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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 o ) ) . )
O Target for the modification of the hybrid diesel-electric trucks is set and a
plan for technology development is provided.
O Approval procedures and legal support for practical use of hybrid trucks are
analyzed.
QO Verification of political, technical and economic feasibilities of the hybrid
diesel—electric trucks is performed.
£ ted O OlId 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 ovyertrain commercial
Truck delivery service P vehicle
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H 28 =U2 ANESE

1. =W NES
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[]ot0lEelE UsSA 2&E = AIESE
O =W otolEelE XS AIE=2 20069 =HAMA RX400h2 AlEsS S
AMELAJL2L, =W ol0lEel= XUsite SUII0tKASAe 0t0l2= 1k NiroJt

SAZI 0l&Ul=s 2 A8 X 2.

- SWJI0Xt= OFBHH otol=els=, MLUHEF ol0l=2elE, Kb ololEelE & REGH &3
ANSAE SAE.
- 20138 2H 2015EMX WsEHl+==2 SSE.
= 2~LHEF, K5, 22, OtetH otolEel: &
H =82 2f 2%2 ¥2 8 2

O 2015¢ JI&E ot0lE2IE HSXHe =U
s

S|
- HH NSX DN 183004 =, O 50122 NS oI, ot
SH0/2RIC RSX= ¢ 6FM, 5= GMS 5101221C MSI= 44012 XX3 D US.
O B2 XNFuE 2+otd JiEe X UH =2 JiAez2 IEE oolEelE
NS B IS 2 10% Lol
(TH) T A m M= A
90,000 1

60,000
50,000 A
40,000

30,000 4
20,000 4 I
10,000 4 I

B

0

20069 20079 20084 20009 20109 2011d 20129 20139 20149 20159 2016E

<18 4> =W ol0l=EelE e B0 ol =
Az LG EA4sd

<H 22> 201649 =AlE= SUDI0LRtSl otolEelE X=Xt HA

= s otoly! Jlor LIz CRE Z2IRA (&D)
Ho== 105PS / 43.5 PS 105PS / 43.5 PS 98 PS / 72 PS
(U ZE/DE) ' ’

HOH =3 15.0 kgm / 17.3 k 15.0 kgm / 17.3 k 14.5 kgm / 16.6 k
(@&/E‘_E-I) . am . am . am . am . am . am
BHEd 2 2I§0l2 1.6 kWh 2I§0l2 1.6 kWh LIZt=A 3.9 kWh
o1y 22.4 km/I 20.1 km/I 21.9 km/I
I 2,289 or2l 2,327 o2l 3,260 or




O SUIIotASX= O0IYE S 2016EF =2LWH 12t 9XOH Ot EHOH, LIZE 28+ 4&TH
tg Bilg s S

O 8lJIotAsAE 20158 2%0101 OXIE =W olol2el= XISkt AlES LZS

OL0I2YEE Soll 5%t ctolEelE IUHsXte H7E 828 Aoty US.

O 2017¢ LF ALIEF ot0IEel=01 SAIE.

- ¢dl 18.2 km/L, 38 kW= =2H, zMHEZD 20.9 kgm, MIIZE=Z 2 120km/h F=&O0|
tse.

[ =U =& &&E IS AlE

O ERQE= 2HER2H &AL RX, AL GX, ZelRA, AR HEV S ol0lE2E
ASXE SAletd AU Al ot01Eel= NS0l thet 2401 =X Z/ALD =2
A =200 AIE 20Ot OIFAHXX &3,

O b Z2ote =REC] ZelfA BIHIJF =W AIEEIAH 20108 CIAIOIEES
S AlE

<H 23> 2 =2 L 24 St0IERIE XSt B
HE 2010 2011 2012 2013 2014 2015
=X+ (CH) 2,287 3,925 6,342 5,622 7,736 9,786
= 4EXE (CH) 6,186 16,346 28,905 21,722 27,820 29,101

O 20164 42 JIE =8 ot0lE2lE AsXt=e =AML ES300h &F 4000, =REF &IE
Te|RAJF F 35004, &2l StOIECIEJF <F 3000, A A NX300h2H RX450hJt
282r 28 1000H Jrgh EHOHE

O 0120l =RE c2tE4 5tolEelE, A CT200h, QIIILIEl Q50S ot0IEelE,
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O =W =HHiddeE 2001E 299 2698 & ANA 2015EF 18 1802 HAZ IHENH
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LA O

<H 26> HHlsi2x =2 NEIRAHENE2E (HR:%)
ol Al & (<] [S3=] ol X T
l.=|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
<H 27> SYIIEXNFO NI USEHE2E (SH42:%)
e =9 :%AI% =< ] _%*—‘?— = ] ] & Xl ]
QLR S0x AR ENIbN; P S0x
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 /)
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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=22 NESE
[ Y 22 de&td NS Al
<H 38> 2011~20144 229 SIS AIZE (&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 A2 20099 &F 722HHH0IA 201489 <= 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 118.48¢ 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 BRE XA,
O SUIIotAsSAel B OI=0A ALIEF ot0IE2lE, JI0tel &A= EVSO0l K
SO 8% olg.
- OlOIQYH L LIZ EANZE o4SAHE RA & A2z HUS.
O dHE2Z MRIF S et dSE NS0l et AIE0l =58
- 28 HHZ Clof AIZEE2 XZoHE N2 &g,
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¢
L2490l 27,008 50t
A9 9,197 608t




<H 42> 20144 ~ 20304 =St XsA AIE &2
xS 2014 2018 2020 2025 2030

FSIPN, 258t 1058t 1908t 5108t 1,0708t

otoIEBelE Xt 1858+ 4708t 7508t 3,3708t 5,59008¢

L& D] 2t Xt 8,4028t 8,4708t 8,5408t 8,1908t 6,9200t

O IEA, ZZ2AE O 4degd, AEZL 39 FRI[&2 202580 30%2 HFRE,
20300 50%2 ERr=Es et ANSXIt XK A2 MU,

<H 43> 20254 J|E RSHAXSK AEIXE & 18509 iz MY,

O (PHEVE Jl2igs S6t N4s, dRd EAZ2 85 REEI AE2 80%0|142
AR Hezg daE.

O EVve HiHe2lel XN£sH0 ds 2a 2 HR2FE BEg58MsE Sol dE3ANME =N
Aoz Had.

- 1449 HHMA MIIX HOEES 02UHE S0 MM SEX O 0.5%S XHKIE.

- 5& HOHOi= 2 668HH Y.

- EAE = 442t0] B0 SII20| 220|128 HEV SIS A3 &,

] 22< o012 AZXt THof &

O 1013 eIMXle 228 =UE ol0IB2lE EZHOl T O =JF 20173 102HHE
HE e dUE.

- HEV, PHEV, BV, EPTO(Electric Power Take-Off) L& &.

O 222 EgAE2 N 2=0 tass g5 5892 41%2 S&EAHE OILEIt
201049 3700tCH =0 20173 47020 A2 =2 TOHE0| SOHE X2z olaE.

O ololEet Egde bt R X&) "ol 20~40% Ol&ae] JtAE @4ot] AN
OFAItAl= 0l0let HOHEg=E JISotd UKXBH S AMZet2t 37 2 45 S
UM RAIE SH0IEeIE E™Ho =2 JtAQ HEES M AH AYE =RIt
ol atE.

O Sol, 8X XNsx HIHEWA E= BIHE0l 13%0 0l2= 0l= AIE0A 2
olOIECIE E=EHZ2 201749 A 47%% s0HY A0l MLEH, JIHE =2 FI|
SAEANIE Ol&El= OtAIOF AIESl =& St & A0olct tadE.
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o PR 21)
' =l = 50

I s R

S7HA
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594 2% ¢."\9':f 3|7 b A8y
224% -l 4. -
S e RS S e ST,
i 87 10,6 12,0 B e l |
rE S EEEN |
<A 7> == Bt 92 F=0|
O o2 =2 =i gis=2 stE Xe & SHS&S2 0tdiet &3.
- 0l=22 HEHE 2F/3IAMQ! Fedex= Environmental Defence % Eaton Corporationzt &M
ololE2lE CIE-&I| E&Ql E7002 Mot 28 5.
- DII2CtE 20159 EH 20| MH0 850012 dl0olECIE &I EEg Tt 29 =,
- UPS= 2015E 0 St=SHIE2 <ol otolE2lE ®D| EE 125018 TGt 20, 2017E 0
200HE o1 HEY.
- 012 HUdX82 National Renewable Energy Laboratory(NREL)UHIAME 21 2 HE29
o JIE XD SH0IE2E &I EZO 452 Hludte AME & HIE AAIE
<X 44> FT&E Heavy-Duty Vehicle Evaluations
. . 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 .
. L . . . 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)

56 —




Series hybrid, BAE Systems
] HybriDrive propulsion Completed in
New York Manhattan, Orion VIl 40-ft )
} ) i 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.

* Coca-Colas= 20128 Z=c2|Ctel 0OFOIoHOl XI<EWHA siolEelE &I Ego ZCE
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 P100D
Freightliner M2-106
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 8= F=EZ8 Wrightdt =&& 3IAIRI 0I=29 ‘Wrightspeed'= CI& Z&I|QF EV
powertraing & &8t E=HZ JHESIH DHLO ==0ot0 20149 J|& 10,5000H2 M=
Bt E 2 Y.

- S29 otslZ20, WZL AdE= 200582H EVOl st 8FIIE HL(R&D — ZZEEF

— o7
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== 2020 A 1S ot EXF 6 E
<H 56> =2 9HE xEV 2d I &
Ax 9 Jlg N &
Shin—Kob HHl M Z3d ek 22561 230 #4510 U= ISGXEE EFB(Enhanced flooded type
in—Kobe
battery)E JHg. 0lF XIHHO A X
48V 2IE0I2 HHECl LS Soll 22 AU CO2HIE MZS s I ZEHE &4 Jis
GmbH
H48 BUHE.
A 2lS0|l2 tHEeelE E &8 E-REV Opel AmperaZ X, BV 2E=2 HiEe2 && = X R
aM sS2 S8 P*s Jils. BV 22 2#H2l= 40~-80km ==, NMEEZ 16kWh, ZIDZT
160km/h. BiiEI2I AIAEE AGBICIH X, LGHOIZS IS0l LI & AIZ. 360Ve
& et
ol 2y 2009 =t 2IS0I20Ee2IE &=E A GI0IECE &SR S4002E. 20128 £ 18kWh
= HHEI2IS EES AQE HIIXSA £Al. 2I&0/2 2O HE22 XS0 2=
sy | IR ANAES IR GSSI0l 2B REME HLHE X AEES B0l NS HER
T AMAES DE3 Y HESZ IHFEZ DI
BMW L HI| B2 23 ol st 20 Mg &~ JAs gorg2 g =
Mazda [-ELOOPC2I= MZ2 SIMMS AIAEES New Mazdabll H&
O 8MIIANASXHE BMS 2t 22| JI=2HeEsE
<H 57> ®IINAsAE BMS =2 s8¢ 24
= OIXtE Xl e && L HE
SHEX NS ZOHHM cIS0I2FX 22l & 2= <ol HEelcl22lAIAY X FEV
LiionManS g 2 HSXE £t 82,
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- USABC, Ford, GM, Chrysler S &% 9 8.
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2lZ2| AAES HLEH 82,
* Maxim integrated= MZ& HiEC| BiECl 22 AIAE IC MAX11068Z HIES 80%ItAl
S0 HdHE 243G
* S29| [ TC/Gaias QIAE 2|S0I2 HiE el &, ™ S& AMAE S5 =2 HNECSZE.
oo » =29 Continental Al= HHEIZI 2 AIAE D=1 BHEC] 22l AIAE D=9 HAHE &
e HES JIXD A2D SKOI=HIOIEDS SHESIAF A2 HY MZ2 AL AWK St
NE=R
* Toyota2l At3|At2l Panasonic EV energyes Z2|R2A, &, dAHASH LIEAEX 2
BiEi I 22AIABE HEc HE2 B2R06t0 AULH, 108014 XSAAE HIF L ZE
HAEE Soll tiefel 22l AIAES XMJE Z 4.
*x KeihinAt= HondaOlA &OHE2! New Civicdl0lBelE IsxE LIZdsA 28X E st
o HBHE{ 2| 22l Al AEIS 2SI MASOICH OlE=2 218H HiE2IE el AAE st
== olp s M=,
* Hitachi Vehicle Energy= HHiE2] MO AIAE JHES ol 82 S HLGIFCH 2AHX
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* ZMPE CIS0I2F X 22y & stEs st M2 JIsX d 2 s WiHE e-nuvo
HBHEICIZ2IAI AR S DY & S Al
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N MIEHME 2=,
=2
e * BYDE QIgtRE L 2 B2 £E02 NHS8S AL USH cIS0I=28X L HiE 22
SIAIAEI0 THE AP0l 25H
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MAOEY HSZAIAE Hzgoz JLUSH s sSHELEE A, 232 AEHSIE Sof &2
Al 32t &8, FHIIsH &ME2 2L = IHE, LI, 2HEAME 2 L4 E
sSgdez 240 MSE.
229 QWA IIsSK ite 2lZ(Leaf) NHSXI0 D& S PEHE HZEH
SHO FUEE2 1090+, ZHUHEID= 25.9kgm¥.




ANA"E OlZZ 8lol Xt

it= HIX SIERE AMESt= W4l Daido steelS HES

O ZAO| Renault it= Fluencelfl (A SJ|A ANHE HSIIE M0t U
O S22 BMW iit= 8220 IR NAEY 15 2ZHE HEE.
- A4 Y DH M Ed= 250Nm, =0 £&= 11,400rpm, =0 8F= 400A,

250~400V, fH = 65kg3.

- AU PAS NBHH0 DEH TH AFHS R
Winding
Outer housing connectors

Slot for connecting
Power electronic

Inner housing
with cooling system

\

Stator
Magnetic active parts

Cover plate
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- ACTIW Atel XtS X THAIAE (LoadPlate)
» HgtE0ol ACTIW ARJE DS LoadPlate= Z4dI0l
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I He
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Méstes HXE T

Ctat, DPF ZEx[= CIE AtEe| odd|et EHE AUsA|Z EBO P di7[7tAel 227t ZE
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SO =g 1eEsto] A Mo MEtg e HR2IF US
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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
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JIEl 85 S)0IM =2 B+ JIS&
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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 &=
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ETALJACH, JI=H EILH(31.7%), FME EHEH(26.0%) == EIIHUS.
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<E 75> 2SS 2 Partworth (63¥2l EZaY)

=4 (82%) = PW
Level 1 30% -0.0892
olHI A (3.0%) Level 2 40% -0.0002
Level 3 50% 0.0445
Level 4 60% 0.0449
Level 1 0& 2.2132
WELIR (64.4%) Level 2 3008+ 0.2881
Level 3 6002+ -1.1514
Level 4 10002HA -1.3499
Level 1 302HA 0.7517
SR (28.4%) Level 2 400H3 0.1683
Level 3 508HA 0.0428
Level 4 708HA -0.9628
Level 1 100kg 0.1499
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95.0%, 201249 94.6%, 20134 92,6%, 20144 97.1%, 20159 95.7%).
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12V Hybrid
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| Electric load
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Hydraulic pump ~
\ﬂi& : Mechanical path
: Electrical path
112V power
* ECU: Engine control unit
VCU: Vehicle control unit
ESC: Electronic stability control
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[ EfHf Rl TR A2 [| AEREMYSH |
-1.5% 0|2t EdHf 2
2 gk K2 -A SIS/

- EHE S HYF
(2015 SRULSH)

—EHUHERE AR R HIE
-SHHRARE RE R D2

-ai0|2 2| EiHf EE HEf S
+2EMFUNES
EREERE

l#

RS =2 FH

®

LH7Ls +285H

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

=L B EF HY 2
il 4% HRE S\

Ofgr A AMUE2 23
-H| 2 5% AHE
- EA AN EY WY
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=0l 13011012 &
EHHH Xt2FO| 28.6%= XHXIE
<H 83> EHHiXIZ(1.5E 0|8 &2 S&('15.12.31 JI=F)
=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
2020E0fl= 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 328 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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O = 4= ol0lEclE AFEH XHE HE Al WXHCAt HIES LDtoldl 2ol
TRIAME =S
- AL, JlE e Al OHZE Dol E SE HIZ(46.0%)2 BIESI0 wHIts
EHHH XIS =& &EE
<8 65> ol0IECIE =2 XAt = WHA 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 W =
AlLtel 2 Hi 2t & 202143 0l S{HHXIEE0] 20215t SoHH,
Chet 1 1-1 AlLtel2 JlEet Al DHBIE 5% EE
(2021 DX el ol
e =ore Bty) ALtel2 S 20214 0lF =HiXtE0] 2021EH ) SLotH,
1-2 AlLtel 2 TQRIAME BtHE DABIE 46% HE
AlLtel 2 Bl 2025 0|% EHUiXtEF0l 2025E 0t SLotH,
tHer 2 2-1 AlLtel 2 JlEet Al DHBIE 5% 2
(2025 LKl Zef  Exl
e =ore gtd) AlLtel 2 a2t A 2025 0|F U XS0l 2025E 0t SLotH,
2-2 AlLt2l 2 T=QRAIAME BHEE WXNHIE 46% EE
O &2 d7= 20214, 20254, 2030E, 203532 WXIts EHHIXtE H+-E MEE
- et 19 WAHIIs =Hithe &AFE 20, ALl 1-12 &E2 202148 0|F 2,805Ui=
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 XSS &l SHEiXIE U0 ERAYE ER2 80%= 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) 4=gigt
= pJ

- AlI2diojld 2, 8 1€ E=H(=13) Hdl A49%km/LZ2 LIEtS 2,

4) HAZ T ASAH|ZHL/H)=

l_

Yo MARadp(d/E)xLEd 2H2 (kn/L)/E 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 T35 Mt =A
2 Sil BAs gEsl AlSelojde PHE

—
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W=E) 1E E200H|= 4.54km/h2 2 30% CH|JF HAG= 2002 LIEHY
O MetM stolBelE CAR-FIIEH Ji=migdsS St X 10 & BF AU 30% =
MHAERS B2, 10Y 12t 950H2 QBH|JF BALHE 2002 245
<E 87> UIY S3H H2 AT
oo B oyl EEEICEENE 2 QcH} 2y =22 a1 (¥
= (km/L) (L/km-) (2/0) /i)
e s 3.49 3,155 1,299.57 4,099,790
= 4.54 2,427 1,299.57 3,153,684
0y |20 22 U AT 946,105
T CIET CIZAHI ARA LER MYSHUL(5U/INR)Y YBR S8 2(36.7km/L)= 20154 3t
SSEAIREE: 2015W R4S 4/42)] EF 445 22 0|28

O oEY 3 HZ H AA A AL 1-12 HAEY 2 65480t /4,
AUZIQ 1-22 HAEY 24 41380t |/Hoz 2AE.

— AlLt2l@2-19] Z2 20214 2,65480r2 /4 2025 /2030'H/2035E 3,5408H0F 21/HO 2
LIEFSt OO, AlLI2IQR 2-2= 2021 24,413BH0HRI/E 2025 /2030 /2035 32,57384 0t
A/H0R 2AE,

<H 88> oiTY S22y M2 B
AL @ 1-1 AL 1-2
_ (21ENX SIoke BtY, DHHIS 5%) (21ENX Sk BtY, DHHIS 46%)
= Sz =2z ®o S=H =2z B
X T2k A X T2k A

20214 2,805 2,654 25,804 24,413

20254 2,805 2,654 25,804 24,413

2030 2,805 2,654 25,804 24,413

20354 2,805 2,654 25,804 24,413

ALIZI2 2-1 ALIZIQ 2-2
. (254X SOt B, DHHIE 5%) (25ENX SOt B, DHHIS 46%)
™= S=y =z ®o S=8 =z ®o
X T2k A X T2k A

20214 2,805 2,654 25,804 24,413

20254 3,742 3,540 34,428 32,573

2030 3,742 3,540 34,428 32,573

20354 3,742 3,540 34,428 32,573

[] 24 JIA 22 Hal

O 24J1A 22 HAUAZ2 DIl e 8.5 2401A HIEHI2 XI0|2 LIEtdH Hoe =z,
e M-=0 Oist COz2tiE=0 CO2JtHE=2 =8t & WAl =HuHXE H=0 CHol
2AIIA BHHZ AtEE
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<H 92> oiTY 2AIJIA {8 H2 Ho
ALF2l2 1-1 ALFelR 1-2
(1EDIX ZI18 B, DHHIS 5%) (1ENX =018 ot DHHIS 46%)
= ) 2AJIAHIE ) 2aJIAHE H2
OHEXIEE TH=(TH) Hol (Borel /i) OREXEEE CHa=(TH) ol (s40rel/1)
20214 2,805 206 25,804 1,896
2025 2,805 206 25,804 1,896
2030 2,805 206 25,804 1,896
20354 2,805 206 25,804 1,896
AlL2I2 2-1 AL 2-2
(259Xl Z0t8 9+, DAHHIS 5%) (259X ZIte 9+, DAHIS 46%)
TE SudlAHE = SajlAHE =
= A Tl 2 A
WETF2E CHA(TH) Bl (mphsl /) JHEXE2E CHE=(TH) Dol (8H0rSl /1)
2021 2,805 206 25,804 1,896
20254 3,742 275 34,428 2,530
2030 3,742 275 34,428 2,530
20354 3,742 275 34,428 2,530
3. HE &H
O &&d dl0|EeE OE-FI| AHEH Y Ji=2 FHHMHE 242 fIst AIEHE
HE22 X8 R&D HIECZ AMEIFCH, CIE-AMI| AFHEHA Iz e =
ATPE =0 2 NS
O &&ed slolEglE Ca-d) AEEH Jje2 ololEelt LE-M)| Ex A=3
Jls, MWE Jl=s, Mo Jls2 R4E
- (1HI8) 8tolBRIS C&-FI| E= WX Jlz=2 22388 =24, 5l01821S CH=-FD|
IEYHQ HH 2 HX J=s2 24
- (2MI8) slolE2lE CI®-®D| E2 MO Jl&2 56l0/1E21E CE-FMI| IAEHQ MO
Jl&, MBAIAE 22| J|s, MOl 28 JIs2 24
- (BMIE) Bl0IER2IE CIR-FM)| E& A235 J|a2 AEM L AHEAE BYS 2E, HEAY
SASIE Q5 HAHEE B2 WA A5 T 2 20 2ot AEZ 4=
O AlZE HlEg &E 2, 20178 HEREEHZ2 HIE=2 1,0008020/04, 20184
5,0008H0FR 2019 5,0008H0HR | 2020E 4,5008H0HRI A
<H 93> Hote HI2xE ZXHAERBSAHZ )
(SH9: BHOrRl/1A)
= Hl2
2017 1,000
2018 5,000
20194 5,000
2020 4,500
s 14,500
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C
538 A 71 x| (NP .
ERAANPY = 3 (1+f)f E2NEL

O WE+=2AE(IRR)

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

4 B 4 C
H2~0] = [RR— t — t ) iﬁ%t{_}‘;"\f‘f
LHTT"!‘&‘( ) lz[) (1+ )[ = (l_i_r)t ] _lo]-
[ 3He 24 210

O &2 d3x= A 240 AN JI=EHE= 20158, S40(12t2 JI=He D12t 481}
HEEE=E 20218322 HAHOIUOH, SHHIXES WREE 108 15Ee=2
Jt8ot S48, £t AIg & 0182 55%2 JIEs

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

<H 94> ZHN48 248449 &8
=AML
T EHHj Rt W 2A=(2A7]2H 109 | HulxtE WFEHe= (47|12 154
JlEdE 20154 20154
ZlaMer 712H44) 2017d4-20204 2017H-20204A
EMHAE(NEHE) 20214 20214
FEZEMEAT 2030 20354

O 0lddet IS Ol 8= AXE 24 Z, 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

Al2l2 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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1.39, NPV 4,622940t

<

=,

9

—

93%,

ot

IRR
IRROI 77.72%,
Alltele 2-2= B/Cot

11,29%=2 LEtS 2,
AMUel2 2-18
15.07,



EHEXtE e 1582 I BHd 24 23, B/CIt 1.85~20.722 243
Alttele 1-19 &< B/CJt 1.85, NPV 10,092288+ &, |IRR 14.36% = LIEIG2
Alltel? 1-2= B/CIO 17.02, NPVIF 190,184848t & |IRROI 77.79%, AlLtel2 2-12
B/COt 2.25, NPVIL 14,8699t & [|RROI 16.90%, AlLt2l2 2-2&= B/CIt 20.72,
NPVIF 234,135908t &, |IRRO| 79.22% =2 =43

<H 95> ZH4d 24 ZIH(HHIY H2AE2 10E)

B SRR hRE A (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> HAM 24 AD(HMXE H2E4 154)
_ SR P4 (24012 154
= 1-1 1-2 o1 2-2
% soIp O (HDtel) 01,962 202,055 06,740 046,006
Z S0l (HDHe) 11,871 11,871 11,871 11,871
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%
5. ZMAEE LS
O & o= Hif 280 =X Z&F ot0lE2Ee CE-EI| A2FHESH L
(2 HHMAIZE II2sUHE 248
- JlE JHgd 2 HAMIE OIISale AE8ENALD 2, NSEESL, 24 &M St
FHAEEE HIASW, MMRYE 2IDIX HE2 Sl 2 CO2dstH S48 = A2l
UPXOZ MURY, BRI HE, DERUSNE ANE ISSLE =Hu
- 2 JR0M=E Jls HE U2 FEMAMIE D282 CHEs 24 SllM D82RY SIUE
AMAEBIUS
O Ar=2y
O s=28 Mgz E I FHY(LE)SYH=SE NMIR20 U 2SIt
1291109 2) TMT AP Y NYS EEE RS NUNAM M-AFHO=
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O =8 FH=0
I Ol

2
BHOIDbA M2 2 odd| st <8t

=S EIET(=)
22
1% PPIEL-S 3xHE = PVIEL p]
HUARR 0.95 1.74 2.49 2.02 7.21
A3 0.99 2.17 2.97 2.36 8.49
p] SRS 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
&8 =&EZ0k 3
otolEelE CI&E-MD] EE AlE & &85 D=
=S ERIET()
a2
13 XA T 3xHA = PE]= p]
MUHALR 0.40 2.09 2.27 2.84 7.60
o g 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
g A 2.49 10.42 13.04 16.64 42.59
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(Et9l: vl
PIEES SPELS 4R
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

(£ : w0t @
o=
o Es | HE e =5 A3
(o12) 1% EE | oxt @E | 3% WE | 4xm @S
moloinel | 74.65 17.92 33.59 33.59 33.59 118.69
278 57.24 17.24 82.43 68.69 34.34 202.7
olpExE | 38.26 20.23 27.55 22.96 32.14 102.88
EEX 28.70 13.78 34.44 34.44 17.22 99.88
b 69.17 178.01 159.68 117.29 524.15
o1 FHI/TH 2] 0.00 45.00 0.00 0.00 45.00
oy | 2TESH 7.00 10.50 21.00 11.50 50.00
DHRIE= Y| 7.00 7.50 12.00 6.50 33.00
ol pag 7.00 20.00 22.00 10.00 59.00
b 21.00 38.00 55.00 28.00 142.00
b 30.00 87.00 71.00 48.00 236.00
i 120.17 303.01 285.68 193.29 902.15

O 1-2. st0l1EelE LZ-&)| ESE IIKFEd e & Jlzs Heg

(9l : ot 2
2=
&2 | AR s et A
oy | IRHEE | 2HEE | M uE | 4% us

HUGRR | 74.65 17.92 53.75 53.75 44.79 170.21

ooy | 2TE 57.24 25.76 72.12 76.93 41.21 216.02
GlnExe | 38.26 27.55 78.41 80.35 41.32 227.63

EEX 28.70 3.44 20.66 20.66 16.98 61.74

2 74.67 224.94 231.69 144.30 675.60
o R ZHI/ W E b 125.00 585.00 740.00 180.00 | 1630.00

gy |OTESY 17.50 27.00 25.50 16.00 86.00
DM FE 13.00 16.50 21.00 12.50 63.00

ey 9.00 21.00 21.00 13.00 64.00

yl 39.50 64.50 67.50 41.50 213.00
bl 80.00 291.00 346.00 122.00 839.00
i 194.17 580.44 645.19 307.8 1727.6
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O 1-3. al0lEelE 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
Zs
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-ADI| 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-MI| EEo M AIAH 22| Jl= 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 O&E-&I] E=E MUl 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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[ &8 =&EZ0k 3
otolEelE CIE-MD] ES AIE & 283 D=
(£ : @O &)
2z
oa e | HE g2 =5 A3
(o) 1 8 2% W& 33X W& A H&
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 g s B € =9
(£ : w0 @)
2z
oo ge | HE g2 et A3
(o12) 1Z 9 2 H& 3 W& A7 H&
HAAAR 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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O 3-2. HAEHIE 75 & &3

(EH9| : Ok 21)
S
dae | N a2 o} A7
—_ 1% WS | oxt ¥E | 3% W= | 4% 9g
Boloi el 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
O 3-3. ot0lE2E CIE-MIIEH AE3F =
(SHS| : WOk 2I)
=
gae | N2 a2 o} A7
g 1% @S | oxt ¥E | 3% WE | 4% 9g
Bol0I gl 74.65 49.27 250.82 268.74 197.08 765.91
. 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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