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1) 242 HI|HA S8 K

Q] A7|HA A S0l Akstal glom, A AlA A7 AL 98.3%°] ok
175t S @4 &3 Sl AoH SUPFEY At A S o R Ay A
AtQjo] A A%t Ao HY

" S99 AL Al oA Aol B 9 A8 A% Y HE 7
W TAE B9 AVIHA BHReg A HL IHS QLS

v A7IHA ) HEgo] 39 20179 2o 305t AARteA] 20184 187 IO S4
ohe 5 AEHoE HAH Sl ti4l S Qlet 9 Alde] dhgt EFZFE— =2
Aom, 20209714 A7IHA 208 g 9 S QlZEe} 4,0009H) 5= SH
S A FY

n Ol JRPFRO] AFo HA T2 I3 (Low or No Fmission Bus Program) BE&
AFE AlFgstaL Qlom Al71& Ags MA T ZAo] HA o B Q) AFo]
U 34 Qe 15 AaZ A4 AHgE9] Ao 85% HIUelA Aot Sl

» ZAejxYoKCalifornia)F FF= WA 7| 958 E FujE HA AHARIS &
tiotal glow Hxg vhe-A 9 sAg ool thE AARE H8oto] ApFuf B
S Aetad G Ykl 9lon 20408714 2eHY A7|E HA =Y ATE 4

l_.

s 9L
= 9T FPRE 24 A5H BIPAS B9 2050971 BE HFS AT

Fo o] MekS FA5tal 9o, 2019WFE AH AU 2A4Fox} 19 =5t
of ZoAFe] A AP Adshs AMS At S

SHATS A7HA B FQ AFARIQ1 ELIPTIC, CONCEPT, ZeEUS 52 E3
4 Qugl g, vj2YA B d2S 55t gt AMESIE A Yot QS

n QEO2 AFAHA} £ SEHAAR] HAF AU AFFO R APuF TS AFRES T
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SEH FHA TS AT(0018, BRLSATH) U FT HHA A SRR ZST HIH(2018,
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(2 2-6) =9 WIHA S8 HE

7= H= =
New energy buses |- 2010~2020A7t 1672HCHS| M7 |KISKE A4kt 12021742
Program UXtE| =
syEs
- - 23R R HTIHA MEYXOA ZEet 22 H Ma
= EV Initiatives
LR
- 201793 & ShenzhenA|E 23l5l= TA| 22 HA H7|3)
pEpsLEl MH(Shenzhen) = | ohs =M &S Ma Tl
Far=
- NSol HA T ZA0| 7o 222, SHQldet 15
=opxqm | LOW or No Emission PNF=INL
SooT

Bus Program

wE=(DOT)0lA FHS HAO CHal BEZIE={0 siZ5h=

o
Hxgs Mge

02
- QHHS BA AR AlR BT, A1 70 952, 012 A
yN=lgSE=] ZHEITIL|O i i JgIIﬁH Xl%
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- 205047X| BE XSAE MBaHYORD Het M
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HioF 01712018, A7), An Overview of electric bueses in Europe(2016, ZeEUS)
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ul=9] A7|HMAE 20179 71F 351017 238 Soli, King County?] =9 2+
oA ml= W 7MY & FFEE A7|HA 817 & Y

King County Metro= A%+ TIGGER Z2130] 2| Y-E o} Proterra A &
E3ATA A7HMAE =Ysielon, vige HEe 12ds BAAS

AezYot F= A4 15619 AVHMAE &P FolH AEYol Y7|Ed=S
2000978 ACT(Advanced Clean Transit)g & Al - AYAR 71512] AF9
HAZNG S ookt

7| HA=S FHlE WAL AS K BheAE 53 Ao S5 HiEE] 852
aEsto] Fdf 99t 5 GR7HA] At YU

24
7Y

(O 2-2) 0= d7|HA ZUX|S 51 =it

Fuel Cell Plug-In Hybrid Bus
Fuel Cell Battery Electric Buses
= Batter Electric Buses

o M7|HA EQHIOH G HHANE(2018, SRuEtTe)
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(2) M7|HA HIAKY X TZHE

. AYEREZHFTA)S 201348 ©]%F Lo-No program(Low or No Emission Bus

Program)}& FXStA H7IMA I ARQjo] J7kstal Q&

o= A wEAHUS DO 2A7kAeE ouAdE 913t TIGGER Z&1¢

[e] zx]

(Transit Investments for Greenhouses Gas and Energy Reduction)& %1
tl= oUAE(US DOE)= I7FARdA A T2 0S 27 Fof =
Lo-No program A7|&HAE TUdk= TAlof WA o, Ao, 44| 5

< At 20209714 wid 53 S¥iek @S Adskal =

st opfet Qe 75 5 A Alule) ) 85%7H A|Ustel 7|4 AFS

FAST 9

(3% 2-3) US DOT tiEuE=9| Lo-No Program

Federal Transit Administration Wt 28, 20 11;‘:; F.T;‘:*;;.fmmdf
P the opportunity to apply for Low
Low or No Emission Bus Program A0 Np Bmiasion (Law-o) Bus
Program grants

CONGRESSIONAL LOW-ND GRANTS

for low & zero-emission buses,
EE— FY16-FY20 FY17: Up to $55 million available

je: e BUS
Dieselfel  MILEAGE  COST/MILE COMPARISON
3.8 mpg COMPARISON

Electric bus: 21 mpg-e

AUTHORIZATION FY16: grants to 2() transit
&_ Federal transit law: 855 /year  agenciesin 173 states W

e NO

Diesel fuel bus:$ 84 - -
Electric bus: 5,19 “,«sl’i'? V4

FOOTHILL TRANSIT'S STORY =
Year Foothill Transit (CA) deployed its first

electricbus: 2010

Fuel savings since inception: 200 405 gal.

Cost savings: | 60 /life of each bus

N2 : 4EH HIIHA SHOr 617 UERIR(2018, HEISHTY)
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o A 2A e N A1) FEAGS B9 A Al AgekaL, Ak
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2 a] A=
() M7IHA 7|2HIt & ABAY
L = o
o= YA AFA(NREL) A = AP HFLE=2] TIGGER 22130 A2
o = SIT = I = =] o
ol A7IMA ol digh 71&B7et ASAY Blagr HiAE A4Skl s
= Py 2T =
A7 A EAANY o]F 7]&B7HE AAskL, A7|HA =AY Tt 71687 9 A5
O =] o) :‘ > ko =] o
ARAE 3G W A2 AZSAN 7SS % 7| 2AEE BT U
= Z o S0 0] L=e} =
ASA b AR AdA 28, FA4 T2 v A 59 371 5] et B7E
== 0]1.0
AW Y
Q7 2-4) WIHA £ XIS 7127 ¥ ASAY 21U
B ¥ - '.;01'7 2018 2019
Ressonstistion e il I-r.?—'hslnn iJ2[3]4|1[2][3][a|1[2][3]a
ZEBA DX CA Oakland 40 13 ) [———
CA Thousand Paims 40 1
American Fue! Gell Bus (AFCB) T e 2 E
CA vine i 40 1
AFCB (TIGGER) CA Thousand Paims 40 3
Massachusetts AFCB MA Boston 40 1
Battery Dominant AFCB CA | Thousand Paims 40 1 1
AFCB (Low-No) g’: T”"“E::“f‘u:“'"“ 49 , I
Advanced Generation FCEB CA Oakiand 6 1
On-route Chamge BEB (TIGGER) CA West Covina 3 12
On-route Chage BEB (TIGGER) WA Seattle 4 3
Plug-in Charge BEB (Low-No) CA Concord 29 4
Plug-in Charge BEB (TIGGE R) CA Long Beach 4 10 ot
Plug-in Charge BEB (Low-No) MN Duluth 40 6 D
Plug-in Charge BEB (Low-No) PA Philaceiphia 40 25 1 | |
Color coced by Technalogy =1  Fuel cerl dominant electric
B eattery dominant fuel cell electric
Bl Fostcharge battery electic
Bl Fuo-inbattery electiic
DAEH TlHA TUYeH G LHAIR(2018, BRNEXHTY)
(28 2-5) 43N Wt 3=
T — “Dicsel |
Number of buses 10 3 10
Total mileage in data period 83,128 435,552 69,329 180,554
Average mileage per bus 27,709 43,555 23,110 18,055
Average monthly mileage per bus 2,309 3,630 1,926 1,505
Availability (85% is target) 80.6 90.5 86.4 849
Fuel economy (kWh/mile) 2.36 —_ — 2.57
Fuel economy (miles/dge?) 15.9 6.3 5.3 14.7
Average speed, including stops (mph)® 14.8 15.2 14.6 9.0
Miles between roadcalls (MBRC) — bus® 2,771 7.641 17.332 1,641
MBRC — propulsion system only® 6,927 29,037 34,665 2,960
Total maintenance cost ($/mile)? 0.26 0.32 0.46 0.46
Maintenance — propulsion system only ($/mile) 0.05 0.12 0.13 0.17

* Diesel gallon equivalent.

® Based on scheduled revenue service.
©MBRC data cumulative through March 2017.
¢ Work order maintenance cost.
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Romiria I 5 % —

Finland § 6 7o I

Denmark § &

Slovakia B 9 Fa CNG

Croata B 9 -

Czrech Republic T 22 0,6% | Biogne
Portugal T 23 1.27% ] Elwotricity
Estonia [ 24 2_31. Oihar
Luxembourg N 28
Hungary N 33 J
Maly [ 45 #Eoves sk '

Buigaria NN 52 :
France I 75 = Plug-in hybrd S
Spain TN 103 - »
Sweden EEFINENNETEENN 136

Poland 148

Beigium 148

Austria —T'_ 184

Lithuania I 192

Netheriands |INEEEEGEG_— N 256
Germany 206
United Kingdom 344

= X-Electric Buses in cities, 2018.3.29.

Bloomberg New Energy Finance, EAFO,
ZeEUS: Bringing e-buses to the heart of Public
T JASPERS/EIB -
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R&I PROJECT ABO

ZeEUS

+ The first and largest project on high capacity urban electric bus systems

ELIPTIC

= Complementing ZeEUS: integration in grid, evolution of trolleybuses

JIVE / JIVE_2

» Deployment of large fleets of Fuel Cell buses

ASSURED
+ ZetUS follow-up: interoperability, high power charging, smart charging of large
flests

S T7HA ZUer o7l WHAIZ(2018, =uUSHTH)
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Phase 1: Know & Decide

+ Stimulate research for new e-bus system solutions, batteries, chargers (ZeEUS/ERTRAC Roadmaps)
+ Facilitate the uptake of technology after pilot phase (including strong user validation)

» Develop opportunities for exchange of experience (ex. Platform, facilitate marketplaces)

+ Foster e-bus inclusion in SUMPs

+ Push inclusion of clean (electnic) bus infrastructure in Member States’ implementation of DAFI

Phase 2: Plan, Reguilate & Fund

+ City policies to favonte the deployment of clean buses / public transport

» Harmonised legislations for a deployment of clean buses (CVD, DAFI...)
+ Stimulate funding/financing schemes that consider the specificity of bus procurement ZeEUS and
+ Open standards for ensunng interoperability of chargers and vehicles

+ Review legislations to allow the use of FT power network for charging e-vehicles to support e-bus
deployment

Phase 3: Select & Procure

» Set sustainable procurement targets for bus fleet renewals towards cleaner solutions
+ Focus legislations on objectives (clean air) more than on means (technologies)

* Promote the use of standardized evaluation rules (E-SORT, VECTO. )

» Facilitate the process for infrastructure development (permits, roadworks. )

+ Tender processes thal support the deployment of innovation (risks, duration..)

. upport education lowards new ' ills required by nnovation implementation
+ Support the staff transition towards new skills
+ Promote standardization of safety procedures for emergency situation

A2 0 AER MI|HA EQHoL 041 BIEXLR(2018.9.21., SFEIEATE)
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Transportation

Management
System

Battery Charge

attery Reuse Syst Energy
n Cloud Server M it

Bus Diagram
Management

o

Bus

Electric ‘Eg

SCiB" = scis I
BHAZ 5 8 K

EV HA

AZ e MIHA EQaior A HHHXIER(2018, &

(O 2-13) Y2 TOSHIBAA 24 SO

Re-use

—
USC? CSUWY Super Quick Charger
ofabus - -

. TOSHIBA
HQ
Tamachi Sta.
Charging

FOT:Field Operation Test

Electric Bus Systerﬁ

2x in Bus garage
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Xt& : King County Metro Battery Electric Bus Demonstration(2017.5, US DOT)
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DC charging versus AC charging

« On-board versus Of-board equipment
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1) HIHA S Uy
" A7HA 299 A4 84 AVHA 29 oo e 34 W "ol & &
Qo FA whHol wEt Depot charging, Terminal charging, On route
charging® & &% & 9}
" A7HA SRS AVHA A 27), &Y R, A A 9 AlY, x5
H[E, Qlze} 75 A JA9A & et oS BHdste] A7 A S S

2Astelof

(2% 3-8) TI|HA FH WY A
Time at depot

Other important elements:

+ Fleet size

+ Common interface standard
product

+ Power demand impact

+ Capital cost versus total cost of

ownership
+ Real estate
+ efc.
On route
charging

Time at terminals

X2 : Deployment of charging infrastructure for public transit(2018.7.20., Daniel S.)

(1) Depot charging
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(2) Terminal charging
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(3) On route charging
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3) &= eH(London) : RIUX| HA AR

n AU AURETA FAZ A7HA ARARIS FXI6taL glow ojofube} A
W BHReg 9 gt ISHES AYst glom PAe IojI=Rd
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4) 0|2 Z 7}2E|(King county)

B 02 AFAHAR AFRS Yol FEFOZ TIGGER(Transit Investments for
Greenhouse Gas and Energy Reduction)Z2 18-S Sdf A7|HAE E519S

n A7EA Q] FEE 201749 71E 812, ulFolA Pt & tioly =Y Ak
ProterraAte] HA7|HAE EQI%)

n uj= A7 AL A9 AR RO)A Buy America ActE B0 A HA FE F 65%
oldol = A= UlolA Bitd REE ARESioksks AI7F 8= 0] Proterra,
Nova, New Flyer, BYD("]= @A] 37 AdH)5 A= HAAZA A2 A7HA
£ ARgsfjoret

w Ul ARY] B A AIARI(AY], slolBEE, A, EEE)E fAIES HE2 A
7IHA7E 1M B 0.18% 208 [AES vlo] 71 v EST WA fjH| 3H)
7V AR Aok, b WA div] 28] kg AT Ao® yehd

o 7] HA9 B AA F BEEZ(MEEY 5)9 HISol 7MY w2 AoE UEd
o HHH ThE WA AAHY e AR )8 74 Ha HSo] 7MY =4
UEhe 2olE Bl

(B 3-9) HA L{A7|2E X2 HIE

HI7|HA slo|EZE|E Cld EEz|HA
= HE | HE | HE | HE | HE | HE | HE | HE

($/mile) | (%) | ($/mile)| (%) |($/mile)| (%) |($/mile)| (%)
FTIER| A 003 | 185 | 012 | 36.7 | 0.14 | 308 | 023 | 437
A A BEE 009 | 467 | 012 | 370 | 021 | 476 | 0.19 | 35.6
O 24| 002 | 127 | 004 | 132 | 003 | 74 | 003 | 52
EE]E] 0.01 5.4 | 0.01 20 | 004 | 94 | 000 | 05
o3, 8, MAHM 000 | 02 | 0.01 22 | 000 | 03 | 000 | 09
SEEX| 0.07 35 | 0.01 2.1 0.01 22 | 006 | 122
SHLALK| 000 | 1.9 | 0.01 1.7 | 000 | 05 | 000 | 05

37| YT 2| 0.0 4.7 0.01 44 | 0.0 1.7 0.0 1.0
%, g AZE 000 | 00 | 000 | 00 | 000 | 03 | 000 | 03
Et0]0f 0.01 64 | 000 | 08 | 000 | 00 | 000 | 0.2
A 018 | 100 | 032 | 100 | 0.44 | 100 | 053 | 100

Xtz : King County Metro Battery Electric Bus Demonstration(2017.5, US DOT)
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(1) ea72| 12 22
. S T8S 13 92 LA H—2H-r ) HRagon] ey
2 4] 150z 25
o A} A9 B AT 30~40km TEL 40~50km TR HAA A F
83.2%2 AA|oH= A oZ YeRS

(B 4-1) M7|HA 13| 22| 28

= 28 x| HE LS
138 | 20~30km 3 12.5% 18, 83-1, 85
218 | 30~40km " 45.8% |112, 13, 310, 54, 80, 82-1, 82-2, 92, 9, 9-2, 999
31E | 40~50km 9 37.5% 13-1, 13-4, 19, 3, 5, 61, 88, 88-1, 99-2
4% | 50km =1t 1 4.2% 11-1

A 24 100%

H 4-2) H7HA XUX| OF

7= 2% M| HE e

SY_SHEAL 4 16.7% 9-2, 13-4, 18, 999
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S =R 1 4.2% 5
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&2 HFA HIESFA|
18] 2t 2A|1ZE 508 2A|17F 2082
Ol4X| AHlE 58% 50%
2ExA
THH|(km/Kw) 1.36
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XE 1 MRHA LEXE(2018)

(2) TH| AlLf2le 23

n 2 AFAE VIR, 5

asto] v oA @& et 37HA] AUz TR
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[N EAS Y]

f

o

YA

i

fl

o
H‘.?l‘.
2
|o
U

[¢)

S}

=

(B 4-6) =4 & TH| ALf2| 23

T2 TH| AlLHE|R1 TH| AlL2|22 HH| AlLi2|23
A zof 7152 Uut A Ol &
7l 2 =M/=st 858 24 =/t
SEZX| S|E/0017 Z|tItE S|H/o01H ZHtE JAHX| 07t
Eropure Z|of THRIIA 2E TR Z|a HARIA
DAY HEA HIESA HIESA|
o1& HH|(km/Kw) 0.8 1.0 1.2




66 | T A7IHA FFAA 7 A

2) KA DH & A2 HE
" A7HA9 BlE HiE Pl wiE Y] & 100% B-Esh= Aol ozt 20~90% H ¢
oA &-"3de] olFojxl= Aol 7HE a&&olal wiE2Y] e B4 & e

" A oM =7 Rset A7IH A 871 ol diste] A=Al A AARE HiEE] &%

W 34 184S APstel Q] el 8 S ksANE AT

E 4-7) 29 ¥ 231572

= LHY71= BYD O|CIE&REA SIMXIS K}
= (Q20{A/Z2) | (Ebus-12/Z=) | (e-FIBIRD/ZL) | (HIY/Z2)
HHE{2] 22H(kW) 109.4 350 163 117.6
2259] 90%(kW) 98.5 315 146.7 105.8
2250 20%(kW) 21.9 70 32.6 23.5
A 74282 KkW) 76.6 245 114.1 82.3
2875712 (km) 61~92 196~294 91~137 66~99
ALU2IR1 (km) 61.3 196 913 65.9
AL2I22 (km) 76.6 245 114.1 82.3
AL2R3 (km) 91.9 294 136.9 98.8
HZEAL B7| MY
FH|(km/Kw) 1.0 1.0 1.43 1.23
A 8712 (km) 70~80 272~357 117~143 100~ 150
2 STIAH Tl =] mjzjol SIRIS A}
= (APOLLOT100/=Ll) |  (BS110/=L) | (HYPERS/Z=) | (LHAE|/ZLY)
HHEIZ] 22H(W) 204 187 109.3 256
2249] 90%(kW) 183.6 168.3 98.3 230.4
29| 20%(kW) 40.8 37.4 21.9 51.2
A 74222 (kW) 142.8 130.9 76.4 179.2
2871572 (km) 114~171 105~ 157 61~92 143~215
AU2R1 (km) 114.2 104.7 61.2 143.4
AL2IR2 (km) 142.8 130.9 76.4 179.2
A3 (km) 171.4 157.1 91.8 215
HZEAL B7| MY
FH|(km/Kw) 1.38 1.36 1.4 1.07
Al Z=3742](km) 123~170 170 75 141~200
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A2l OF € 23 MY

n 2HAY 135, 235, 305 A9 3L 250Kw=9] sie8lE 2}-83F BYDAF 2&
9] 79 YutAQl 2A(Normal condition) A4 13] &&= T 515 &3o] 7153t
AoR BN

= 19 3 Aow

nd9o] AL wiElg] &3] AR 13] FHOoR AL 2P EVls
t SIEA] "adh Aog vEhd
m 8|7} 0.8km/Kw7HA] o= AU e 19] 7}E2A(Extreme condition)©] A<
= AF 52 $40] E7Huciy A& wiE e Bdo] B A 43] o4 FHo]
%

iz}

1) 2dAH2| 128(20~30km)

B2 128 AL A 4 37 HoR LA FL Al 19 8% o)y
2 9WB4T Be A0 iy

o Ho

(B 4-8) 2¥72| 108 2ss A

T2 Y7l=| BYD | OlClE | &K | SEMM | XIS | m2fel | HCl
XX J128(Kw) | 76.6 | 245 | 1141 | 823 | 142.8 | 1309 | 764 | 179.2
L MHA 189 (113]/Y)
AlLt2|21 2.8 8.8 4.1 3.0 5.1 47 2.8 6.5
AlUz|22 3.5 11.0 5.1 3.7 6.4 5.9 3.4 8.1
AlL+2(23 4.1 13.2 6.2 4.4 7.7 7.1 4.1 9.7
LEMHA 8318 (9.43]/Y)
AlLt2|R1 2.7 8.8 4.1 3.0 5.1 47 2.7 6.4
AlL+2|22 3.4 11.0 5.1 3.7 6.4 5.9 3.4 8.0
AlL2|23 4.1 13.2 6.1 4.4 7.7 7.0 4.1 9.6
= MHA 85H (8.03//Y)
AlL2|21 2.1 6.7 3.1 2.3 3.9 3.6 2.1 4.9
AlLt2|22 2.6 8.4 3.9 2.8 49 45 2.6 6.1
AlLt2|23 3.1 10.1 47 3.4 5.9 5.4 3.1 7.4




68 | FUA A7IHA FFAA 71 AT

2) a87{2] 2712(30~40km)

n oA 208 LAL 1] kAo 1Y 6~79RE Sk Zog yehd
B 4-9) 2| 208 2835 MY
& Y71=| BYD | oicls | skl | EAPH | XIUCHS | mf2fel | Sy
& J128(Kw) | 76.6 | 245 | 1141 | 823 | 1428 | 1309 | 764 | 179.2
A O (63)/Y)

AlL221 1.7 5.5 2.5 1.8 3.2 2.9 1.7 4.0

AlLt2(22 2.1 6.8 3.2 2.3 4.0 3.7 2.1 5.0

AlL2|23 2.6 8.2 3.8 2.8 48 4.4 2.6 6.0
MHA 9-28 (6.33]/Y)

AlLt2|21 1.5 4.9 2.3 1.7 2.9 2.6 15 3.6

AlLt2|22 1.9 6.2 2.9 2.1 3.6 33 1.9 4.5

AlLt2(23 2.3 7.4 3.4 2.5 43 3.9 2.3 5.4
EMHA 138 (6.83]/Y)

AlL2|21 1.8 5.7 2.7 1.9 3.4 3.1 1.8 4.2

AlLt2(22 2.3 7.3 3.4 2.5 43 3.9 2.3 5.3

AlLt2|23 2.7 8.6 4.0 2.9 5.0 46 2.7 6.3
EMHA 548 (6.33]/Y)

AlL2|21 1.8 5.7 2.7 1.9 3.4 3.1 1.8 4.2

AlL+2(22 2.3 7.3 3.4 2.5 43 3.9 2.3 5.3

AlLt2|23 2.7 8.6 4.0 2.9 5.0 4.6 2.7 6.3
=MHA 80 (6.731/Y)

AlLt2|R1 1.8 5.8 2.7 2.0 3.4 3.1 1.8 43

ALz 22 2.3 7.3 3.4 2.5 43 3.9 2.3 5.3

AlU2|23 2.7 8.8 4.1 2.9 5.1 47 2.7 6.4
LEMHA 82-18 (6.93]/Y)

AlLt2|R1 1.8 5.7 2.7 1.9 33 3.0 1.8 4.2

AlLt2|22 2.2 7.1 33 2.4 4.2 3.8 2.2 5.2

AlLz2|23 2.7 8.5 4.0 2.9 5.0 46 2.7 6.3
EMHA 82-28 (6.08)/Y)

AlLt2|21 1.6 5.2 2.4 1.8 3.1 2.8 1.6 38

AlL+2|22 2.0 6.6 3.1 2.2 38 35 2.0 4.8

AlLt2(23 2.5 7.9 3.7 2.6 46 4.2 2.5 5.7
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E 4-9) 22| 208 2sls LEE HAS)

7= Y71 | BYD | otz | skl | TP | XU | mtQl | |
2N 7183 Kw) 76.6 245 114.1 823 | 1428 | 1309 | 76.4 | 179.2
EMHA 928 (62/Y)

AlLt2|21 1.6 5.2 2.4 1.8 3.0 2.8 1.6 3.8

ALE|22 2.0 6.5 3.0 2.2 3.8 3.5 2.0 4.8

AlL2|23 2.4 7.8 3.6 2.6 4.6 4.2 24 5.7
HHA 1128 (6.63]/2)

AlLt2|R1 1.9 6.1 2.8 2.1 3.6 3.3 1.9 4.5

AlL2|22 2.4 7.6 3.6 2.6 4.4 4.1 24 5.6

AL2|23 2.9 9.2 4.3 3.1 53 4.9 2.9 6.7
CMHA 3108 (7.08/9)

AlLt2| 21 1.8 5.9 2.7 2.0 3.4 3.1 1.8 4.3

ALE|22 2.3 7.4 3.4 2.5 4.3 3.9 2.3 54

ALtE|23 2.8 8.8 4.1 3.0 5.1 4.7 2.8 6.5
LAMHA 9998 (6.631/2)

AlLt2|21 1.7 5.3 2.5 1.8 3.1 2.8 1.7 3.9

AlLt2|22 2.1 6.6 3.1 2.2 3.9 3.5 2.1 4.8

ALE|23 2.5 7.9 3.7 2.7 4.6 4.2 25 5.8




70 | EA A7IHA SPAA TR A

3) {ali72|] 321=2(40~50km)

v 2AT 30F HAL o7 kAo 1Y 5~6YES SFste FoE e
B 4-10) 28712 3128 2yl L

& Y71=| BYD | oicls | skl | EAPH | XIUCHS | mf2fel | Sy

& J128(Kw) | 76.6 | 245 | 1141 | 823 | 1428 | 1309 | 764 | 179.2
LeMHA 39 (5.681/Y)

AlLt2|R1 1.4 45 2.1 1.5 2.6 2.4 1.4 33

AlLt2(22 1.8 5.6 2.6 1.9 3.3 3.0 1.8 4.1

AlLt2|23 2.1 6.7 3.1 2.3 3.9 3.6 2.1 4.9
CMHA B (6.08/Y)

AlLt2|21 1.5 4.7 2.2 1.6 2.7 2.5 1.5 3.4

AlLt2|22 1.8 5.9 2.7 2.0 3.4 3.1 1.8 43

AlLt2(23 2.2 7.1 3.3 2.4 4.1 3.8 2.2 5.2
L MHA 13-18 (4.83]/Y)

AlL2|21 1.3 4.0 1.9 1.3 2.3 2.1 1.3 2.9

AlLt2(22 1.6 5.0 2.3 1.7 2.9 2.7 1.6 3.7

AlLt2|23 1.9 6.0 2.8 2.0 3.5 3.2 1.9 4.4
=MHA 13-48 (5.538]/Y)

AlL2|21 1.4 4.4 2.0 15 2.6 2.3 1.4 3.2

AlL+2(22 1.7 5.5 2.6 1.8 3.2 2.9 1.7 4.0

AlLt2|23 2.1 6.6 3.1 2.2 3.8 35 2.1 48
=MHA 198 (6.081/Y)

AlLt2|R1 1.5 4.8 2.2 1.6 2.8 2.6 15 35

AlLt2|22 1.9 6.0 2.8 2.0 35 3.2 1.9 4.4

AlU2|23 2.2 7.2 33 2.4 4.2 38 2.2 5.2
MHA 61 (5.08)/Y)

AlLt2|R1 1.3 4.1 1.9 14 2.4 2.2 1.3 3.0

AlLt2|22 1.6 5.1 2.4 1.7 3.0 2.7 1.6 3.7

AlLz2|23 1.9 6.1 2.9 2.1 36 33 1.9 4.5
MHA 888 (5.68]/Y)

AlLt2|21 14 45 2.1 15 2.6 2.4 1.4 33

AlL+2|22 1.8 5.7 2.6 1.9 33 3.0 1.8 4.1

AlLt2(23 2.1 6.8 3.2 2.3 4.0 3.6 2.1 5.0
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H 4-10) 272 308 2+ MHHEE AL)

T= 0iY7l=| BYD | Oicle | sk | EAH | XU | m2fel | S0y
FX 71282 Kw) 76.6 245 114.1 82.3 142.8 | 130.9 76.4 179.2
EMHA 88-1H (5.63]/Y)
AlLt2]21 1.5 4.7 2.2 1.6 2.8 2.5 1.5 3.5
ALtE|22 1.9 5.9 2.8 2.0 3.5 3.2 1.9 4.3
AL 23 2.2 7.1 3.3 2.4 4.1 3.8 2.2 h.2
EHHA 99-2H (5.03]/Y)
AL 21 1.2 4.0 1.9 1.3 2.3 2.1 1.2 2.9
AL @2 1.6 5.0 2.3 1.7 29 2.7 1.6 3.6
AlLt2]23 1.9 6.0 2.8 2.0 3.5 3.2 1.9 4.4
4) 2H2| 402(50km O[4)

2] 470F AL B 11-19 A U Ao s 18] 23A2 7 74.4kmoll &
sl 7R =AY

19] 29 S15E 3,832 IutQl 27 olste] B 2 $7 HHo| WA BR
Aoz g

53] 9B Mg wjE Bl A% A5z A 18] 34 T o w49 2ol
E71s38t Aor wAst Aoz UERS

1= g7e ed] tE A7wa =9 oj7lo] B I Jokst o By

Mo

[©)

(B 4-11) 2Y78 408 =Y

Toi
4>

>
£

TE Y714 | BYD | OCi2 | SHM | QXMM | XIUCHR | m2LRl |y
AM 7128%(Kw) | 766 | 245 | 1141 | 823 | 142.8 | 130.9 | 764 | 179.2

CAHA 11-18 (3.83/Y)

AL2|21 2.6 1.2

Adzle2 | 10 | 33 | 15
Aauzies | 12 | 40 | 18 | 13 [ 23 | 21 [ 12 | 29
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72 | YA A7IHA &

37 Depot charging, Terminal charging, On-route charging®.
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A4 |73

LS oJu|g
B 4-14) 14 SHER3»
= HY¥7I&| BYD | ooz | kM | QTR | XU | m2fel | 2itf
A 7+2EH(Kw) 76.6 245 114.1 823 | 1428 | 1309 | 764 | 179.2
28A] | S
1318 3 3.1 1.0 2.1 2.8 1.7 1.8 3.1 1.3
215 " 3.1 1.0 2.1 2.8 1.6 1.8 3.1 1.3
308 9 3.2 1.0 2.2 3.0 1.7 1.9 3.2 14
435 1 3.9 1.2 2.6 3.5 2.1 2.2 3.9 1.6
PNTION EaEs
1% 21 3.2 1.0 2.1 3.0 1.7 1.9 3.2 1.4
218 3 3.0 0.9 2.0 2.8 1.6 1.8 3.0 1.3
TR =M 24 3.2 1.0 2.1 2.9 1.7 1.9 3.2 1.4
() 08 ¢ %Y 2%

" (H 4-13)0] WE IF E 3 U HE A e 2
o FZAHD (Depot charging) @ t-&F HlE| 2| & X3t BYDAIY] 4% 13] €32
2 19 A3] 30| gHE 71535 Ao 2 YERY Depot charging®] 243t Aoz
LiEhd
o ZAWH® (Depot + Terminal or On-route charging) : HARA, AL &
AEA & SR &5 HiEYE A&t FAE DS Depot charging} %63'5
o] Terminal charging®|4t On-route charging 59 9<% 4 9HS Hyst H

Alo] &gt Aoz Uehd

-

ol



74 | YA A7IMA LFAA 7NE A
o FHYH® (Terminal + On-route charging) : HY7|&, AtLLE A, RIS
2, yziel REe 7Rt 24 HiEE] §o] §=319 Depot charging Ethe
I =

Terminal charging®} On-route chargings W3St 45 4 ®4]o] A3t A

o7 e

= Y¥7I&| BYD | Ofclz | kM | TR | XA | Tl | 2itf
21X 71222 Kw) 76.6 245 1141 82.3 142.8 | 1309 | 764 179.2
28A2] | =
138 3 ® ® ® ® ® @ ® @
238 1 ® O] ® ® @ ) ® @
3aE 9 ® ® ® ® @ @ ® @
435 1 ® @ ® ® ® ® ® )
AR Lo
135 21 ® O] ® ® @ ® ® @
238 3 ® ® ® ® @ @ ® @
HAH =M 24 ® O) ® ® @ ® ® @
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A2E A7IHA wA¢8 9 EYgod

1. B8 MIHA BXZ WEAS ZE

" ZYHRE@ADNAE 20189 09, AR Fu) BEF WPADLS AASNAE
" 20199 A7]HA B BEE 300902, A4 51%21 1538 FRot SEA AH(A
=R, AHYHA, A7) D)) HFHAS

(O 4-3) YYR WHA Ex37 X5 HE

0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

ME - 0H =37 =19

|37-<0] 5’\? 371 HA A SEUa= 10,056H = Ao H,
2019¢ A71& A7IA Hee vy 2 73t A4 HA 5049 0.7% 5=

" AR WA 7,478H(7H8, 8, A-T A7 SFEC] /e o F Al
+ 88917t S=E0] 11.9%2] HIF= AA
" TR E A SEHol wet g ik A 201980l 8~91 Ak AlEe T

ﬂﬁ’ﬂ

i =
T S AoE Holu A7z Y 715‘<_7<Hjﬂ ofjAt of 7o wi=t "°J*191 A7 A
ALs 7 1ie 152 5 UE Ao2 A=Y, YA 39 T AR
Q1 =HojZo] A7|HA 100K E?Q At &
(O 4-4) Q7| ALHYEE HA SEAD
ALt SR o4(tf) 889 T . . m

0 1000 2000 3000 4000 5000 8000 7000

wdpl eME eOEREY w2 e Y 0T aEFHeM aTY avE wEYF

A mAE malE w20 mllF w0 «ZUE w3 =BT =YE aRH

A2 0 A7|¢7Y(2017) HOH &2

F Q7| BFANO HA SEUIF 52 A2 HU ALHA SIARI KDREDES i 242 Bt K|9S 2ot
LAO| Al & ke 7O

rir
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FUA A7 LYAA 71 AT

HIHA HXZ A

rio

LUE

1) Bx5 X HIE

v 7E AVIHA(HE) EEEl VWA HEE(F]/E45) R ATHS Ha(=H]/

FER =8, AU gstel 19 94 2uElo 2 4ol 9l

2 AL A/ 71EI1AS 4o SHAUOE AFRAon] G 45T 7
19 5AVAOE AFHAE

tol 19] guiRtRle A7|BlA BEF F A7IESH SNV} 22 50% vleE 53 49
A9 Bgshs Aoz e

Hzgo] %E AAsHH, dA7t 45 FEdhe FH

= o

2
__)d;
)
~N,
R
[
N
ol
N
)
N
-
o,
flo

ul
Y
4z
b
PN
ol
N
il
=)
o

lo
i
jo
i)
i
mlo

(B 4-16) M7|HA HXZ X2 H|g

SCIRECE
e xIZ3
HI|HA 24| /2125(48%) 100,000
Bx2 TH|(26%) [71E] 54,000
® AlB1(26%) (7] 54,000
A 26| /ZEE(50%) 46,000
Bx3 H|(7.5%) 6,900
NHI(42.5%) 39,100
BRI E0(86.7%) ©=B+® 300,000
AR KHEE 2H(33.3%) O 150,000
E MI7|HA 712(100%) ©+D 450,000




A4 177

=
R} A>3} AASt] WA e} A] 7| AR deket -
&

m 201949 o|F YA At e WA dEiA; s F 461HE YERE
" OHA ARESH BRF AF &S H8T A 54Ut 461HE A7HAR dAsH] ¢
M A ZYHEoRT H7FE 0 R 138399 Aol £8E FoFE M
o YA 5AZE AV A, A7 A BEREE Foto] 429999 7 A niRio]
ot tjE|2brh Wol AT ACoE A= 201993 20209l ZH 1009
7FEe BxaS HHoofd Aes Jid
o o, oRA7HA A7} Y AA = A7 HA BERF AT oF, AF 2, £

H
HlE 47 5ol Bt =07t o] FOIR|A] ot FF- 284 4FE Al ©f
o EZ 284 4SS Ted] AT URET AbEet Jor S x5, ARt
A FAEE Y gEe A b 5ol 7R HEgEofof =

" % 5 T A HEA Ag mE AeAld FRe vl 2

(B 4-17) HXZ AQW3 M=

= 20194 20204 20214 20224 20234 A
TSHTh(CH) 149 122 40 54 96 461
=H|/2EL 6,854 5,612 1,840 2,484 4,416 21,206
M7 A
wxa | 1,028 842 276 373 662 3,181
Al 5,826 4,770 1,564 2,1 3,754 18,025
=H|/ZER | 14,900 12,200 4,000 5,400 9,600 46,100
KA
wxa | 8,046 6,588 2,160 2,916 5,184 24,894
AlH| 8,046 6,588 2,160 2,916 5,184 24,894
=H| 21,754 17,812 5,840 7,884 14,016 67,306
Y| & 9,074 7,430 2,436 3,289 5,846 28,075
AlH| 13,872 11,358 3,724 5,027 8,938 42,919
A 44,700 36,600 12,000 16,200 28,800 138,300




78 | QA A7HA SAHA 7)uh
3. M7|HA T=RI0{H ZAM)
n F71A7-9(2018) 7= HA SFAAAE o RE A7 WA Eofd 2 ASA
B o R
n B2 Ao AGE] met UAT) digets 505 ol A A EEHAIAL
377 QA it 2 8519
1) M7|HA QIAl FAt
(1) M7|HA = FX| L LM 324
n SEARARLE AA SH Al 5 83.8%7F A7IHA &Y HA E Ha o) Fdstal
Qe AoE Yeht A7HARO] AZE QAL L= o7 YehtS
H 4-18) M7HA Q| FX| & TN ZZ Y

— 28 4 HIZ(%)

O ZZstct 0 27.0

N BTt 21 56.8

HE0|C 13.5

SUGHK| Z=Lt 0
5| G| ed=rt 1 2.7
A 37 100
(d8 4-5) MI|HA QI FX| 2 oM SZH &Y
miie 3
-—- - =5
56.8 ' =13
22 83.8% S g
0% 20% 40% 60% 80% 100% =ddH=H U
4712 MI|HA EQIOA RAK2018, A7 Y)9 LRs B8 0Igst

HHOTI IO Als 2
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(2) MI|HA = A}

n TQF7] 9 "aAo] 83.8% £FOE &2 Wi, AAR FF AVMAE =dT A
ojztr §HEHT A= 43.2% FELE e

w oz A7|HAT}F =9 7] @Ao|1L A E V)& o] digt A=) E*omhﬁ
Qat Qlmet 15, A 7H4 59 AP A 810 = Q] AA| =AAR: tha

ol Hog wiy

&

(F 4-19) M7|HA £}

T SE HIS(%)

Of ATk 9 24.3
A 7 18.9
2801t 17 45.9
ST 2 5.4

Tof At 2 5.4

A 37 100
(I8 4-6) T7|HA EYUOIAL
nli? 3H

N e

T oA 43.2%
0% 20% 40% 60% 80% 100%

I

HL O
{0 X o oX

]

=
=
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80 | YA A7IHA FFAA 71N AT

n A7 A7) SlAF o]ojof] HelsteA] RS AR A3t A A F 40.5%% o] o]
fox ]

(B 4-20) T2 3At 0]y REKE

e sg % HIS(%)
ojojoll BHS FBHiCt 7 18.9
ojojoll =aHict 8 216
HEOIC} 17 45.9
0]of0ll SLBISHK| Qf=Ct 3 8.1
0of0ll H} FBHSHK| Q=L 5.4
A 37 100
(O3 4-7) H7|HA 3lAL 0] 2H0F
n 0i$ 32
| Zzt
216 -' e
0] 2528 40.5% B2 ot
n T5 B2 o

0% 20% 40% 60% 80% 100%

2) M7IHA =0 ZAf
s 2ol A7 MA EYOR Qg Jthshs Bejzt WA A 4 &

il
ez FAgH0] JloH, =Y AR 7= A GAlCl A 2nE £89

(1) ®I|HA 7|Cf Tl
" SSARIE SHHdlR ] SR8 AL BF A4 ol it Bl 7k Ao
= Aow Yehtow], Auls golq 571 Bolg S digt 7w 2491 ekt



H 4-21) H7|HA = 7|CiE

A4 181

N =3t 129 229 329
= 29 | g+ [Hig%) | S24 v | 224 |Hig©®)

F5H| HU(ER H| 25% =+ 1 54 | 87.1 3 4.8 1 1.6

52 ™ol ZXI(EHY, R A8, J5.'%) 2 6 9. 27 43.5 20 32.3

S5 28 Usk: 4 3 1 1.6 14 226 22 365

APOX| &4 JHM 4 1 1.6 9 145 9 145

et oJo|X| M 5 0 0 9 14.5 10 16.1

A 62 100 62 100 62 100

(2) M7|HA Rk MY =H
= AR RN FFY FREA ek Ak A 222 18] 34 2BA, 40
AR e 3 2oiSt ARl BadD St
o A YIS, YRlE)] BE PRE AedR ok Ao Uehtout 4%
A ZAPEE, %ﬂ) Ao T o] 8 HO| HEL A5F AH 24 Ao tha W
2 Aow ey
(B 4-22) HI|HA X2 MY XU
o =3 129 229 3&9

= 29 | 24 [Hg%) | S+ [Hem) | 224 [HiB%)

13 21 28742 1| 31 | 500]| 8 | 129 | 1 17.7

INE 2 24 38.7 8 12.9 7 11.3

S 3 1 1.6 24 38.7 15 24.2

A NS 4 1 1.6 6 9.7 16 25.8

HIER] U MARE el 5 : 16 | 11 | 177 | 8 | 129

HIZAKZL/=2)) 6 3 4.8 2 3.2 3 4.8

0|2Xt mO|(HF4) 7 1 1.6 1 1.6 1 1.6

2y 52 8 0 > |32 | o 0

=M 74 9 0 0 0 1 1.6

A 62 100 62 100 62 100
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H5E  x7|HA SXOIIa} A[HAIY TLAL

A A7 S48 QA AR

HI

A e

1) 88 Xtz

20179 5¥€ 309 AUEFIE Ho[EQ] 7|HF HHQl HALM R4 HE WA HF
F HE, WEBIIE folg ARE E8oto] BT

. SFEZAY FEEE 5 olAdo] = 23 flolE = TRIPS 23S E-8ofto] HA
;gi]'é‘ 74 M*‘

(# 5-1) 34 YX| 24 &8 H|0|E

= 2g zd BlOIE =
220,101
ALLA MEXEN A I-I_ﬁ_)g , xﬁgrxor 2K !
HALM HREHE LMD, BRE D, ¥ 4 (M 3.500)
HA YR ZE | FRY D, FRY XARRUER), R YARREZ) 51,461
WEZIE HOJE | LMD, RHID, SARUN, SAFEFE ID, r [2A, SIRFSRE ID| 21,281,245

2) 24 7127y

n i A0 WA 52 BESte] 9N A1) 9] 7 bge theat o] ARt
o AU BALEOE AT £ B A3k WA U5l BF FALE 7wk
Aol 4547t HES Ahe 2ol YAFHEE %

o 7 AWAL Y kAT FESHUR TethgolA Aot

o wAl Q7 PR A 2

o FAA YA FRAL YHE U9 £33

o W A AR T g

Y



86 | 94 A7IHA LPAA 79 AT

(23 5-1) 534 AR 2
MY R D, RuaM Dot | SUSH HA 5% W2 35
(HA =M HRE Ba) (@S7I= HO[Ef XKHID)
Bo]Ef
A
A}
-5t YHS HGI0] 24 XYY LWL, SBARZ A
e =S, YEIHSHE T3 2uHe
X2 2 M NSHEE TN T 4 U BRY BETY He
2. SAZa Y olmat Al At YUX| HFH(Q)
» T VIS ¥ AFEe LS A SHA FEAE TR 2AE
o Qe Ay AR YAAES I AuAste] SRS WA fetel BHYE, A

o
offt
oid
=]
0

flo
N
1o
l,
ok
o

JRt of
2o
oft

| BEE A% AL Wskel] RN HAE A

_Hi_
ATHARY Ve flsl miits I 9 E5AlE RRRAE A8

rEl
L
uf
L
rO
[H
i)

H 5-2) Al SHL SEX|

r

=H #Ix| = 3= AFHA 5 SHHA £
1 g+ IYs 37.3207 126.9874 176 176
2 et ARS 37.2983 127.0299 98 98
3 Y+ JHS 37.2389 127.0302 155 154
4 YT 325 37.2546 126.9630 126 165
5 e+ Es 37.2496 126.9722 96 57
6 227 s 37.2660 127.0012 133 133
7 ST Bus 37.2906 127.0700 265 265
ANE Y 2MNE(2018, SEEETEATY)
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A5% 189

A2 FAJZ AHANE
1. 712 74

1) SHAZ2t EX| JHE

" O|% ALY |EAT YoM E AVHEY] fFRAES &
< 39ok= otoldoi7t AQKeE v 9lom, of ofo|ojg &&oto] MEWETAF 3%
A9] AYS 8oto] A9 o] A7)k FHAE HAS H e

B A g Ad HALE $A ARE B8] 22,900VE 54 Wol WS AR AR

v oo Yol ARARTA BAR ARMREY] AL FAAEE TR 25,000V
8T Qo] B ATOIME 599 FH AR e FHo| ut ALHEZAL &

=]

8

AU, SUEATAR ool THUAIE 9 A 2AE AT

ol

P oll A1) Bl
§2ﬁ ;'_:\E, R 8,000
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