX|(10% . o
A5 H& TOHIEXIONE) | 0 :r“t' Ii:os:()-‘-’—.l) HHE{2| wAH| HISLHE(2)
CNG—H7| 231,900,000 208,710,000 0 208,710,000
4817 336,010,000 302,409,000 0 302,409,000

3. M7|HA M3 §CHO| U HOlAY

A(CO2)E Hf
AHA(PM)E H HiEsts AR
11, CNG Hae FARHAE SHeA(THOS %}01 Hj &5} gt ojAkslet A

s vy
(CO2),

Arjdoz AgAHolt & &

=2 320
£33t 4%
Uepd
ALABFE(NOX), YABIEA(CO)9 2 ¥E
A
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LHPSTUYY
HERY 71eE=2 PM =07
COo2
NOX THC co
CNG 960.1 1.255 0.066 0.299 0
a% 965.2 1.909 0.041 1.802| 0.0404| g/km
7| 0 0 0 0 0

ZF CNG HA QE=E HiEASE S=edYMEYIIFH(2019)AE 88, NIER-b RE0M SYE QE=2 HHEZ
1t Z BAISAt HiEASE 288

H 6-13) QLESE AM2™ HIZ AT

7= Co2 NOX THC co PM =
20144 7|1E EHH 8.26 45,971 2,825 2,825 408,137
20164 7|1& /S 8.4 46,756 2,873 2,873 415,892 /kg
20174 7|1& HHS 8.6 47,644 2,927 2927 423,794

M=o 1. #E5(2015). H7|LF=E MeH HIE WE7t A7, pp. 71-72
2. AHNEIYSE: B-UHKIE
F 201749 J|1E HHRE AN E/HESE M8 1.9%

=

BEYEN
SELT o718 PM gl
CO2
NOX THC (6(0)
CNG 88905.740 116.214 6.112 27.688 0.000
a9 89378.003 176.774 3.797 166.866 3741 kg(A7h
7| 0.000 0.000 0.000 0.000| 0.000
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" CNG oA A7IH 2, FrHioA d7maz e A 2AEE L9l 453

Wgikly
(& 6-15) HA RF e\ QUSH U=Y
xZ Hg co2 NOX THC co PM Tl
CNG—%17| | 88905.74005 116.2136 6.11163 27.68755 0.00000
kg
e ] 89378.003|  176.77435 3.79662|  166.86610 3.74106

A5 et co2 NOX THC co PM SHI(R)
CNGE~~ 764,589.36 | 5,536,882.07 17,888.75| 81,041.46 - 6,400,402

&7 | Rl Rttt 955 el A0,
ZRHIA—~

X7 |HA 768,650.82 | 8,422,237.35 11,112.71| 488,417.08 | 1,585,437.16( 11,275,855
A3E FAEHA A7HA k9] A £4 A

o A7l wige] wA fl wet 7 =

" 7| A] gl tigh BAdS Eet AT, CNG HA0A A7 HAR g Al
HE2IE LA & 7% B/C #t°l 1.19% Heht 734 =
HiE2E AT 35 B/C #ol 0.712 Yt FAIo] fle Zoz Z44

" Aol A7MAz dek Al HiERE WAk 2 45 B/C %ol 0.82% UEt
=L, HiERE LA 35 B/C gre] 0.562.% YEd. HiEE A 7ot Ju]lo]
B/C gtol 1°]5t= Ut FAgol fle Aoz 244
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1) CNG HA — HI|HABHEZIE WANSHK| %S

ot

=L

(& 6-17) CNG HA—-H7|HA HIEI2|S WA[SHA| Qb B2

A6 | 89

(e &)
el H|IE A7 LR]
o= 712 ogH|2xZt HI2 AN 1ol H|Z mol-H|2
2022 6,400,402 | 20,285,188| 208,710,000| 26,685,590 | 208,710,000 |- 182,024,410.46
2023 6,400,402 | 20,285,188 26,239,518 - 26,239,517.74
2024 6,400,402 | 20,285,188 25,800,902 - 25,800,902.40
2025 6,400,402 | 20,285,188 25,369,619 - 25,369,618.88
2026 6,400,402 | 20,285,188 - 24,945,545 - 24,945,544.62
2027 6,400,402 | 20,285,188 24,528,559 - 24,528,559.12
2028 6,400,402| 20,285,188 24,118,644 - 24,118,543.87
2029 6,400,402 | 20,285,188 23,715,382 - 23,715,382.37
2030 6,400,402 20,285,188 23,318,960 - 23,318,960.05
2031 6,400,402 | 20,285,188 22,929,164 - 22,929,164.26
A 64,004,016 | 202,851,879| 208,710,000| 247,651,783 | 208,710,000
B/C 1.19
NPV 38,941,783

IRR

4%
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2) CNG HA — HI7IHA(HEZIS

S04 W72 w24

WA

39)

(& 6-18) CNG HA—-T7|HA HIEZIE WXNE F2

(L)

He HIE SHXH7X|

g 7123 oZH|2xZt HI2A mjol H|2 mo|-H|2
2022 6,400,402 | 20,285,188| 208,710,000| 26,685,590| 208,710,000 |- 182,024,410.46
2023 6,400,402 | 20,285,188 26,239,518 - 26,239,517.74
2024 6,400,402 | 20,285,188 25,800,902 - 25,800,902.40
2025 6,400,402 | 20,285,188 25,369,619 - 25,369,618.88
2026 6,400,402 | 20,285,188| 151,580,000 24,945,5645| 141,696,163 |- 116,750,618.68
2027 6,400,402 | 20,285,188 24,528,559 - 24,528,559.12
2028 6,400,402 | 20,285,188 24,118,544 - 24,118,543.87
2029 6,400,402 | 20,285,188 23,715,382 - 23,715,382.37
2030 6,400,402 | 20,285,188 23,318,960 - 23,318,960.05
2031 6,400,402 | 20,285,188 22,929,164 - 22,929,164.26
A 64,004,016 | 202,851,879 | 360,290,000 | 247,651,783 | 350,406,163

B/C 0.71

NPV -102,754,380

IRR

-11%




3) /ML — HIIHAHNEZ| WA[SHX|

(o] X=X o
Ls= ?::)Lr

|

(H 6-19) ZRHA-HT7IHA HHEZIS WXIGHK| S B2

A6 191

(2 &)
mo| e SA7H]
B g | BEHSHE | g o) Hig mol-tig
2022 11,275,855 | 15,465,866 | 302,409,000| 26,741,721 | 302,409,000 |- 275,667,279.32
2023 11,275,855 | 15,465,866 26,294,711 - 26,294,710.60
2024 11,275,855| 15,465,866 25,855,173 - 25,855,172.66
2025 11,275,855 | 15,465,866 25,422,982 - 25,422,981.97
2026 11,275,855 | 15,465,866 24,998,016 - 24,998,015.70
2027 11,275,855 | 15,465,866 24,580,153 - 24,580,153.10
2028 11,275,855 | 15,465,866 24,169,275 - 24.169,275.42
2029 11,275,855 | 15,465,866 23,765,266 - 23,765,265.90
2030 11,275,855| 15,465,866 23,368,010 - 23,368,009.73
2031 11,275,855 | 15,465,866 22,977,394 - 22.977,394.03
A 112,758,551 | 154,658,656 | 302,409,000 | 248,172,700 | 302,409,000 - 54,236,300
B/C 0.82
NPV - 54,236,300

IRR

- 4%
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4) A]HA — HI|HAHHEZIS

S04 W72 w24

NTLDS | [=1 %

42)

(B 6-20) ZRHATT|HA HIEZIE WXE E2

(&l 2)

o] HIg S|
== ggﬁg HEHgEZ | HISMY oy Hig Bioj-H|g
2022 11,275,855 | 15,465,866 | 302,409,000| 26,741,721| 302,409,000 - 275,667,279.32
2023 11,275,855 | 15,465,866 26,294,711 - 26,294,710.60
2024 11,275,855 | 15,465,866 25,855,173 - 25,855,172.66
2025 11,275,855 | 15,465,866 25,422,982 - 25,422,981.97
2026 11,275,855 | 15,465,866 | 151,580,000 24,998,016| 141,696,163 -116,698,147.60
2027 11,275,855 | 15,465,866 24,580,153 - 24,580,153.10
2028 11,275,855 | 15,465,866 24,169,275 - 24.169,275.42
2029 11,275,855 | 15,465,866 23,765,266 - 23,765,265.90
2030 11,275,855 | 15,465,866 23,368,010 - 23,368,009.73
2031 11,275,855 | 15,465,866 22,977,394 - 22,977,394.03
A 112,758,551 | 154,658,656 | 453,989,000 | 248,172,700 | 444,105,163 - 195,932,464
B/C 0.56
NPV - 95,932,464

IRR

- 15%
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4) =2 OISt AMfH|A HI+ Zt

3.
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4. FHSHN| HIHA £ FRY Mz

1) HAYR 23| HEga=EA

B B oA AR AES AY AV A dRElE ARt AvH] S
glol& 7} zﬁﬂ‘ﬂ AA efot -‘i*ioﬂ olg}go] . YRR fAr|H WA Hry
B

Hﬂ’\Q‘r m‘lOP X}OV} A= o= Uehd

" A7IHA 29H| HEAAE dsH] APdnt AESG o, 7RAtEs $99Y
AR5 ol&5hE

» HA FFE Kmd A=H| HIE 5] CNG HAL} A7|HA9 AlolE £43 At
CNGY A% Km3 dgH] 4289, A7|HA KmY dzH7l 252908 yeht
CNGUHH| 58.9%% &A%

2) WHA FHY 24 M

" A7HA =9 $EF HY B2 H7HA EYC = QIS HAYsHs Hl(Benefi)
H|-&(Cost)E Ar&Edh= HH4]Y
A Hojo] =YHlE ] 1.0& 2yt B9 GRtEo=E AHAgol Atk wdd
T =
o HPEZ CNG/ZAH 59 HA7|8 HAoA A7|HA JFo = Ag A tf7] ¢
=4 A50E QI3 44 HolY AR | AxH| Zolof e A=HE A
"o F 7] PHoE LAY
o H-EEL A BlEI A7FAERE, HiE T ZAEE A7HR] FEoE AT
n SUA A7IHA B E A WY B4 offfolA] et $4A Wl BA A
AF weh Yt
o YT AFY, ti71ed ArvE 4y, A=EH] Apo], AF=F Bl Zjo] 59 4] 1
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3) MIIHA ZHY =MZEM

or, FZolls AEARIA e LA HEE B5E SiFL =
e A7 wige] wA fel wek gAY £

A7 ARS) AR ek FAEE SRl 23, CNG Hiioﬂ/ﬂ WHAR % Al
BiEEIE WASHA] 22 73%- B/C gtol 1.19=2 yeht A =
HE S 24T 35 B/C gl 0.71=2 Uit FAe] gle Zez E4H

v FiEaolM A7MAR A Al BiEEE ZASHA] &2 8- B/C #tol 0.822 E
9L, el S AT A9 B/C gol 0.56°2 Yerd. wiel 2] WA /59 gl
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(ETA)
1235 9(2017), I&AFA B 53 A&A
A71%(2020), 7= A WA jH U Z Ao A
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#521(2018), A A71HA LFAA 7N A7
A538]2021), 9% AHHA EFGA BT 1 AT

g4l 9 291(2021), A7143EAt
A A7 £ Skl AHEE]9] A7(2018.09.20., F7197Y)
153], $9A1H(2020), 9% FTa8HA 29 15 AS 9
5 BARA &5(2018), A7]-eaat Hy Sk et AR
o}, 758(2018), AHFHA A7HA SPAA 7] 2 A+
Aamodt et al. (2021), Electrifying Transit: A Guidebook for Implementing Battery Electric Buses
Abdulah et al. (2018), Roadmap for Electric Bus Systems
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Cheriyan et al. (2020), Performance Evaluation Framework: For Electric Buses in India

Center for Transportation and the Enviroment, Zero-Emission Transition for the U.S.
Transit Fleet

Daniel S.(2018), Deployment of charging infrastructure for public transit

Fudy & Jeffers (2018), Zero-Emission Bus Bvaluation Results: County Connection Battery Electric Buses

Factimes(2022), 712k SA%4: HAC) 94354, AR/DC0) §&3H0= 7&

Metro Transit (2022), Zero-Emission Bus Transition Plan
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AEAje] oA Sof it 74
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g RIsky AEAte] AN B BgEAlel] Hit HE

MESEBA SISt REAR] A B By S0 it 27
TARGHAl A7IAREA g 2 9 o8 EAfe] et 29

=g gAl A7 A2 B 4 3 o] 82ASE fltt &9
AHFHA] SFeHA At B 3 9 o8 A3t Het 27
AR Sg3Ieke AsAt B 40 29

SARFA] SIS At Ha 40 o8 B4SE AT 27

(HAOIE)
7P E A BAE (www.law.go.kr)
A3 A https://news.nate.com/view/20220208n34823?mid=n1101)
T sl (www.ev.or.kr)
E9F(www.ulex.co.kr)
U A (https://www.suwon.go.kr)
SAZ BE $U(https://stat.suwon.go.kr/)
Fleet Transport(https://fleet.ie)
Moblity Transition In CHINA(https://transition-china.org)

https://mblog naver.conyPostView. naver?isHttpsRedirect=true&blogld=dairum enc&logNo=221404578574
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mail : sukheek@suwon.re.kr

F8 =2 % HiA
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