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< SUMMARY >

Purpose &
Contents

L] Purpose
O Feasibility study on eco-friendly hybrid diesel-electric trucks for parcel delivery
service
— Core technologies are defined to develop eco-—friendly hybrid diesel trucks
with loads less than 1.5 tons.
- Effect of fuel economy improvement and emission reduction is analyzed.
- Economic and social impacts of the core technologies are predicted.
- Improvements of policy and laws are presented to realize the related
technologies.

] Contents
O Domestic and international development status and trend analysis of
eco—friendly commercial vehicles technologies
- Domestic and international R&D status and trends of eco—friendly vehicles are
investigated

* Status of eco—friendly commercial vehicle technologies is identified from

reports of relevant domestic and international organizations.
— Technologies and market trends for eco—friendly vehicles are investigated.

* Production planning and market trends for domestic and international
eco—friendly commercial vehicles are analyzed by examining patents,
papers, consumer reports, etc.

- Domestic market requirement for technology development are surveyed.

* Based on statistical analysis and expert opinion, domestic demand and

market requirements of the related technology are analyzed.
O Definition of the core technologies and road map for the development of
eco—friendly hybrid diesel—electric trucks
- Characteristics of domestic delivery logistics (fuel economy, transportation
distance, etc.) are analyzed.
- Optimal solution to determine the specifications of the hybrid diesel-electric
truck for parcel delivery service is derived.
* Utilization of big data on parcel delivery trucks is included.
— Low cost and highly efficient hybrid diesel—-electric power train is analyzed.
- Status of related components (motor, battery, etc.) is presented and
modification cost is estimated.
- Feasibility of the core technologies is suggested.
- Strategy for modification of the hybrid diesel-electric trucks is proposed.
O Analysis and evaluation of the detailed assignments for prototype production
and commercialization of the hybrid power train
- Practical alternatives for approval of the developed hybrid trucks is presented.




- Operation plans for the test vehicle demonstration project are established.
O Establishment of an improvement plan for the policy and law system to
commercialize the remodeling technologies.
- For practical application of the developed technologies, improvements of the
environment policy and law system are derived.
— Through analysis of the improvement of the fuel economy, a plan to support
modification of hybrid diesel—electric trucks is derived.
O Prediction of the economic efficiency, technological feasibility, social impact

O Trends of domestic and international policy, market, and technology
development of parcel delivery trucks with loads less than 1.5 tons are
analyzed.

O Alternative solutions for hybridization of diesel trucks are analyzed through the
Analytic Hierarchy Process (AHP) and a preference survey, thereby establishing
priorities among the candidates.

Results e L . . . .
O Target for the modification of the hybrid diesel-electric trucks is set and a
plan for technology development is provided.
pproval procedures and legal support for practical use of hybrid trucks are
OA | d d | | t f tical f hybrid truck
analyzed.
QO Verification of political, technical and economic feasibilities of the hybrid
diesel—electric trucks is performed.
£ ted O Old diesel trucks, which are one of the major causes of urban particle
xpecte . . ) . -
o materials, will  be replaced with new green/high—efficiency/low—cost
Contribution ) ) )
diesel—electric hybrid trucks.
Hybrid Environmental Hvbrid Eco—friendly
Keywords diesel—electric analysis of ovsyertrain commercial
Truck delivery service P vehicle
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ol Al & (<] [S3=] ol X T
E'E -i—j| EA'E —_r1=| =T ‘_Ilt=| ._Xﬂ
PN =N AL} = 0xt AL XL =N
5014 3/4 60 40 45 55 55 45
4/4 48.6 51.4 83.6 16.4 55.7 44 .3
1/4 41.6 58.4 94.6 5.4 54.4 45.6
2015 2/4 40.3 59.7 90.7 9.3 52.6 47 .4
3/4 43.5 56.5 92.7 7.3 56.7 43.3
4/4 43.2 56.8 94.8 5.2 56 43.6
2016 1/4 47.0 53.0 92.1 7.9 60.1 39.9
2/4 51.9 48.1 92.4 6.5 64.1 35.6
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0014 3/4 61.5 38.5 98.4 1.6 67.6 32.4
4/4 78.6 21.4 98.7 1.3 83.4 16.6
1/4 80.5 19.5 97.4 2.6 84.5 15.5
2015 2/4 80.9 19.1 97 3 84.2 15.8
3/4 75.9 24 1 95.8 4.2 80.4 19.6
4/4 78.3 21.7 100 0 83.8 16.2
1/4 - - - - 81.0 19.0
2016 2/4 - - - - 85.5 14.5
INESS AHIZ(XEFFY)S Ofel E2F 23, ANgFRU2 A=, 882
3210 22229 80| & M-I,
<H 28> SEYIEXNFO HR =22 (H9:2+)
He =J| QA= 7L e 2
3/4 1,303 377
2014
4/4 1,432 539
1/4 1,376 459
2/4 1,415 445
2015
3/4 1,386 449
4/4 1,409 463
1/4 1,452 387
2016 2/4 1,476 440
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<H 32> HiligtE F2H
Chel: HFA Q)
2 stesE Hi EH2-&
x| HeE 27 7| st= 7Helst= . . & HaE
_ _ A F =2
FaF Fa=H
0014 3/4 57 22 43 163 206
4/4 124 26 74 206 265
1/4 106 21 63 186 236
T=H 0015 2/4 161 20 88 215 288
3/4 172 17 78 191 245
4/4 113 24 61 205 253
016 1/4 112 26 77 186 244
2/4 95 19 51 183 204
0014 3/4 27 12 32 125 157
4/4 45 36 48 138 186
1/4 71 17 59 120 176
2/4 65 21 51 122 169
i 2015 3/4 69 23 55 128 179
4/4 63 26 52 130 179
016 1/4 60.0 25.0 52.0 120.0 170.0
2/4 68.0 40.0 69.0 142.0 209.0
014 3/4 73 21 65 131 191
4/4 N/A N/A N/A N/A N/A
1/4 130 16 127 140 246
2/4 95 10 94 172 238
o 2 2015 3/4 101 9 100 144 228
4/4 141 20 119 179 283
016 1/4 86.0 15.0 81.0 151.0 225.0
2/4 94.0 7.0 90.0 161.0 233.0
0014 3/4 27 26 28 125 153
4/4 36 N/A 36 137 172
1/4 31 - 31 126 157
. 2/4 24 N/A 24 129 154
Ch 2015 3/4 o1 - 21 132 152
4/4 22 - 22 122 144
016 1/4 33.0 10.0 24.0 127.0 150.0
2/4 16.0 7.0 15.0 137.0 152.0
014 3/4 27 28 40 140 174
4/4 67 56 75 152 201
1/4 49 35 71 137 204
. 2/4 60 35 76 136 209
T 2015 3/4 62 23 74 138 209
4/4 69 22 77 133 209
016 1/4 52.0 33.0 71.0 125.0 196.0
2/4 51.0 31.0 59.0 147.0 201.0
O =22 ZHol2s, td2so2 UHINNH, dHolesl FLR NEgEz2 422
HXIIF 2
- &olRs 2= HAY 390 ~12008¢ ==,
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[ Y 22 de&td NS Al
<H 38> 2011~20144 229 SIS AIZ (&2 )
B O 2011 2012 2013 2014
0= 286 487 573 | 30% | 630 | 27%
=3 42 45 59 | 3.1% | 136 | 5.9%
2ot
uE= 653 1,010 971 | 51% | 1,214 | 26%
28 95 169 259 | 14% | 286 | 12%
(P)HEV 992 1,699 1,789 | 94% | 2,218 | 92%
=g
ABAR FAH 1,121 1,756 1,901 | 2.3% | 2,314 | 2.6%
SR HA 75,430 81,260 84,310 86,620
20149 =28 SIS A2 2302tH #2= &HM XAsX AIES] <
2.6%E XtXIE.
B ASI=E WHI[2 UBl 68 &, 87 20% =&E22 d&88.
20109 2 20148 X W2 Xt=s 2 3.2% &, B NSAs & 20% d& .
<H 39> 2014~2015¢ 22¢¥ SIS AIE (2 O)
A& 2014'A EoOH ¥ ol HwE 20154 EoH o4 w2
HEV 165.58t 84.8% 146.3 73.4%
EV 17.38¢ 8.9% 30 15%
PHEV 12,28 6.3% 22.9 11.5%
O MBS AIE2 20098 &F 722HHH0IA 201449 <= 1952HTHE & 22% S&EES
BA2U 20158 TSAX OS2 2.1% dFE.
- =M |It HHEEY 51242 201290 Hloh 50%+&E2=2 Gtetot, ZSZI OO0l
g
O 2= AAECZ JeSBASA HIHE 191E€ JISotl JALHM, 201580 e
ASXH e 84BHIHE EOHE. Ol= 2014E OHH| 13.8% & 48t =XIE.
O Ol=2 MAELz dESBEUsK HIfE 292 JISotd UM, 20158 M= &EE
S 2 490HIHE BHOHE. Ol= 20143 UHEl 14.4% Z A8 =X1g.
O =82 dad NS & 402HHE TiHE.
O ==2 &8 NSt o 220HHE S,



<H 40> 2014~20154 =229 SFXNSI JlgE Zopzr (22 O)
=9 gy 20143 EHOHEf NEERE 2015 Hope NEERE
1 TOYOTA 118.4¢8t 60.7% 108.28t 54.3%
2 HONDA 27.32+ 14% 23.18¢ 11.6%
3 Renault—-Nissan 9.58t 4.9% 8.18t 4.1%
4 Hyundai-Kia 78t 3.6% 7.48t 3.7%
5 FORD 8.78t 4.5% 6.88t 3.4%
6 Volkswagen 28t 1% 6.32F 3.2%
7 Ol M HIAl 3.38t 1.7% 478t 2.4%
8 BMW 1.88t 0.9% 3.3¢gt 1.6%
9 Crelefdl = 1.88t 0.9% 2.78t 1.4%
10 GM 3.28t 1.7% 2.48t 1.2%
O &8 UsXk AE=2 €2 UsSAIES A, st= &£ S2° s 2AME
3%Ue B=rE XA,
O SUoIotAsAte B OI=0A ALE otolEelE, JI0te] A= EVSO0l EHOH
SOt 8% oy
- OlOIQYH L LIZ EANZE o4SAHE RA & A2z HUS.
O dHE2Z MRIF S et dSE NS0l et AIE0l =58
- 2& HHZ 2o AIZEHEHZ XEoHE H2=Z Hlate.
O =2 =8 NUsxh AlE 82
<H 41> 20tY 20204 &&td NSk 223 S5 (=10 )
=t 20144 EV ZHOHE ~20204 EV =& HE SEX
5= 42,448 3008t
diot3 44,080 208t
ZEA 12,993 1008t ~ 2008¢
=g 17,425 1002¢
U= 449,527 60et
UE&E 44,392 208t
AR 16,762 1008t
= 22,786 508t
0= 315,664 1002¢
L2990l 27,008 50t
A9 9,197 608t
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<H 42> 20149 ~ 203048 2B NS AlYE &Y

P ES 2014 2018 2020 2025 2030

eSpIpit 250t 1050t 1900t 5100 1,0700¢
5H0l =2l = Xt 1850t 4700+ 7500+ 3,37004 5,5900
LI 2H % 8,4020 8,4700+ 8,5400+ 8,19004 6,9200

O IEA, Z2AE O 4degd, AEZL 39 FRI[&2 202580 30%2 HFRE,

2030801l 50%2 HrEs I XN=sIIt XS A2 MAe.
<H 43> 202549 J|&E ASEXNSI AMEIX= & 1850 EH=2 d2UE.
O (PHEVE Jlzgs S6t N4s, dRd A2 85 EEI AE2 80%0142
|.X|C>F D-IOE X—I%I-%I
O EVe HiHel2 XA s o & 32FE ES8Ms Sl dZ3AE RAE

A=z HlatE.
- 14 FAM FOIR BOHZS 302HE GOl MA SBX WO 0.5%S XX
- X BOHOH4 9 669HHY.

- SANE = 442t B B0 220128 HEV BI85 &3l
[] 229 ol0lEclE &=t 20 82
O ItoI13 clMXls =22¢ SUE of01EclE E=HS T O =JF 20178 102tHHE

HS 3102 MosH

- HEV, PHEV, EV, EPTO(Electric Power Take-Off) Z &=,

O 228 EgAE2 A =0 atse g: 582t 41%2 SEANE 0l
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HEXN Z2FF A Fedex= Environmental Defence &

otolEelE CIZE-AMD| E=Ql E7002 HEotH 228 8.

- IIt=Ee

- UPS=

201540l =SS

t= 20152 R H =01 80 850042 ot0l22l= &I

20004E FOtg A=Y,

- 0l= oluX22

380t JIE MEL olol2EelE &I EEC

National Renewable Energy Laboratory(NREL)OIAIS

Ne=
oo =2

<X 44> FT&E Heavy-Duty Vehicle Evaluations

Eaton Corporationt &M
E = o
2ol Gt0IERIE &I EE 125MHE T BI™CH, 2017E 0

Blust= A8 & BItE &Alg.

. . Evaluation
Fleet Location Vehicle Technology
Status
Coca Cola o 2010 Kenworth ) ) . Completed in
Miami, FL Eaton Hybrid Electric Propulsion
Refreshments T-370 Tractors August 2012
2007 .
. N . . i Completed in
UPS Phoenix, AZ Freightliner Eaton Hybrid Electric Propulsion
March 2012
P70
CedE Los Ford E-450 Gasoline hybrid electric parcel | Completed in
edEx
Angeles, CA strip chassis delivery trucks, Azure Dynamics | January 2011
) Completed in
. P70 Delivery .
UPS Phoenix, AZ v Parallel hybrid, Eaton system December
an
2009
New Flyer .
Long Beach | Long Beach, ) ) ) ) Completed in
) 40-ft low floor Gasoline—electric series hybrid
Transit CA ] June 2008
transit bus
St. Louis, Gillig 40-ft o Completed in
Metro , Biodiesel blend(B20)
MO transit bus July 2008
Series hybrid, BAE Systems
New York Manhattan, Orion VIl 40-ft HybriDrive propulsion Completed in
City Transit NY: Bronx, transit bus system(diesel), order of January 2008
NY 200(Gen 11); order of 125(Gen 1)




Series hybrid, BAE Systems
) HybriDrive propulsion Completed in
New York Manhattan, Orion VIl 40-ft )
) ) ) system(diesel), order of November
City Transit NY; Bronx, transit bus
NY 125;DDC S50G compressed 2006
natural gas engines
Gillig 40-ft o Completed in
Denver RTD | Boulder, CO ) Biodiesel blend(B20)
transit bus October 2006
New Flyer .
. . . Completed in
King County 60-ft Parallel hybrid, GM-Allison EP
Seattle, WA ] ) December
Metro articulated 50System(diesel)
. 2006
transit bus
Indianapolis, Series hybrid, Capstone Micro Completed in
IndyGo Ebus 22-ft bus ] )
IN Turbine(diesel) 2005
Knoxville Knoxville, Series hybrid, Capstone Micro Completed in
) Ebus 22-ft bus )

Area Transit TN Turbine(propane) 2005
=X: Lammert, M., and K. Walkowicz. "Eighteen—Month Final Evaluation of UPS Second
Generation Diesel Hybrid—Electric Delivery Vans." Contract 303 (2012): 275-3000.

x Coca-Colas 20128 Z=2cICt2l 0OI0IoH0l XI<€HIA 3diolBel&E &I Ego ZE
HAEE XIS
* FedEx= 20138 | ELIOISl 2Eiel2 XIY0A SH0IECIE &I il Ego ZE
HAEE =g
* UPS= 20103 OlUIAERSl DIUIOt=ZEI AU M ot0IE2IE el HE HAEE =3E.
x 2| AEO Z= Ot =0l Hc2lg.
<X 45> The results of NREL’s hybrid electric fleet vehicle testing
Coca—Cola FedEx UPS
Period [month] 13 6 18
Test site Miami Ontario Minneapolis
Freightliner M2-106 ) )
Test model / Kenworth T370 / HEV / Freightliner P100H /

Conventional model

Freightliner M2106

Freightliner M2-106

Freightliner P100D

Fuel economy improvement

. 13.7 15~17 13~20
from field test [%]

Nox reduction from

5.1~29.1 45~77 21~49
laboratory test [%]

- Tesla 2= F=E8 Wrightdt &&& 3IAIRl 0I=229 ‘Wrightspeed'= CI& Z&I|QF EV
powertraing & &St E&gE Jfgold DHLOl 33260 2014E J1E 10,500002 UM E
B XS 28 <.

- =29 Olsl 20, WZL HdIE= 20052 H EVOl O EFIIE HE(R&D — ZZEEHY

— o7
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Final Drive Gear
<8 27> S8EJIE ot0l2els AIAE
] stolEclE EH
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O 20014, DI=29 HEHEQ ZF3IAMR FedEx Express= Environmental Defenset
M Future Vehicle Program2 ZHOIA2M, Ol= & EQl AHU|I2l IJi& Dt
BIOIDIA 22 I8 XA JISHY L AUSE SHEZ &

O Future Vehicle ProgramOlAd JI&E =& rankE &2 Eaton Corporation=
otolBelE CIE-&D| Egol E700(ba E2l: FedEx Express? 7= W700)=
2ot0d JI= CHEl NOx HiEE 65% 24, ™

Hl 57% &&s /A0, &M 0=

, 1.8kwh)

Matar/ .
i PRl
Generator , | nsmission

Software Application for
Each Engine and Truck Manufacturer

- Eaton2l ot0IEelE M EdIIZ 0129

€ 2 E 23 5A UPSY 310122
= CI®-FDJ| 20 P70HS PIOOHNE XBHACH & 2
o (20134 JIE)

42 = 3800 29 =
— Coca—-Cola RefreshmentstilA &Y

AZQl Class8 ol0olECIE CIR-&D| HiY E
ME& Eaton®l ol0IEZIE TIAEH Q0 AIZEUS
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HEGI =22 DHLO S=20tR2H s B0 8.
O DI=Z0AM AIZ2E=s ZHESFE ot0IECE UEs SFE, #XE2 UsE Ofch

a8 5.

Coea Cola = Kentworth
T370 straight trucks and

UPS - Step vans

Fedex = Step vans

City of New York =
Refuse truck

Port of Houston =
Capacity of Texas yard
truck

Waste Management -
Refuse truck

City of New York =
Refuse truck

‘City of Miami - Refuse
truck

<8 29> 0I=0A JtE 22l AIEEE &8 2FE o022 g

- ot0IEZIE 27 X2 &I Gt0IECIES} & dl0lEelEZ LiE

- &dJ o022l Rz 82822 WY, 0l 88 A0 B2 28
MHEZ2E JIE NES ot0lE2l=stoh| &)l ez HHS

- 7Y ot0IEelE=E 22 g MdD| EAX0 HED D JA2LE OtA A7 0l 2
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- 2= 2E€2 6Y NSBHIIE AtEcte Class 4,6 EEE 88 #4L=2 o6t0|22]
Cal &t oz, R ANEUA JI&E 2E UiHl 37%2 gHl afs=S 2eldt US.
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<H 55> 2t 2ItE OIX&EX R&D &

=t IS XHE elS0IXE X R&D S&

M

20154 MHX 1074 o =X ol E

ne

=g DIASESCZ 2IS0I2F X ATHR ASAIES 26t 2008-2011E SOt 7.3 R Xt
== 2020 MKl 18 ot EX oS
<H 56> =2 9HE xEV 2d I &
AM H Jlg N &
Shin—Kob G| AN 230l et 226l 2201 AT D A= ISGAEHE EFB(Enhanced flooded type
in-Kobe _ _
battery)E JHg. O0lF XIHHEO A X
48V 2lE&0|2 HiEel JHE S Soll o2 A8 CO28HE M2Z2S st X EHE &4 Jis
GmbH
a2 B0HS.
A 2lS0|l2 tHEeelE E &8 E-REV Opel AmperaZ X, BV 2E=2 HiE 2 && = A R
aM S22 S8 P*s Jils. BV 22 2#H2l= 40~-80km ===, NMEEZ 16kWh, Z1DZT
160km/h. BHEI2] AIAEE2 AGHHICIo 2K, LGAHDIZS 2I&0I2 WX & AIZ. 360Ve
FSiels
Clol2 3 2009 =t 2IS0I=2tHE2IE &S A GH0IECE SEX S4002E. 20128 & 18kWh
= HHEI2IS EES AQE HIIXSA £Al. 2I&0/2 2O HE22 XS0 2=
= A2l HHEf2l AIAEISl =2 SIEHN 252 2= HEHE ¥ /Ig48S =0l= A%, tHEe
T |ABo 2E3 & HEESIZ JIZ3E2 I
BMW R NI 28 23T ot UYe X0l 2 4+ Us Hor2 Y =
Mazda [-ELOOPEt= MZ22 3MHs AIAEE New Mazdasll H&

<H 57> MIINSXHE BMS =2 & =4

=0t OIXI&E Rl JHe & H HE

* A2 M XN=A 20H0A SIS0 X 22 ¥ 2SS Aol eI 22IAIAY &X| FEV
LiionMan2 g 2 K& £t 828,
|

0= * EnerDel2 2l&0|2 Z2/0 BHHZI & L M HEXE Sofl theel22l A28 It N,
B USABC, Ford, GM, Chrysler & 248Xt M2 &=,
* DelpiAt= 320VDC Battery Pack SystemOl2t) al= HHEI2l 2t2] AIAE Jfg

e}

*» LGCPl= LGatEte| DI= M2IAMZ 2§02 2cli tiElelE GMOl S=otl U220 BHE]




cl2te] AIAES et 882,

* Maxim integrated= MZ2 HHE 2l HHE2] 22l AIAE |C MAX110682 HIES 80%IHXl
ZE0F10D EAHE 224G}

x* E20| [TC/Gaias QIAE 2IS0/2 HIEZ &, M S8 AlAH SS =2 HEO2E,

oo * =29 Continental A= HHE{CI 2 AAE D= HIE I 22l AIAE D=9 MAHE =

e M2 XD UOH SKOIL-HIOIADIS BHASIAL A2 Ao HZHZ AL AWK S0t

[CHE .

* Toyota2l A+3|At@l Panasonic EV energye Z2|R2A, &, dAHASH LIE=AEI 2
HHEI2I ZEIAAES MEst HES B96tD USH, 1004 XIZAIAS T U ZC
HAEZ S5l tiEfel 22 AIAH9 XNFE A,

* KeihinAb= HondaOlAl ZHOHZEQ! New Civicot0IERIE NSXUE LIZsA 2XUHXE 26

ol HIE 2| 22 AIAES HEGI MAZEOICH 0|22 2ISH HigH2lE 22| AIAEN CHst

== oIp T XHE

* Hitachi Vehicle Energy= HBHEICI MO AIAE JHES Qo M2 S NLSIACH 2AH X
= 012 <o ZINIE 1020 12, MEEIE2 820 12 AAH 2a2E == At &

* ZMP= 2IS0I2& X 2S8E L 52 /A 82 Il d L s 0IE e-nuvo
HHEI I 22l AIAES Y &L SAIE.

x Lishen Batterys 829 WAZIHI=2XQ ZEO2 HEVE HHE{2IZ2IAIAE e
Mot MEHYS PE

==

= * BYDe QIEZIR=E & D} B2 S92 HadSS F1D UACH 2SE0I=28K & el &

CIAIAEN CHE A0l EEY

7= 2H 2d 22 JslLsE

O 0I=2 Protean electric it= 75kWZ s AIAEE Y L &S AlE=S & S,

O DI=9 Hse ite 8IIANSXR SR K& 2PHE HE0IUS

- BHO RSHEA2 375V, U ML= 16,000rpm, S22 kWE 0.38kg¥.

- 2EHO HO=s X HAY ost £33 UHg, HiEHel MY/EF AEH, AHIOIE-2E-
OIHE Sl AEH =2 Z2LIEHES O3 PIDEAI2Z HOHE

- DE 922 FIINEMNS EH AFSHS O =25 Sl DINUE Y PAS
HEZoIU2H, ZHUHE =6 AIZE A0 S¢=2 &2Sote SA2zZ o Yalg MZE

O D0I=22 Chevrolet it= Spark &IJIXASX0 SFRANASE RS ZEHE Hg8

- 2HO === 105kW, ZUEI= 57.4kg'm, MZUH A2 85x2. SIMHSAIAES
g

O 029 Chevrolet Tt= Bolt 8IJIASXN D= =S PHE Hg¢g

- BHO zUszE2 2000tE, 2lUIE3= 36.7kg'm, HZH A2 7= O|LHL.

- MY HEANAE Ngoz HUst F2) SEMEES AY, 232 AEHIE Soll €2
Al 32t &2, FHIISHE AE2 22 = ME, LIWE, SE-ANE S2 4AE
sSgtdoz 2AH0l M.

O 229 Wi Nsx it elZ(Leaf) ASXHN DEE S 2HE 288

- BHO FZUEE2 1090+, z2IHE3= 25.9kgm¥.



- 8IIZ2HE 2R Otch HiXlol 2BIFE #S=S ZHotUS.
= =

inele =dz24= MSotH 34K

ite M SIEFRE ALEZot= 4l Daido steel& HEGIH 1=

<O 31> &0t A=A TtolA JHegst Daido steelS &8 2H

O Z=A9l Renault it= Fluencelll (A SOl14Al NS MSIIE Aol AUS.
O =29 BMW iit= 8220 IFRAAE s 2HE A&
- 934 d 2H = E3= 250Nm, = £&= 11,400rpm, =0 8 F= 400A, 822

250~400V, fH = 65kg3.

- 44 PAS MBI 2O AN AFHS 223

Winding
Outer housing connectors

Slot for connecting
Power electranic

/

\ Inner housing
with cooling system

Stator
Magnetic active parts

Cover plate
<dg 32> BMW e 82 Ed HEd I ANM8E 43 2H
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O 2280 Z2FsF2 /st 3N Jl=
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<JOE 37> 22880 25 #HS st HAHEICR =2 Mercedes—Benz2l Vision Van
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X2 http://www.daimler.com/innovation/specials/vision-van/en/

- ACTIW Atel XtS X THAIAE (LoadPlate)
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NFMOZ F0ls JIEN O USH 0 HXE JIZEQ OB E20 o2 I
Cl0] U2SR 0|8 BEOHS YA JIEH HEOZ HMAL

AENOZ 5l0/22S, X, BHAZK S 3N oS &Y SHE HE
JlEE SFGIASM, 2 IS0 S o= S 28

S0I221S E2ioz0 WZe B2 DY SAAQ Yy =2 el = I 0140 S
ool XAMIb RSHE XMHELZ UWHE D2l )| ZHE F SHEHE2Z MEHE Jls=S
<

M| EHC=Z0 Jfxct & StHASE ArEot=E WIS AIEotAl @210, &8J] el 2
&I 2HE AMESH HSAlZle EHLZ HXAIIE HE <

SxXclEXet g2 &4d S JtA et el OlMBX, EAdstE S H2I0tA HiES
=0[1J] 2ok s

FOIEQ0l HAXE Haole U2 LolH, HWEX2=Z Diesel Particulate Filter
DPF), Diesel Oxidation Catalyst(DOC), Selective Catalytic Reduction(SCR) S0| UZ.
DPF &%= M2ty el Partial 2 S2 &5 OlMBHXIE =Xt 0o|E 1129
X =3
=

=
HiZ|7tALE A=K 2 ARE WEW =XE olMHXE 832 Bl £3t0d OlMZX|IE

—

—

Mastes ExE ek
Ci2t, DPF Exl= CIE Aol dv|et £2g AsMAZE EOHE 8j7(7txe 227t &S o
Moz S2SHR &0 Moz & 22|7F $EEX] 22 of 3o S48 M8 Lded|1
2002t M=ol JtAH0| 2 R X= &

Tet o|MHX| 2] 2t vfZ|7tAol 20 Wl ECUR stoig

b 7|2l & ofl EAGHA st AAEX 22 d=It DPFO|l TESHAE
TEsto ZH=Z o|MHX|E Ef = A (Regeneration) 20| Zak

w2t DPF7F MM = = HAREC 6E A22F0| O HX|AH =1 DPFe 2=7F 2243
S22 2o d2S flsf A2l 3= dsol 2 dSs FA =

of wj xs NAH =™ DPFel EZXE DIMHXIE HMUZ Efe F g2 B0y MHO=E
W2tz X Zsto] MY SE Foll= AES & 5 20 odd| ESH LK = SA0| US.
w2t DPF7F ZH&tEl X222 DPF ZHX|2| M Zdnt FIF ¢z 22 E, Hi7|7tAe] 2
59 =& 1efsto] =AM Mo Mg FAY eIt Us

DPFE ZH&felX| 22 Zd=oe= Az 2XA Hof, AdX2E Z22 HMI|FHZE S2
125t D|MHX|IE F 2zt & = A= A MO M2ES FMsHofg

A HHIES D= oS0l CHet AHPE D Z 1t

M JIEX g4a2 JIELZ ol0I1E2E FEE AYEH ES OJl= 0!
0.41622 1=9, EM2IEX 0| 2&=<(0.296), HIIX=22 MZ Il OeH0l
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<H 70> ZEF SHIE J|ls=Uot AHP Tt

2> <HE 1> <HE 2> <OieH> | <cher2> | <CHers>
o 3Ps ot stolEels | EIIX | EHel &
e R&D HIE Y Al2t 0.1495 0.0320 0.0082 0.0233

Bl A 0.4239 HE HIE  0.4413 0.0783 0.0173 0.0915

A2 HE  0.4091 0.0796 0.0379 0.0560

z3hA BHOIOEA M2 0.1647 0.0110 0.0354 0.0058
EHHHE I bl 0.3873 0.0545 0.0565 0.0115
MED|l= Ere A 0.3165 Mz 0.1840 0.0165 0.0105 0.0312
1 Ed 2dIts Hel 0.1755 0.0289 0.0054 0.0212
JIEtds  0.0886 0.0161 0.0054 0.0065

PSB! 2X32 &3 0.6258 0.0676 0.0599 0.0350

Ete A 0.2595 BHOIOtA A B33 0.3742 0.0317 0.0512 0.0143

1.0000 41.6% 28.8% 29.6%
Group Consensus (Shannon): 92.1%

O M 2HZ2 M JHsSX = R&D HIE 2 AlZ2t, RXE=x B8, 2I)ts Hdl,
IlEtd s, 2423 3 S 50 20H0IA ot0IE2lE THetol =X LIEHL D /U SB.

- ZHMA, Jl=&, FME BHYH ZE ZO0H0lA SH0IECIE UHete=z2l JHE0| JtE
Mest o2 UES2n, S5 ZXE 080 dsz2d 20H28Its Hel ¥
JIEl 85 S)0IM =2 B+ JIS&

O HIIXtL 22 HH2IJtA M, Hdl, Bi21otA #M 8% S 34 20t0lA, =Xl
X B2 I HIE, EME S 2)4 200N =2 JISXIE 2011 US.

- ZHd2 X Jge FE2 2 ME Jl=d HloddS Al dtEcez ¥
JI=25% YO0l Jtsotyd, EXIJF 2testdl =20 JHE HE 2 HEHENN =2
HE UL HHiJI0tA M2, Al 45 S0HA M8 HIOIE &=

- MIIX JHE DJl= Uiete 32 SEE=Z il 2dEE 20M =2 88
AAOLE, FHE EHEH L ds28 20H28Its Hel, JlEtds S)HAM Ee
"IIE 20t 39HKl UHetsE s I 2 =91 JIEe

(] St0IEC2IE JHE Dl HEO0| 2&td ASEEZ" HEYZ /st &E oz 838d.
6. 820t A 2F 2EE 224 A&
O M2JF 2AIZ2E 2EES 086t E= X Il Uots (Exel Jls, &8I Jl=

S)S "ololl, 5t01B21E JHZx Ji&d Hlu ZHESTS

O MdBItEsS S8 <<HS2>2 HIOEZEN =SREE S0t etoles HHe=Z
EHHES JHX D= JHE BHEHEE ZototS
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[ &&d BHEH JHEIlzs 2 = FHE EHZH(42.4%)01 JtE =28 222
SHALALH, JI=H EEH(31.7%), M Bt H(26.0%) =22 EIEJUS.
O HIIRAE S 2>HAZ 248 20 T EE-0 ZSE HEHIE(18.7%) 1
SANEx HIE(17.3%) ¥ EX23 FM(16.2%) S2 BIHRAI A0 ZSIAS.
(] stolEelE, MIIX, =XHelEX & 39tA &&td SHES X Ji= et 5 =4A
HetsS BOret Z21, GH0IECIE EEHOZO I 41.6%2 JtE =0 UEHRCH,
Sxicl Xl 29.6%, &It 28.8% =22 LIELE
O ot0lEels Efezo JfEE RA&DHIE & AlZE, HE BlE, RAE+ BlE SUHA
2= e A2z 248.
O &I Exezo = ZHE FHHHIIOIA M2ZHHAM ZES AL ZHA
EtEE0l &E-X &S
O &Xdel EX= MHEZdHls8w HHg 24 g€=0M =H iotZAu, JisH
Etgd (2], JIEtds 8)01 25X $3
L AHP 2lAF 28 Z2EE 242 Soll o022l EH2ZS &0l HIIX, =X 2/EX
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i PDU(Power Distribution Unit),

BMS(Battery Management
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[ EfHf Rl TR A2 [| AEREMYSH |
-1.5% 0|2t EdHf 2
= gk A -A SIS/

- EHE S HYF
(2015 SRULSH)

—EHHR X} XHR A U
-SHHRARE RE R D2

-510|E 2| C EiH E& HEf S
4QEA ZI X2 S
289 a0

l:

RS =2 FH

®

LH7Ls +285H

SHTH EHUAIE AFR ey
(#42]2H 10, 158 H8)

2 wEs MY 2
2o A% H9E =S

Ofgr A AMUE2 23
-H| 2 5% AHE
S-S EA A EYUY
E A E 2 B E{46%) HE

<8 63> DAHIIIS SR &ef 22 =8 1
O alolEglE  C[CH-FIIE=HE2 {1 5E 0|8  ESHHHXIZHO =SR]
ESS5E39 1.5 0|0 SHHiXE SE23E 20 HAIS 45,4970H(2015E 12€
o J|1E:)e
- YR EE SE = 90| 32,48600(71.4%)010, HIEY=0 13011012 &
EHHH Xt2FO| 28.6%= XHXIE
<H 83> EHH{XIZ(1.5E 0|8 &2 S&('15.12.31 JIF)
=0 gog ot =
Sy X (1.5 0|9 32,486 13,011 45,497
U2 S8 WELH2(15.12.31 JIE)
O 2015 SF&ASEU O=H, gy AZZ2 L SHAEHZAIEY
2020E 0= 20159 OHH| 43.4%~49.6% TItst 25424 ~27 .0 8ftA
-2 A= Hel HUHIXZE 22Z =5t AcH 20158~2020E HER
XM23)5t04, 20213, 2025E EHHiXIEF LS =g
— Zol SHHIXE 2Q0 M2 204 tHotez AXNE
CHOH 1: 2021 0|5 Kol SHUNRIZS 2021 EHUHRIZ CH4=9F SUBICHD
CHot 2: 20314, 20361 Rl EHHHXES 2025E 0|F EHHH XS
pIFsk-
3) 2 AFoAM= B2 MUXE 0|35t dE A SIIES HaT
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S 2iEf ST MY
2,800 - (9| -7k 7H) 2,695
2600 - 5491 2,541
s 2,370
200 1 2,055 s
2,000 1909 7%
1772 1801
1,800
1,600 -
1,400
1,200
1,000 - ;
2015 2016 2018 2019 2020
u | Eee
ZoHEE BYL 2005 SEA0) cop 5712 30% K8, 4 UL 554 X 85t0] Y
TN MU =05 ZH AN GDP 378 3.0% A&, SG&s U2 3.5% HE
<8 64> =U BB =22 H2X
O &Hdl 8ixe 5 WHIts EM+=2E &EHGH| ?dl 2 EWUSRO0A MBotd A=
2015¢ 128 J|&E HEE =skte SEls A2 E 28
- M 2 ¢4 Ao FR IASXHHEY FREES 92.8%0ILl, =2 AWM= =
INGEAE" 2 HMI|g=2X & Brs SOt HlaE b, Ed Z2RAME RS2 80%=
JIEGHH HeH SHuixtE -5 &FE
<H 84> olgd 32X SEU+ S&(15.12.31 JIE)
F= HIAIY & At E Al
s 9,401 18 9,419
4% 2,870,484 315,510 3,185,994
2 | Xl 146,111 15,439 161,550
Shat 0 1 1
rspll 18 0 18
CNG 1,259 10 1,269
et = 22,601 52,085 74,686
S 3,049,874 383,063 3,432,937
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<8 65> ol0lECIE =2 XA = WHMSA HIE

O &2 d3= M4 =242 <fof i =i Sits Hz g0l Oek 2949
CHOtIE Dl= JHEAl A0 e 22 22 AlLI2ZIRE 483 &
<H 85> AlLiel 43
CH of t =2
AlLtel 2 Hi 2t & 202143 0l S{HHXIEE0] 20215t SoHH,
Chet 1 1-1 AlLtel2 JIEMY Al WHHIE 5% X8
(2021 DX el ol
e =ore Bty) ALtel2 S 20214 0lF =HiXtE0] 2021EH ) SLotH,
1-2 AlLtel 2 +=QXTAIE BtESt DAHHIE 46% M8
AlLtel 2 Bl 2025 0|% EHUiXtEF0l 2025E 0t SLotH,
et 2 2-1 AlLtel 2 JIEINEY Al WHHIE 5% A2
(2025 LKl Zef  Exl
i =otg Bry) Altel2 =2 A 20253 0lF SHiXIEF0] 2025E )t SotH,
2-2 AlLt2l 2 T=QRAIAME BHEE WXNHIE 46% EE
O &2 d7= 20214, 20254, 2030E, 203532 WXIts EHHIXtE H+-E MEE
- CHet 12 WwXdls EHHHCH== &F 2o, AlL2l2 1-18 22 2021EF 0lF 2,805012
MEZIU2H, AlLtel2 1-22] 22 20214 0lF 25,8040z &EE
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- Uit 29 WHIts SHbitH= && 21, ALl 2-12] B2 202120 2,80504, 202564
OlZF0l= 3742012 HMEEJALMH, AlLt2l 2-2°21 B 202190 25,8040, 20254
Ol=0l= 34,4282 &EE.

<H 86> JI=&& Jts U= &L WX SIS =

Zrell EHEHREEF CH= S EHBHXEEF CH== WHIls SHHIXIEF CH4=
= CHer A Chot 2
CHer 1 Cher 2 CHer A chet 2
1-1 1-2 2-1 2-2
20154 45,497 45,497 - - -
20214 70,118 70,118 56,095 56,095 2,805 25,804 2,805 25,804
20254 70,118 93,554 56,095 74,844 2,805 25,804 3,742 34,428
2030 70,118 93,554 56,095 74,844 2,805 25,804 3,742 34,428
20354 70,118 93,554 56,095 74,844 2,805 25,804 3,742 34,428
0 Mol SHHHXE EH¢E el HHlSE MAUXE e HOZ o 12 2021 E DX BHHIXIE SOts
=2 Hgst 21010, et 2= 20258 LA B Soilg &2
S B S &l SHEiXIE U0 ERAYE ER2 80%=E Esot0 (EE
Az SEEF8€s WEXNES(15.12.31 JIE)
2. Ol MH
[l K84 & HY
O |FH & #He2 Jls WY d-= BF HH| XO0IN Oist A= AHISE#S LIEHH
Aoz, e =0 et A2 AHISH FIIAS S8 = WXl SHuiXE =0
(ol REH 222 ME"
- Y Y M5 RIBAH =2 HAEHE Z2UE 2060 AHEGILD 012 ER JHE
=0t HEHIE EFZHUS MEE
SEH 22 #Hel = Y & ] - Y £ SF4]]
- SFH = ¢ER HIAHIZ(L)Y x LIMHE(A/2IH)D
O &8 d3= Jisiig &5 B dHIE & EP | ?IoH 5toIBelE AHEZHN st
ADVISOR (Advanced Vehicle Simulator) J|

|BES] MATLAB =& AlZell0l&6) =g gt
= pJ

- AlI2diojld 2, 8 1€ E=H(=13) Hdl A9%km/LZ2 LIEHS 2,

4) HAZ T ASAH|ZHL/H)=

l_

Yo MARaAdp(d/ ) xLEd 22 (kn/)/ DA (kn/ L) X12(7H/
)

5) 2015W A€ ARt 1,299.57 /2|8 HE(FIMFSA AFEEY)
6) ADVISOROIM HMz== S mEo] Az, 2B, siE2] Y HolBlet 2t TR0 F81 75 Mt =A
2 Sil BAs gEsl AlSelojde PHE

—
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_ T EEEEY ERREESS] S22y 22 a1 (2
= (km/L) (L/km-) (2/0) /)
e 3.49 3,155 1,099.57 4,099,790
s 4.54 0427 1,009.57 3,153,684
Y 920 =2 Hlg A9 946,105
= OHP CIEAHIZY ANA BER NIYSHAL(25U/NB)S YBR 2872/(36.7km/L)= 20154 5
SSEANRES 20151 K45 4/42)] SH 445 N2EZ 0|28

O 98 K34 FZ H MFH Z2U, AUl 1-12 HEY 2,65480F /4,
ALRIQ 1-2= (IS 2441380 21/H02 2A=

— AlLt2IR2-19] Z2 2021E 2,654840121/H, 2025/203014/2035 3,540840F 21/HO 2
LIEFE OO, AlLt2IQ 2-2= 20214 24,413840H21/E, 2025/20301/20351 32,5738 0F

/e 2AE.

<H 88> Y KRIH| 22 HL
ALI2ZI2 1-1 ALI2ZI2 1-2
o (21EMX St BtY, DHHIS 5%) (21EDHK SOt B+, WHHIE 46%)
= SIH =FZL HY SEH EZ #o
X T2k A X T2k A
20214 2,805 2,654 25,804 24,413
20254 2,805 2,654 25,804 24,413
20304 2,805 2,654 25,804 24,413
20354 2,805 2,654 25,804 24,413
AlLt2l2 2-1 AlLt2l2 2-2
o (25E MKl Sote BtY, WHHIS 5%) (25E MKl Sote BtY, WHHIS 46%)
o= S=p =2 @o S=8 =z @O
X T}k A X T2k A
20214 2,805 2,654 25,804 24,413
20254 3,742 3,540 34,428 32,573
20304 3,742 3,540 34,428 32,573
20354 3,742 3,540 34,428 32,573
[] 24JIA 2 o
O 24J1A 2 HAZ2 D= MY &= 24014 BHEHIE X0IE UEWH Hez,
e &-=0f st CO2uiE &0 CO2Jt22 g8t & Wl SHoixter =0l CHol
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<H 92> OIEE 2AIJ}A HE 2 ol
RS ee 1-2
@1ENX ZItE U DAHIS 5%) @IETX Z0tS Wt DHHIS 46%)
= _ sadtAHE BZ _ sadtAHE BZ
OHEXIEE TH=(TH) Hol (Borel /i) OREXEEE CHa=(TH) ol (s40rel/1)
20214 2.805 206 25.804 1.896
2025 2805 206 25.804 1.896
20304 2.805 206 25.804 1.896
20354 2 805 206 25.804 1.896
AL2e 2-1 AL2S 22
(5ENX ZIIE U DHHIS 5%) (25LEMK =JtE Ul DAHHIS 46%)
TE SudlAHE = SulAHE =2
T A T A
MEXE L) po (woraiy) HEXE U= | 5o (wypre/u)
20214 2805 20 25.804 1.896
20254 3.742 275 34.428 2530
20304 3.742 275 34.408 2530
2035 3.742 275 34,408 2.530
3. HE &3
O &&ad 5101E2E CA-AD| AYEEE Y JI=9 JAMNE 24 st AIgHE
HE2e dXY R&D HIECZ (MASIFCH, CIE-ED] ATEH Iz HEE2 =
ARV =0 2 &NEE
O &&A siojlEele CE-ED|] ASEEA e 50l CE-ED] ES Al
Jlz, HE Jls, MO Js=2 R4E
(M) Bl0IBRIC CE-FJ| E3 X IS 228 24, 50/22/C CR-FI
DEH & L HE J=2 A
~ (2MB) B0IZ2IS CE-FJ| E2 HO Jl=S 50/221S ClR-®I| DYEAQ HO
iz, MAAAE 22l Jl=, MOJ 78 Jls2 1A
~ (BMIE) Bl0I22IC CIH-FJ| E2f AR J|2S AIRAH U AHE EIUA 2E. WEAL
HANSIE 98 HHGER B2 HENY AS B L 20 9ot AEZ AN
O AIZE Hig dE 2, 20178 HE=4H=2 HIES2 1,00022HA0/H, 2018Y
5,0002 82, 20191 5,000 BHRl, 20201 4,500 0l €]
<H 93> HHOrE HISEE ZWH(BREA2 J|F)
(Srel: wokel/id)
2= b=
20174 1,000
20184 5.000
20194 5.000
2020 4.500
= 14.500
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C
538 A 71 x| (NP .
ERAANPY = 3 (1+f)f ED2NCETL

O WE£X=2AE(IRR)

- WE£=2E(Internal Rate of Return, IRR)S E2 Dt HIE2 SMIIXIZ &atE 3H0| 20K =
S0lE RS Fot= YUHOZ, AIYHO AIHOZ Qlst = SEIIXE 022 HEE= solgdl,
WEx=2AS0| Alal® &0I8280 3% HAMA0 JCtD oHekst

n B n C
H2~0] = [RR— t — t ) iz_’l%t{_}‘;l‘f‘f
LHTT"!‘&‘( ) lz[) (1+ )[ = (l_i_r)t ] _lo]-
O 3He &4 210

O &2 d3x= A 240 AN JI=EHE= 20158, S40(12t2 JI=He D12t 481}
HEEE=E 20218322 HAHOIUOH, SHHIXES WREE 108 15Ee=2
Jt80ot S48, £t AIg & 0182 55%2 JIEs

- EHHI XSSl XtE S 125t 2B S4EEE U3 &0 2JtKZE 28

<H 94> ZHN48 248449 &8
=AML
i BHUl Rt U FES (24712 109 | Bul X i FES(E4712H 154
JlEdE 20154 20154
ZlaMer 712H44) 2017d4-20204 2017HA-20204A
EMHAE(NEHE) 20214 20214
FEZEMEAT 2030 20354

O 0lddet IS Ol 8= AFME 24 Z1, B/CII 1.39~20.722 BR&
AlLIZIRUHAN BHE EIYd S S&86te A2 248

- BHHNXIE LirEs 109 M EMAE 4 21, B/CIOt 1.39~15.072 24 &

ALtel2 1

-19

AU2l2 1-2= B/COt
1.64, NPVt
NPVIt 166,99194 0t

B/COt

g% B/Cot
13.72, NPVIL 151,031H
7571888k &, |RROl 13.

,
=
=2 M

&, IRROI 79.06% =2
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- 198 -

1.39, NPV 4,622940t

<
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IRR
IRROI 77.72%,
AlLtele 2-2= B/CIt

11,29%=2 LEtS 2,
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1.85, NPV 10,0922 0t
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- SHHXE WEs 158 [ M-
AMUel2 1-12 3= B/CIt
AlLtel2 1-2= B/CIt 17.02, NPVIF 190,18484 0t
B/COt 2.25, NPVJIt 14,8698+ &, IRROl 16.90%,
NPVIF 234,135908t &, |IRRO| 79.22% =2 =43

o
2,

o, B/COt 1.85~20.722

IRR 14.36%2 LIEIGS

, IRROI 77.79%, AlLtel2 2-12
AlLtele 2-2= B/CIt 20.72,

=
2xg

<H 95> FHd 24 Z20(MXE WrE4 104)
B SHH AR RS (240121 104
= 1-1 1-2 -1 2-2
Z sHoIp o (Hptel) 16,493 162,901 19,442 178,862
Z 2oy (MWorel) 11,871 11,871 11,871 11,871
B/C 1.39 13.72 .64 15.07
NPV (840 @) 4,622 151,031 7,571 166,991
IRR(%) 11.29% 77.72% 13.93% 79.06%
<H 96> ZMA 24 AW WHREA 15)
_ SR P4 (24012 154
= 1-1 1-2 o1 2-2
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B/C 1.85 17.02 025 00.72
NPV (840 @) 10,092 190,184 14,869 034,135
IRR(%) 14.36% 77.79% 16.90% 79.22%
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1291109 2) TMT AP Y NYS EEE RS NUNAM M-AFHO=
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BHOIDOIA M2 & oHl a2 28t ol0lEelE CIR-8D] E= Mo Jls i

_ & Hrels()
e 1% = 2XHEE X AR ]
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A3 0.99 2.17 2.97 2.36 8.49
| e 1.49 3.05 4.20 2.70 11.45
2X3 0.99 2.74 3.19 2.50 9.41
g A 4.42 9.70 12.85 9.58 36.56
1 &8 =&Z20 3
otolEelE CI&E-MD] EE AlE & &85 D=
5 Hges ()
22
1XHe = XS X AR E ]
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o8 0.40 2.41 2.50 3.96 9.26
Al HARBXRR 1.09 3.09 414 5.81 14.14
BXA 0.60 2.84 413 4.03 11.59
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(9l vl
IPIEES SPIEES 4REE
St
= % 3o % 3o % .
5,000 | 75% | 5000 | 75% | 8500 | 75% | 14,500

1,667 25% 1,667 25% 1,167 25% 4,833

6,667 100% 6,667 100% 4,667 100% 19,333

2E & ot0lEelE TUE-&I| E= X Jl= HE
(Sl @ 94pF 2
2
1% BE | 2% W& | 3% WG | 4% &g =
55.90 130.21 148.86 130.29 465.26
68.35 215.83 241.59 133.16 658.93
57.02 155.03 170.34 98.00 480.39
28.33 84.26 84.25 67.40 264.24
209.61 585.32 645.04 428.85 1868.81
149.56 950.44 864.46 309.77 2274.23
36.00 55.00 64.38 37.62 193.00
31.00 45.00 63.38 30.44 169.82
23.84 64.90 63.43 43.65 195.82
240.39 1115.35 | 1055.63 421.48 2832.86
150.00 566.00 566.00 283.00 1565.00
600.00 2266.67 | 2266.67 | 1133.33 | 6266.67
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O 1-1. & HHEH 2

02!
ot
04
A
Jx
[«
W
<
nz

(Sl @ gHor 2
T =
bk ets NS &= &l E
(o12) 12 8 2 H& 3x U 47 B
HAAAR 74.65 17.92 33.59 33.59 33.59 118.69
1| HAE 57.24 17.24 82.43 68.69 34.34 202.7
AR 38.26 20.23 27.55 22.96 32.14 102.88
2x3 28.70 13.78 34.44 34.44 17.22 99.88
Al 69.17 178.01 159.68 117.29 524.15
AR EHI/M = I 0.00 45.00 0.00 0.00 45.00
. 8=l 7.00 10.50 21.00 11.50 50.00
DHAI =& 7.00 7.50 12.00 6.50 33.00
A 7.00 20.00 22.00 10.00 59.00
Al 21.00 38.00 55.00 28.00 142.00
] 30.00 87.00 71.00 48.00 236.00
Al 120.17 303.01 285.68 193.29 902.15

O 1-2. dt0l1EelE LZ-&)| ESE IKFEd e ZH Jlzs Heg

=1

o B2 | HE s o} el

e 1% @S | oxt WE | 3% WE | 4% 9@g

001 D2l 74.65 17.92 53.75 53.75 44.79 170.21

ooy |27 57.24 25.76 72.12 76.93 41.21 216.02
HRExe 38.26 27.55 78.41 80.35 41.32 227.63

Y 28.70 3.44 20.66 20.66 16.98 61.74
3| 74.67 204.94 231.69 144.30 675.60
o PRI/ T2 125.00 585.00 740.00 180.00 1630.00

gy | 2TESY 17.50 27.00 25.50 16.00 86.00
DRI FH 13.00 16.50 21.00 12.50 63.00

g 9.00 21.00 21.00 13.00 64.00
5 39.50 64.50 67.50 41.50 213.00
bl 80.00 291.00 346.00 122.00 839.00
p 194.17 580.44 645.19 307.8 1727.6
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O 1-3. at0l1EelE O&E-&I] EE WX Jlzs Y

(St9l @ wHor &)
T =
Ol &t et = NS &= &l E
(o12) 12 8 2 H& 3x U 47 B

HAAAR 74.65 17.92 44.79 53.75 53.75 170.21

ol21H| AR 57.24 27.48 61.82 86.55 48.08 223.93
AR 38.26 15.15 55.09 92.71 48.21 211.16

2x3 28.70 5.25 20.66 20.66 17.22 63.79

EAS | 65.8 182.36 253.67 167.26 669.09
AR EHI/M = I 25.00 320.00 125.00 130.00 600.00

2| 8=l 14.00 25.50 25.00 17.50 82.00

DHAI =& 7.00 16.00 21.00 9.00 53.00

A 8.00 21.00 22.00 15.00 66.00

ES | 29.00 62.50 68.00 41.50 201.00
28 40.00 188.00 149.00 113.00 490.00
g A 134.8 432.86 470.67 321.76 1360.09
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2
MNZ & odl eds et otol2els UE-&ED] EE Mo Iz Y

BH O DA
(ST
=
Ha B2 | AR B2 4o} AH
(o) 11X U& 2 W& 3X H& 4t &
MAALAZ 70.83 130.21 186.19 150.81 538.03
A& 56.90 124.24 170.04 135.06 486.24
S 57.02 116.77 160.78 103.48 438.05
Bxe 28.33 78.52 91.43 71.70 269.97
213.09 449.74 608.43 461.05 1732.30
AR E 89.92 1839.73 1305.01 165.32 3399.97
ARE =S 27.87 86.81 80.88 37.51 233.06
D H =T b 19.26 32.40 46.36 32.12 130.14
opagy 23.53 45.00 60.00 54.00 182.53
160.58 2003.93 1492.24 288.95 3945.70
93.00 613.00 566.00 250.00 1522.00
=z A 466.67 3066.67 2666.67 1000.00 7200.00
O 2-1. st0lEcIE CAE-AD| EEo MIFEHL MOH Il W
(CH9l @ wor 1)
=
o g2 | MR e e} 2=
(o12) 1% EE | ox W& | 3% HE | 4 @
HAUARR 74.65 35.42 52.08 53.20 50.27 190.97
o121H| A& 57.24 28.45 41.41 42 .51 45.02 157.39
AREXR 38.26 38.02 58.39 58.46 68.99 223.86
Bx 28.70 14.17 31.41 30.48 35.85 111.91
A A 116.06 183.29 184.65 200.13 684.13
AR EH|/ S 18.00 1145.00 85.00 0.00 1248.00
B FY eS| 16.00 35.00 29.00 17.00 97.00
DHHIZ=&| 10.00 14.00 14.00 14.00 52.00
ARG 13.50 19.00 19.50 25.00 77.00
A 39.50 68.00 62.50 56.00 226.00
2HE H| 51.00 349.00 99.00 86.00 585.00
= A 206.56 600.29 346.15 342.13 1495.13
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O 2-2. ol0I1EelE CR-MD| EEo M AIAE 22| D= Y

(Sl @ gHor 2
T =
bk ets NS &= &l E
(o12) 12 8 2 H& 3x U 47 B
HAAAR 74.65 17.71 52.08 106.39 50.27 226.45
1| HAE 57.24 14.23 62.12 106.27 45.02 227.64
AR 38.26 9.50 43.79 87.70 17.25 1568.24
2x3 28.70 7.08 31.41 45.71 17.93 102.13
Al 48.52 189.4 346.07 130.47 714.46
AR EHI/M = I 7.00 425.00 820.00 135.00 1387.00
. 8=l 6.00 35.00 45.00 10.00 96.00
DHAI =& 4.00 14.00 26.00 8.00 52.00
A 5.50 19.00 34.00 15.00 73.50
Al 15.50 68.00 105.00 33.00 221.50
] 19 208 356 100 683.00
Al 83.02 465.4 807.07 263.47 1618.96

O 2-3. atolEelE CI&E-&I] E=E MOl 8 Jl= W

(Er9l : ot 2
=
o s | AR B =] A
s 1% @S | oxt WE | 3% WE | 4% 4WE
2ol01 2l 74.65 17.71 26.04 26.60 50.27 120.62
" el 57.24 14.23 20.71 21.25 45.02 101.21
PSR 38.26 9.50 14.60 14.62 17.25 55.97
2xe 28.70 7.08 15.70 15.24 17.93 55.95
bl 48.52 77.05 77.71 130.47 333.75
o DA/ 2 15.00 70.00 200.00 30.00 315.00
" P 6.00 14.00 10.00 11.00 41.00
DHERY| 4.00 5.00 6.00 8.00 23.00
Py 5.50 8.00 7.50 15.00 36.00
H 15.50 27.00 23.50 34.00 100.00
bl 23.00 56.00 107.00 65.00 251.00
H 87.02 160.05 208.21 229.47 684.75
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HUYHAARA 74.65 29.86 155.84 169.45 212.16 567.31
o121H| A1 57.24 22.90 137.84 142.89 226.41 530.03
ez | 38.26 41.72 118.16 158.50 222.46 540.83
B 28.70 17.22 81.41 118.43 115.68 332.74
EAS | 111.70 493.25 589.26 776.71 1970.92
AP EHI/ M= I 19.64 350.20 540.15 974.74 1884.72
B FY PSSl 30.65 61.90 65.76 43.08 201.39
DHEE 23.68 45.99 47.16 23.80 140.64
e 15.00 49.00 58.00 77.00 199.00
2 A 88.97 507.09 711.07 1118.62 2425.75
&I 66.00 333.00 433.00 638.00 1470.00
E | 266.67 1333.33 1733.33 2533.33 5866.67
O 3-1. HX & s B € ¢
(£ : w0 @)
2z
oo ge | HE g2 et A3
(o12) 1Z 9 2 H& 3 W& A7 H&
HAYHARA 74.65 0.00 0.00 0.00 0.00 0
o121H| A& 57.24 0.00 0.00 0.00 0.00 0
oipsxe | 38.26 0.00 0.00 0.00 0.00 0
EEE 28.70 36.72 81.57 164.30 3.46 286.05
2 A 36.72 81.57 164.3 3.46 286.05
AP EHI/MZHI 19.60 350.00 540.00 299.00 1208.60
B FY PSS 46.5 184.7 290.5 370.8 892.50
DHHIZ=&H 20.00 60.00 85.00 83.00 248.00
Hisg 0.00 0.00 0.00 0.00 0.00
E | 66.50 244.70 375.50 453.80 1140.50
2H&HI 11.00 78.00 113.00 74.00 276.00
z 2 114.22 404.27 652.8 531.26 | 1702.55
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Ol D2l 74.65 0.00 0.00 0.00 161.24 161.24
Ly L27E 57.24 0.00 0.00 0.00 164.85 164.85
e 38.26 0.00 0.00 0.00 9.18 9.18
e 28.70 0.00 0.00 0.00 5.17 5.17
3 0.00 0.00 0.00 340.44 340.44
oA/ 24 0.00 0.00 0.00 675.00 675.00
" RS 0.00 0.00 0.00 23.00 23.00
ESIL] 0.00 0.00 0.00 18.00 18.00
AP 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 41.00 41.00
bl 0.00 0.00 0.00 103.00 103.00
3 0.00 0.00 0.00 484.44 484.44
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. e 57.24 17.17 137.38 147.60 130.51 432.66
e 38.26 8.54 17.22 5.74 76.52 108.02
e 28.70 0.00 6.26 2.87 28.70 37.83
3 74.98 411.68 424.95 432.81 1344.42
oA/ 24 0.00 0.00 0.00 0.00 0.00
" AP E S| 28.30 65.00 35.30 35.30 163.90
DRIZE 14.70 24.00 13.20 13.20 65.10
PG 3.70 18.00 15.50 13.50 50.70
bl 46.70 107.00 64.00 62.00 279.70
bl 11.00 60.00 51.00 48.00 170.00
3 132.68 578.68 539.95 542.81 1794.12
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