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st ol zo
4. NEsT 2 T
7t MAIMZ
) AtsatgEE 2 Sh=a2s2 g @e] atz0l 2ot 20153 MAl 82t Mg A2k 71
WI CH2 MECHH| 3.8% S7I6IA2H, Ol &=0= A[£H&[0] 2019'd 8239 ti= +
Tot S/ME Y Ae=2 Y
O 2ksxt 5 L MA BF A»#H2RE A 483512 e B52 & IS 018310 M4
L83 MUY AWF B7IYE 7IR0Z AY ARE MEAIAS
[ MA S8xf dioh+ o MY ]
(591 : 2OF Cf, %)
CAGR
2 13 14 15 16 17 18 9
(13~'19)
MIAIAI 2 65.9 68.0 71.0 73.7 76.4 79.3 82.3 3.8
« B3 ASAIYEY, FRASAIYEE 2016
[ 232 M EY 28 £5 AlY MEAE 2 4T ]
(EH9) : w9r €3], %)
CAGR
Te “3 ‘14 ‘15 16 17 “8 “19 Bl
('13~'19)
AUEZE 3,297 3,400 3,550 3,685 3,825 3,970 4,121 3.8
CAa3/delm | 17,142 17,680 18,460 19,161 19,890 20,645 21,430 3.8
g #Ho 3,956 4,080 4,260 4,422 4,590 4,764 4,945 3.8
EQ ds 13,186 13,600 14,200 14,740 15,300 15,881 16,485 3.8
G A2 3,297 3,400 3,550 3,685 3,825 3,970 4,121 3.8
OAE 3,297 3,400 3,550 3,685 3,825 3,970 4,121 3.8
I:El-ollzi
5,604 5,780 6,035 6,264 6,502 6,749 7,006 3.8
MEE
HAIZE 3,297 3,400 3,550 3,685 3,825 3,970 4,121 3.8

* =22 L S8R

AHA
oo

f - ASAULES,

SRS IR, 22T} - @EEHIA 2,000cc S8aF 2271 50% $EOZ AFY
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[ 233 22 AT e} ]

224 1975 2005 2007 2015 22
Mild Steel 991 796 795 597 394
HSS 64 147 152 143 807
AHSS - 50 68 183 1837
Other Steels 30 35 35 35 67
Iron 266 132 129 111 155]
Aluminium 38 140 149 170 607
Magnasium - 4 4 10 107
Other Metal 55 68 68 66 117
Plastics/Composites 82 152 155 165 841
Other Mterials 248 286 288 295 471
A 1,772 1,810 1,841 17,76 47
* 22 ¢ YRAHAA, AAT|EWM_2010
[ MA Ats2t Y AHSAHE D24 AlE A2 ]
2011 H|=(%) 2016 HI=(%) agz
>S\70 S\ 70
Z718(%)
A3 59,548,795 100.0 70,000,000 100.0 32
Ats 2}
a JtERIzt 58,589,195 98.4 64,620,000 923 2.1
EV/HEV 959,600 16 5,380,000 83 37.2
. A3 8,581,000 100.0 10,495,770 100.0 4.1
ASAE
SetAE] JtsRIat 8,429,612 98.2 9,618,257 91.6 27
(&)
EV/HEV 151,388 1.8 877,513 9.1 421
i A 47,791 100.0 57,334 100.0 37
ASAHE
SetAE] 7tERIRt 46,925 98.2 52,460 915 23
(2HtS)
EV/HEV 866 1.8 4,874 93 413
* 22 1 FRGAHPA, D2 M= S8 EV, HEV_2012
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T £30 53 U AEFIe| M
O MAel 3% =9 32 Asat dittheit A8 8.0%2 FET 4SME BY Aez dY
) 0l=, 20| ¥ 232t ditieE daA712 JAl, HMAZ, =, AHQ SO 2Fat
it HUER22 FA/ME FHE 010E A2 HYE
[ M7 283 2718 ks U M2
(SH9l - BF CH, %)
CAGR
Fo= 13 14 15 ‘16 17 18 19
o (13~'19)
o= 437 425 416 406 396 386 377 -24
e 1,808 1,993 2,108 2,276 2,458 2,654 2,866 8.0
AU 819 828 783 766 749 732 716 -2.2
==1] 544 560 571 585 599 614 629 24
e 316 316 338 350 362 374 387 34
HAIR 177 192 197 208 219 231 244 55
A QI 175 190 222 250 282 317 357 12,6
* £2f 1 OICA 2013-2015 statistics
L) MA 2= Al-2EE 20149 9F 1,600% {0 & B 4% 0|4 &K S712M0|
0f, 2018 °f 1,8809 2 =T A== dY
= 2013E~2018(6HZHe =EO0FE HEA|YS| HEZ dEE2S AEEAH 6.9%, =22t
5.6%, EMU 5.5%, A20IT2} 4 9% &0|0, ZXH2Z A|Z0| S
[ 2=4 MIAAZHE 2 HT ]
(SHel: wHer haf)
CAGR
TFLES 13 ‘14 ‘15 ‘16 17 18 19
e ('13~'19)
LY 9
ARRD 153,842 | 160,149 166,715 | 173,551 | 180,666 @ 188,073 | 195,784 4.1%
* k& The worldwide market for railway technology 2010, SCI multiclient studies®| Z=2E 21st0] dUz| 23
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O = S8 A2 ¥4

O U 2tk Aol U A2 221, HOojAIY 2| dug St A +UYel g5 S9
HRIeZ A =U sEat it 0lAsHALOr Sofetl 2Lt A & =L a2
|

(el 2F o, %)

T ‘13 14 “15 ‘16 “17 18 g CACR
(13~'19)
AL 129.4 141 1571 158.2 159.3 160.4 161.5 3.9
« BH | SRASANEE, A UASATIAETRE 24

Z2419i0] 20149 U AZ FRE HEH
Z 670 o, £20ITa} 96429 U, 2HAOf 890% Yoz 23

n T A2 2018W7HR| AL 95% A& MASHH 3272 29| A% M oA
= E20imet U SN0 AIFS A HIRF 22 ABR 9.4%9} 9.2% YO 2018
3 22t 12370 ¥, 1,2509 2| AFTRR oA
[ HEAQY UMY L MY |
(el of 2)
CAGR
=1 zoms 43 14 15 16 97 48 19
= (*13~'19)
AT 2k 23,827 | 26,429 | 29,032 31,634 | 34,236 | 37,483 | 41,044 9.5%

20 AL (Ex) elzZet 8,704 9,642 | 10,580 | 11,518 12,456 13,624 | 14,905 9.4%

U 2HA|0f 805 890 975 1,060 1,145 1,250 1,365 9.2%

2l 33,336 | 36,961 40,587 @ 44,212 | 47,837 | 52,357 | 57,279 9.4%

* 22 ¢ HEUGAH 2|AE 2012, HigHdSEoAe ARE YIS AU =Y

22



m m MFZOf

E —_

() Q| TH2AL0|ZOIZE B[22 ZAURT 23 L AHjE el ez Ny
Olst= Z22 OjAE, AGERE, HARE, Ng7] 89| dklg f+dstks 32 3
=0 2 0|

rok
ot
Ac
=

HCClI(Homogeneous charge compression ignition) 7+&
0T 200 MPa d&=2o| 12ZE0|M 250C 200 MPa O]

2l Zp7)12fet ARIEZ sto], S 15
4o WEHE &2 & Us YF0|s g3 2A gy 322, EA, T &2 AHERL(9|
SHE CHE dH0IM 22 90| gl =2 38 L= HR 3Y, AHE £2[9 Oz &4
2 Zase 4+ As BEAL| 7|&e Jjgol Eed
« « 9 H
P\ e 1 "

»
S ‘ \ ( 7Q, ( M — Von Mises stress: 20 MPa/Div.

ALUMINIUM CONNECTING
RODS FOR CAR ENGINES SRS E PR

S High
- _\g Von Mises stress: 20 MPa/Div.

Stresses on connecting rod

o Spesarpm)

* 21 MTZ 2012. 36-40, Honda R&D Technical Pater 2014

[ BMW % Honda 7% ZY FHYEH=ZE |
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w L{AEY[Ae] g2 EotE A2 EO|L 5f0|E2|E & HMY|3p 59| »letEate| dy¥se ot
30%0l1d =2 dBMHE EY A2 Ofg=l0] MA| AlZel 43S #°

[ 2tS2t M7l AM37E 2 4 ]
(Chel: oth)

T= 2015 2016 2017 2018 2019 2020 AEE(%)
S&2t 6,854 7,046 7,243 7,446 7,654 7,869 2.8
o482} 2,224 2,262 2,300 2,339 2,379 2,420 1.7
& A 9,078 9,308 9,543 9,785 10,034 10,288 2.5

Zt=: OICA Production Statistics

L) AASAHE AR 22 MA AZT2= 2015'F 1,644 Z2{0iA 2020E 1,827€2{2 HHA
2.1%9| d¥E= 20| 3 A= HYE

[ ARM B5 M7l ME2 3 2T ]

4¥E
1= 2015 2016 2017 2018 2019 2020
(%)
HIAIAIZ 1,644 1,677 1,710 1,753 1,789 1,827 2.1

* A= =EASALUYYS], 2015
A2t A IFE - TRIEXRI 28.0%, KRS 10%, ARIRE 9%, LEEE10%, 7Bt L 2RSS 40% 227 | OIREL} 2= 2

L) MIA A& AlZe] M=Q1 0j= AFQ] 22 20153 147402 £F2| HojdHS 7|=st
K20, Ol Ol= B7[el=M, AR7t, A=elA&0] HE SUV/EY EY S Ad 482 &
ool +2 =tjet HEeN=2 M OiH] 5.8% S7t

[J 2016'd MOiE= 20159 HHERZ 0.2% =9 Hof H4AE EY A= odE

=2 A
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[ 0= 233 AlZAz |

T2 2014 2015 2016 AEE (%)
0|2 =2c 744 4 788.3 781.2 -0.9
U HAHC 620.3 657.2 661.1 0.6
LY B 148.2 154.4 150.1 -2.8
52 Bac 130.6 138.8 142.0 2.3

& A 1,643.5 1,738.6 1,734.4 -0.2

* 2tz WARDSAUTO, IRS GLOBAL Market Report 2016 A7

) EU AlQ| 2t=at o= 2|2 3W R&(Ho=2 it o, S 59| FH7|ERet AHQl
O| Wz} H £ SO FA 50| A FESZ 07 A= A
() ¥=29| EU EE| do=Z EZ2Z 20I0| oLt 20164 A2 MW OfH] 7.2% Hag Zo
£ Ofl&¢E
[ 8 ASat AZ7R ]
(TH: BHoh)
T2 2014 2015 2016 HEE (%)
o gale 837.7 915.7 9835 7.4
0|2 2 182.6 192.8 202.6 5.1
U HaHC 153.0 172.9 183.3 6.0
52 Zalc 75.4 83.1 922 11.0
7|} 2.6 3.0 3.1 33
& A 1,255.1 1,371.4 1,466.0 72

* At2: ACEA (EU 2871= & =€t Al2]), IRS GLOBAL Market Report 2016 A=

[ 7Iet Aoz 2iAlotet E2td § 4
Zoz 2tA

= AIYO| Seryeol| T2t Ol A[YoA TojEol 2
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1201540 712 2L ASH 442 AR ZIBIYO0, 222 A U
o Y RS AL 4550KCH2 201413 CfE] 07% Z7F U4 BOj 159042 8.6%5E7t, 4
£ 2972HH=E 29% UL
= 20154 B S MUY S7He RS HTRVIQ| 7|9t HHHAN QISt0] T2 U4 B
02 £7h SO| €QIQl 2o mot|n, 0|2 QIsH U4 AlZ2 M CE| 8.6% Z7F 1598

iz Atd 2[tiz] 7|

A

= 20159 £ S0|, EU 8229 £& S R0|= E6tL 2{A|0, SHO|, 3= & ASAZ2
29| £& BRIOZ 2 9% JiAS 2978t 7|2

= 2016\d WA HAHE Z2- A £2 LA, S JAEE &8 e F7] A, 28zt ¢
Ao oY s2= Qdfl & 10% d= 4 A= Of|az|L, e A2 JHEAH[M Qlst Ct
st AR EA|, StO|EZ|E A MI|At 52| zl=HFxEe| T & 52| QP2 1.4% U<
o JHME A& Ze=z MY

n 2L AS 2} WA |ZOM Qa2 S24= 20159 243,000012 A 2|OHE 7|23Hoh, |
= 6E7 HETF 21.9%2 H&AE 15.5%2 Al HRFES LIEIH

[ k=2t L AR ]
(EH21: Th, %)
TE 2014 2015
. == Hd F7|H|
At 4,524,932 4,555,957 0.7
THoj 4,527,097 4,563,507 0.8
Li< 1,463,893 1,589,393 8.6
e 3,063,204 2.974114 2.9
* 2= |RS Grobal, SF=ASAMIATS] Qg

() 2S48 AW 22 2 AIZRRE 20158 8% 4,6462 0IA 20201 92 4,0982 &

= O
JEES

o2 W 2.1%9 200 4 202 Uy

[ Ml S8 20 ARFE Y A |

(E91: o 2)
gEE
7= 2015 2016 2017 2018 2019 2020
(%)
LAY 84,646 86,339 88,066 90,268 92,163 94,098 2.1

* A= =EASAHUYYSE], 2015

A2t H71TE - TIRIERR! 28.0%, AHIFE 10%, AKIRE 9%, UREE10%, 7Bt L TRIFE 40% £27| DIFEA A2
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(1) sli2lBxISeE

L #2714Aof =S &E517| siMe Al 23 CiH| 108 0|49 227t = $7tet
5t&(Unsprung Mass)0fl aligste DI EeiQl L ARA] 252 S Sot0f 3 2t
Z 30y3) she 20| LRFH ABIS QIAIGIT 7|29 Steel AROIA Steel, Al, Mg, CFRP Y

o —
Plastic2 0|83t 01Z U CHE A3 X8Ol FYSt 7120| ZHO| E1 U0, Y30l Hof
N U HEEY BAS HBE| A ARyl Lo

— ' ' = =
AR
» 232t 7|s dE= 2 MRIMIOIAHE S22 3T SH2 Arszt 2™A| Y| 2y L HiE
7t Ao 7[oE = Us A 2AUE TIEQ| steelof| M 2nHAY steel, Al, Mg, Ti ¥

CFRP &9 B AMZ UA|st= 7|=0| FFE 0|21 /US

Ol=9| £&717] A&t 7|22 < 2H2|9l2 Lightweight Materials Z21202 20024
CHH| 50% det =87= X3

QE0o| H2gE 2ot MR dAMAH AMRRAMZE 7|&702(Innovative  Structural Materials
Association, ISMA)Z 20143 CHH| 2022E71R| A=zt & ££7|7] 50% Bt SHZ 5719 &
22 J|a/he 2215t e, 2014EEE AHZE £ 38,2009 22 V|70 s S
SOl AL SuperLIGHT-CAR ZZHE Phase 10] 0|0 F£22 ALIVE ZZ2HEE IG5

=

04, European Green Car Initiative 7|8 &

rek
oﬁ

| 453 Zust B 223 AFHY Z2IW |

=7t (12/719) F2 A7 UE

+ Vehicle Technology Program, Lightweight Materials@| 30 24 %2l &0t

o= - & 2 AzESY C S89TY X low-cost 5 WY
(DOE) - DY U AARE  HE, YA U S40IE
- O|Z/E& 424 A2 (Multi-material Enabling)
ol o SAA MRS 7| (FAMRE)E sdstn A2l £57|7] FHEE IS0
(NEI)_O) M2 DH|ZE Y, dR0|52, olaHsSZ, EfOIElstta, CFRP Azf g 2
Hrl=0 st HHE
+ SuperLIGHT-CAR ZZ2HE Phase | £&8(05~'09)
- A L o|F /A HEO| oot AASE da
« ALIVE Z2HE £3H(12~'16)
EU - SuperLIGHT-Car, ELVA, SmartBatt ZZXEQ|A el 20 HES 7|la2 88
(European Commission) gz A| 2

« European Green Car Initiative 7|2 &
- AUTBAN, F2Y AN, O[ZAN MY U AN YD Y HEYZ B, BIP|

=, 298 Jlang 2

—
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O MA Z=9] 2Hdat YAoME A4 Z|edlede Sdl dR0ls 52 =4 28 oS

4= 37 M|7II’_ US

Tesla- Model S Land Rover Chevrolet
« World Car of the Year - Range Rover - Corvette Stingray
Award Winner « World's First All- + Aluminum Frame 100lbs
+ Automobile Magazine's Aluminum SUV lighter than prior
Car ofthe Year * 39% lighter body + 57% stiffer

» 5 Star Safety Rated

& 22 38 A |

= 27|t CHEZZIQ! Tesla® ZS Model SOI ABO|A Iajel Sof 23| %5+ ojLje} 142, &
Of &, ME Dol S AA| Hblo| ZH YRO|s AAE HBYUOH, Audio] A0 2*E
U sol=2RY So| S S50 2AE °B, ME D Sof Y202 AR ZY

s =

aoTr,
= BMWO| Z2 Z|

o o o %
of7t= €20l 239 HIZS =0, &H 253 Tt AUS

| 329 43t YHSe) 2ust 5% |
274y 71 z2 5%

« Al, HSS, CFRP && MY2016 232t & 15% 24 A=
+ 20204717 EHER P ~450kg ZY3t

- Y2 EadR SSYA Teijin Aot THEHE |2

General Motors

. T2 YYSS BiEOR YA

o
. DA A 71| Q= 1= 78
0|2 2020 7HA| A VR QU= Y= 7S
=

2 1 - HRMT OFd FAIE 23 1 g
or

- ORRAES LO7|B ASHO| sAHZOR Jh A
01y, B2 RALE SO| Chet 7% Hg

- F150 TR U0l biT) X

Ab 718, BH2A

Hr

- DYHUT AIS OIS HEoR 13%0| YR0lE, Saal H

Chrysler )
- Dodge Dart2} Fiat 500L0 n&=AT ALE =iy
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27} 71g z2 =8

== (LIPS
« Golf : 6MICH CHE| 100kg BESt, AHH| 23% 7HM
- Audi RS6 : 20% Y20l 21 AW AR

+ A8, R8 : Aluminum Space Frame(ASF) &£

VW

- OIO4s 2 Y205, ZotE2AE =9
. AESIet HIEE HAEE =0(7] 28l front-end?t body shelld] =20/ A2
« QAIRID} TIIEY|QI/AFA| S0 advanced magnesium AFE

+ BMW i3(EV) % i8(PHEV) 7HE L £A| z|= CFRP X &

Jn
ne

BMW

. Y2015 9 ZStAEl DZEZTE S22 Z2S)
IT
Mercedes

« 220|/4 Multi Material 28 =l

HYB o BIAAL A

al
. S/AY At 2AH 10~30% EESH Al
Toyota

« Avalon : US| HHO|| Polypropylene resin AF2 ZA2¥s}

. CFRP 28 Hif A

. DYRAYW o), DA Y20, OOukE o

ne
r

Honda « HSS ACE Body Structure 2&

+ Hood/front fender ¥20|& A&

+ 2015972 B 15% st
Nissan - YR0s 2 VIEt B AE o 2 24 = gelet

=

-« SAHQl M|t HiEf2]| Tls N

=2 2 it SHO[R|

[ AN 5 st H8AE 2 32 ]

72 e sz 23 Hg 2% Aasig
42 23 az0is 32 31.2%

KA o 23 az0)s 5 31.6%

Cajoly ApEE 27 az0)s 5 66.7%

ot 5 12 a20)s 53 31.3%
A 012 AL 27t Zopag) 22.2%
e 1 D4 27 23.8%

222 393 20l 32 69.4%

EENER=EY az0)s o3 52.3%
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CO2 Reduction 2017 Total Cost 2025 Total Cost
oo (% from baseline vehicle) from small car for small car
Small Car Large Car $ $
Engine Technology
Low-friction Lubricants 0.6 0.8 4 4
Engine friction reduction level 1 2 2.7 44 43
Engine friction reduction level 2 35 4.8 97 93
Cylinder deactivation n.a. 6.5 196 160
VVT -intake cam pahsing 2.1 2.7 46 39
VVT -coupled cam phasing 4.1 55 46 39
VVT -dual cam phasing 4.1 55 95 78
Discrete VVLT 4.1 5.6 163 133
Continuous VVLT 5.1 7 244 200
(incremer]:(:lrbt%+g%\f\-lg)5if$8-27-bar) 1-17 14-21 427 337
Tcemental 1o 24 TRaDS+00) 3.6 3.6 305 249
Advanced diesel engine (1252 19.5 22.1 2965 2420
Transmission Technology
Aggressive shift logic 1 2 2.7 33 27
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CO2 Reduction 2017 Total Cost 2025 Total Cost
(% from baseline vehicle) from small car for small car
Technology
Small Car Large Car $ $
Aggressive shift logic 2 52 7 34 27
Early torque converter lockup 0.4 0.4 30 25
High efficiency gearbox 4.8 53 251 202
6-speed automatic (from base 4AT) 3.1 3.9 -9 -8
8-speed dry DCT (from base 4AT) 1.1 13.1 80 66
Manual transmission (MT6) 0.5 0.5 260 218
Hybrid and Battery Electric Technology
12V start-stop 1.8 2.4 401 308
HV mild hybrid 7.4 7.2 3170 2273
Power split HEV 19 36 4483 3406
Two-mode hybrid drivetrain 23 28 7099 4722
Plugrin hybrid dectric vehide -40-mile range 63 63 14401 8626
Full electric vehide (EV) -100-mile range 100 100 17837 9676
Accessory Technology
Improved high efficiency
alternator and electrification 1.7 1.3 89 75
ofaccessories (12 v)
Electric power steering 1.5 1.1 109 92
Improved high efficiency
alternator and electrification 3.3 2.5 143 120
ofaccessories (42 v)
Aero drag reduction (20% on
car, 10% on trucks) 47 47 74 /1
TSN . o
Low-rolling-resistance tires (20% 39 39 73 44
on car, 10% on trucks)
Low-drag brakes 0.8 0.8 74 71
Secondary axle disconnect 13 13 98 82
(unibody only)
Mass Reduction
Mass reduction 10-20% 5-10% 5-10% 149-668 120-526

* 2] ICCT(The Internation Council on Clean Transprotation
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2HAH Power 15 . System of recharging battery of hybrid vehicle using diodes
05 Transforme connected between inverter and neutral points of two motors,
r and commercial electricity applied to the neutral points
. Motor Control Device
SHAH Motor 18~34 . MOTOR CONTROL APPARATUS FOR HYBRID VEHICLES
06 . Method and apparatus for diagnosing a motor control circuit in a
hybrid vehicle
. Method and System for Calibrating Current Sensor of Electric
Vehicle Battery Electronics
S| g . SENSOR SHIELD FOR AN ELECTRIC VEHICLE
= 07_ sensor 13 . Method and System for Calibrating Current Sensor of Electric
Vehicle Battery Electronics
. FILLING DEVICE FOR FIREFIGHTERS OF A DRIVE BATTERY OF
AN ELECTRIC OR HYBRID VEHICLE
NON-CONTACT ELECTRIC POWER TRANSMISSION SYSTEM AND
S| A ' CH.ARGING STATION . .
08 wireless 12~14 . Wireless Power System Including Impedance matching network
SYSTEMS, METHODS, AND APPARATUS RELATED TO WRELESS
CHARGING MANAGEMENT
. Charging an Electrical Energy Store on an Electric Vehicle at a
Socket with Reduction of the Charging Current After Failure
23y Ag and Restoration of the Power Supply
3 09_ gear 15 DEVICE AND METHOD FOR REDUCING PEAK LOAD OF

ELECTRIC ENERGY WITHIN BUILDING USING ELECTRIC
VEHICLE

. Reduction differential gear apparatus for electric vehicle
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2A7|201 HiE{2| 22| L BiE2| HEf =& & Y= battery
2471802 EiQY oAl 21 HE J|& harvesting
2471203 S HAUY A% HE |2 rower conversion.
2A7|204 HZ0|0|E DELS U AN BE J|& actuator
247|505 2L WA HEf QIR MM V= sensor
SAT|=06 ZIStA 222 M2 A|AE eco, power system
2471507 He 220 o2 dM 2A5 J|s power, wire
247|208 ClAaZ2(0] oo E{z| Q1A J|& display, touch
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o damper, 2. Rotational Vibration Damper, Particularly For The Power Train
=2{AE . .
05 suspension, 12 Of A Vehicle
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11 control 3. DISC BRAKE PAD FOR RAILWAY
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5. RAIL CAR BRAKE LINING
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13 efficient, y .
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22y AF glectrlF 1. Electr!c trzfnn control apparatus
14 train, drive, 9~19 2. Electric railway system
control, 3. ELECTRIC POWER SUPPLY SYSTEM FOR ELECTRIC RAILROAD
1. DRIVE TRAIN FOR A HYBRID VEHICLE
BN . . 2. Drive train of a hybrid vehicle and hybrid vehicle
15 hybrid, train, 3~5 3. HYBRID DRIVE TRAIN
4. MULTI-FUEL AND ELECTRIC-DRIVE HYBRID POWER TRAIN AND
VEHICLE USING THE SAME
1. Power train battery assembly of an electric, fuel-cell or hybrid
SHAE | fuel, drive, 627 vehicle
16 assemble 2. Railway vehicle and method for reducing the fuel consumption

of said vehicle
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3. TRAIN POSITION INFORMATION CALCULATION DEVICE AND
RAILWAY SYSTEM
S2{AH camera, 8~16 1. MONITORING CAMERA SYSTEM OF STATION PLATFORM
10 monitor 2. Multi-camera based surveillance system
Sa| A automatic, 1. AUTOMATIC TRAIN CONTROL SYSTEM
1 control, 7~9 2. AUTOMATIC REPORTING SYSTEM FOR TRAIN
system 3. Automatic identification method and system for train information
1. Fail-safe safety system to detect and annunciate fractured running
Z2{AE | train, safe, 413 rails in electrically propelled transit systems
12 control 2. TRAIN SAFETY SYSTEM
3. Railway safety monitoring system based on CAPS
ERIPN= train. stop, 1. EMERGENCY BRAKING
13 emergency 9~11 2. SYSTEM FOR INSTRUCTING EI\/IERGEN.CY STOP
3. Adaptive stopping control of urban rail vehicle
1. TRAIN NETWORK DATA COMMUNICATION SYSTEM USING POWER
LINE AND METHOD THEREOF
S AH data, 2. Database for efficient storage of track geometry and feature
managemen 5~8 .
14 t storage locations
! 3. DATA MANAGEMENT METHOD AND DATA MANAGEMENT
DEVICE
1. DEVICE AND METHOD FOR LOCATING TRAIN POSITION
22 AF traih, 2. I\/Ie'Fhod and system for automatically locating end of train
15 Ioca'tl.on, 7~9 devices
position 3. TRAIN INTEGRITY AND END OF TRAIN LOCATION VIA RF
RANGING
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