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MEA ASA H7[2

A 1A

=4 § 2

A A2A 712 WEds
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1. HiE

2000 M&A] HiEYE di7]ed=E wlETE2 CO 156955/, NOx 83,862
. o] 7}
Atk o]

/3, VOC 76,0252 /1, SOx 7,090&/d, PM10 3,230E/d0.2 A% )
2 Zolgx

SH 201529 9E CO, NOx, PM109] F8 wjZd2l Ao
g gEA VOCE §7]44] AHE, SOxE 7183 A ale

HESE ACE YEsT

ol <3 743 ol

2-1> M2 tiEZ2lY 2A9=E HiE2H2000H) (el - B4
HiEY 2R CO NOx SOx TSP PM10 | VOC

OffAX| Ak 664 825 747 16 13 99
bl At 11,038 | 19,126 | 4,534 613 418 857

Mz 294 915 548 6 4 40
ouxl+S & ME 3,995
771X 45,854
T20|E 139,601 | 46,687 | 955 2250 | 2250 | 21,762
HIZ20|S 5121 | 14,887 | 125 520 520 1,712
o7 |2x2| 236 1,321 182 32 26 1,705
2] 156,955 | 83,762 | 7,090 | 3436 | 3230 | 76,025

A2 AT, TOOIEN I 2 X2 AIARI(CAPSS); , 2004.



co NOx

712Xz Al
ol atgl wEzo HrExy AUA

uERlE o 0.4% = 2 1.0%
3.3% &\\\\\\\\\\\\\\\\\ ';'fi' 17.8% 1-6"‘ ) "‘ii

=Y
0.2%

SOx voc
CIR |
LR 2L 1. 1QIUxI+E
= .
£208 HIZEOIE, oy [ HE20lSy | Exz FURSES]
6 1,8% 2.3% 2.0% 3%

= QA
28.6%

77185

60.3%

TSP PM10
PEELE o
o Ozl ml?‘_:abﬂl:lxl’.‘_i%l

0.5% uEzos 0. auel

E20|%

<08 2-1> M2A| HiEE 2P=E HiEH|5(2000H)

2000 MEA BiEAE d71e9Ed S HEld fALSHA, 200199 Aol
HEE 99EA wjE3-2 CO 179,847%/1d, NOx 98,187 /'d, VOC 88,538E /13,
SOx 10,398/, PM10 4408/ d02 A5 Stk E20]52dUe CO, NOx,
PM109] 714 & wiE8910]al, VOCE #7184 A, SOx= 7% 4
Holl A 74 @ol MiEH 1 Qi
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<E 22> MEA| HiEYYE 2¥EE HiE2H2001H) (EERR=5))
HIERICHER co NOx SOx | TSP | PM10 | VOC

OfjAX| A4 652 1,261 673 22 18 97
H|Ake] 10,829 | 17,014 | 7,134 | 628 428 821

M= 35 | 1,535 | 1,124 14 10 55
xS & MF 3,671
7718H 53,835
TR20|5 162,938 | 62,618 | 1,064 | 3,383 | 3,383 | 27,829
HIZ20|S 4916 | 15068 | 278 566 566 | 1,774

W7 |EX 2 158 692 124 18 3 455
2] 179,847 | 98,187 | 10,398 | 4,632 | 4,408 | 88,538

A2 AR, 'OP|EM ZA 7 XY AIAH(CAPSS), |, 2004.

co

FEECE. EEEL
5 7%  0.1% oH e

0 4ibue
=1 6.0%

=4
0.2%

NOx

HIl2xze o
S TEE P
1.3%

.EEN% “\\

)

SOx

o= ulzzo HIIEXE
10.09 2.7% 1:2% oluxidte

voc
| A

R FEE
o % AT

HE20[S
2.0%

27|
g




TSP

7| Exal
0. 4% ORI

PM10

HIIEHz ] Aol
0.19 ONLARI&H
0.4%| 2]

<03 22> MSA| BiE3E

Tk 200213 A4 HlE9

ERETER:
NOx 107,082/, VOC 89,034=/4

2HEF HiZEH[S(20011H)
W& Ao ME CO 179455,/

3, SOx 8,156% /1, PMI10 4,725% /302 wj&%
Fo tha A AT ol wiEsEe thEaold Ao dehtm gtk 2 &
ZolE2@¥L CO, NOx, PM109] 4 wjE<o]i, E3 VOCE #7184 AR,
£ 7T A e el J1 2 WiEed Ao deldw gl
<E 2:3> M2/ HIEYE 2YEH HiE2H(2002) (G R=T5))
HEHHER co NOx SOx TSP PM10 | VOC
off LA X A 675 549 502 16 13 99
bl Ak 9,658 | 16,106 | 6,161 489 342 835
Mz 340 1,492 147 8 7 50
ouxl+s & MF - - - 3,841
77 EH - - - 52,862
20|18 161,506 | 65403 | 894 3485 | 3485 | 27,694
HIZ20|5 7119 | 22713 | 331 875 875 2,733
i =pS 157 817 122 20 4 919
il 179,455 | 107,082 | 8,156 | 4,893 | 4,725 | 89,034
A2 SHE, 7|2 HA pE K| AJARI(CAPSS) |, 2004.
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<IE 2-4> MZ2A|

M7 2H[F $0/(200014~2002)

(el HuiE)

& AR | SR 4% B-C® 7|E} 2
18 | 1,020 1654 | 1,368 219 1,375 5,645
28 | 1,070 1519 | 12376 216 1,994 6,175
32 | 1,142 870 1,450 159 2,326 5,947
43 | 1,108 500 1,346 89 2,398 5,441
53 | 1,264 342 1,411 103 2,332 5,452
62 | 1,053 140 1,265 55 2,389 4,902

20004 | 7€ | 1,114 86 1,218 59 2,267 4,744
8% | 1,246 204 1,184 72 2,317 5,023
9% | 1,005 479 1,210 91 2,346 5,131
108 | 950 389 1,175 123 2,314 4,951
1Y | 1,226 790 1,361 212 2,504 6,093
128 | 978 1,304 | 1570 270 3,038 7,160
5 | 13185 | 8277 | 15934 | 1,668 | 27600 | 66,664
19 | 1,19 1728 | 1527 437 6,208 | 11,096
24 852 1,099 1,259 279 1,710 5,199
3¢ | 1,089 720 1,541 211 2,436 5,997
49 | 1,024 284 1,208 128 1,902 4,546
58 | 1,164 172 1,352 81 2,011 4,780
62 | 1,015 207 1,665 76 1,930 4,893
20014 | 7€ | 1,169 45 1,099 167 1,874 4,354
8¢ | 1,206 82 1,308 188 2,216 5,000
9g | 1,207 342 1,495 212 2,787 6,043
108 | 1,044 335 1,308 242 2,056 5,585
119 | 1,133 811 1,560 297 2,758 6,559
12¢ | 1,268 1433 | 1,695 382 2,871 7,649
st | 13367 | 7,258 | 17,017 | 2,700 | 30,759 | 71,701
1€ 929 1,191 1,346 420 2,899 6,785
249 | 1,025 866 1,099 332 2,322 5,644
38 | 1,126 614 1,470 577 2,327 6,114
4€ 981 249 1,297 117 2,258 4,902
5¢ 955 141 1,090 202 2,530 4918
64 937 101 1,202 58 2,080 4,378
20024 | 7€ | 1,068 63 855 97 1,755 3,838
8gd | 1,123 125 1,015 86 1,944 4,293
9¢ | 1,188 216 976 71 2,085 4,536
10¢ | 980 378 1,066 14 2,108 4673
11¢ 995 580 1,080 190 1,954 4,799
12¢ | 1,110 866 1,019 800 2,098 5,893
st | 12417 | 5390 | 13515 | 3091 | 26360 | 60,773
A= 0 MEA, TME87%1E, , 2001~2003.
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A= M2A, TME87(0iE, , 2001~2003.
<2l 24> MSBA| MRS AH|Z 20](2000~20024)
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<E 25> MEA| 7}A AH|ZE %0|(2000~200244)

o 200044 20014 20024

N LNG(1,000m) | LPG(ton) | LNG(1,000m) | LPGi(ton) | LNG(1,000™) | LPG(ton)
14 667,470 5,494 729,616 19,942 723,542 57,496
24 690,682 18,626 719,741 16,288 647,061 30,964
RE=! 567,045 19,610 571,450 20,072 519,414 44 271
42 396,367 15,712 410,923 15,195 376,742 40,632
5¢ 263,033 13,702 224,427 14,782 236,794 42,182
62 157,091 9,305 139,067 9,268 156,184 35,256
74 115,384 9,355 123,279 8,946 140,930 35,024
8 108,896 7,884 117,831 27,201 130,930 37,562
9% 132,363 10,229 113,244 31,308 140,869 35,549
108 198,424 12,692 179,954 30,600 230,347 40,730
114 375,332 29,931 344,537 47,658 490,839 41,587
128 546,555 29,786 589,437 51,222 639,245 44,988

) 4,218,642 182,326 | 4,263,506 | 292,482 | 4,432,043 | 486,241

AR M2A, TMESA%E, |, 2001~2003.
s00,000 "1 (1,000m) LNG
——2000 2001 —&— 2002
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<& 26> M2A| =2 OLX| At

£220013~20031)

(E+2] : Zbbl)

& S ST a7 B-C® LPG

At 521 | 43% | 658 |10.6% | 2,479 |19.0% | 1,140 | 42.1% | 2,818 | 19.8%
5 [11616|949%| 13 | 02% | 9,358 |71.9% | 507 | 18.7% | 6,152 |43.1%
J8Ad | 16 | 01% | 5393 |87.2% | 798 | 6.1% | 120 | 4.4% | 4,936 |34.6%
337|El| 94 | 08% | 68 | 11% | 358 | 27% | 65 | 02% 41 0.3%

20014
£ 00 | 00% | 50 [08% | 29 | 02% | 891 |329% | 0.0 | 0.0%
|t 00 | 0.0% 6 [01% | 01 |00% | 43 | 1.6% 00 | 0.0%
TAIZIA] 00 | 00% | 02 |00% | 13 |00% | 00 | 0.0% | 318 | 22%
gt 12,247 | 100% | 6,188 | 100% | 13,022 | 100% | 2,708 | 100% | 14,265 | 100%
A 597 | 48% | 507 |11.5% | 1,990 |16.8% | 648 | 43.6% | 3,925 |22.1%
& [11,639|942% | 17 | 04% | 8,853 |74.7% | 301 | 20.3% | 7,573 |42.7%
Jr8Ad | 30 | 0.2% | 3,748 |852% | 630 | 53% | 63 | 42% | 5888 |33.2%
337|Ef| 91 | 07% | 45 | 1.0% | 314 | 27% | 29 | 02% 38 | 02%

20024
£l 02 |00% | 79 [18% | 59 | 05% | 441 |29.7% | 02 | 0.0%
XAt 00 | 00% | 24 | 01% | 01 | 00% | 3t 2.1% 00 | 0.0%
STAIZIA] 00 | 00% | 00 |00% | 00 |00% | 00 | 0.0% | 325 | 1.8%
gt 12,357 | 100% | 4,398 | 100% | 11,846 | 100% | 1,487 | 100% | 17,750 | 100%
A 378 | 3.3% | 406 |11.3% | 1,608 |145% | 692 | 43.6% | 3,730 |20.9%
T35 |10,844|956% | 13 | 04% | 8381 [75.8% | 333 | 21.0% | 8,205 |46.0%
Jr8Ad | 21 | 0.2% | 3,010 |83.8% | 623 | 56% | 69 | 43% | 5698 |31.9%
S37IEH| 97 | 08% | 40 [11% | 275 | 25% | 3.1 | 0.2% 35 | 02%

20034
e 02 | 00% | 118 [33% | 175 | 1.6% | 451 |285% | 02 | 0.0%
Atk 00 | 00% | 1.6 [004%| 01 | 00% | 37 | 23% 00 | 0.0%
SAIZIA] 00 | 00% | 1.3 |004%| 07 |0.01%| 00 | 0.0% | 187 | 1.1%
) 11,338| 100% | 3,589 | 100% | 11,063 | 100% | 1,585 | 100% | 17,854 | 100%

T UT AEE - FEYE ARAE 28
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20014 =&

LPG
22.3%
[=] %=1
. 0w
1.8% 42.
® &%
33.8% 0.0%

<O 26> M3

00

= ofLix| AFBE HI2(20014)

20024 &35

LPG
26.7% sus
41.0%
B-C#&
1.1%
2 S
31.2% 0.1%

<38l 27> MEA| =Y oflUA] ALEZ H|E(2002'A)

20034 +2
LPG
29.5% s
39.0%
B-C+#
1.2%
o S
N 0.0%
30.2% :

<08 2-8> MSAl S ofHX| AISE H|S(2003H)
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A2 A H712d WESA

RSA S By

o, o] 7k Az $ 3
4 Ao fe £ AREEA EY0E AT 34 B

22 o2 A% U4 0AE FAE F U 3718 A0 oy

<& 27> MEA| ABY 2Y SET F0| (2] = ALH)
T B 1990 1995 2000 2001 2002 2003
= 7 11936 | 20435 | 24410 | 25504 | 2,691.4 | 2,842.1
5 29 873.7 15411 | 1,731.1 | 1,7525 | 1,792.5 | 1,882.6
2| 3R 818.3 14710 | 16169 | 1,6258 | 1,651.1 | 1,733.1
Al | EAA|(LPG) 55.4 70.1 114.1 126.7 141.4 149.6
A9 112.4 189.0 3550 | 42541 478.0 509.0

A 96.2 169.1 3355 | 4044 4545 | 4842

" 2| 3R . 7.2 174 7.3 74 7.8
~ | 8| LPG - - 131.1 1532 | 1709 | 18038
- 4% 96.2 161.9 187.0 243.9 276.2 295.6
58 2.0 33 79 7.8 8.9 95

e 14.2 16.7 11.6 129 14.6 15.3

2 206.3 313.3 355.1 3729 4210 | 4501

A 127.9 231.4 290.5 306.1 3453 | 369.1

c | & FER - . 5.7 8.9 9.0 95
o | 8| LPG - - 15.9 17.9 20.0 21.1
- 4% - - 268.9 279.3 316.3 | 3385
=8 423 36.3 365 418 47.4 50.7

k] 36.1 45,6 28.1 25.0 28.3 30.3

ANE  MSAl 7| AR IS,
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4,000

T 3,000
-l
4k
&

2,000
®
1o
K

1,000

0

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

<33 29> Y= NSA S20ks

<H 2-8> MEA| ABE ASA S5 584(2003H)
] 48 7t Rfeat=s

] 2,776,536 10,319 2,599,637 166,580
SEX 2,143,502 4,060 2,041,689 97,753
SEA 231,414 1,860 214,920 14,634
sl=xt 399,117 4,079 342,295 52,743
EA 2,503 320 733 1,450
2FA 375,478 4,108 371,370

A2 0 MEA, "MESAHNE, , 20003.
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28

<E 29> NBA| T4 XISA S2 H2H2003)

A 584 SaAt
v 2 | 2pis | 2eis B2| Wig |zes 28| I8 |¥eis
Z2 | 61,421 | 3,061 | 50,790 | 7,570 | 47,963 ! 'gG 39,848 | 6,349 | 6,014 | 880 | 4,533 | 601
ET | 52542 | 672 | 50,111 | 1,759 | 38,453 | 287 | 37,875 | 291 | 4996 | 89 | 4,685 | 222
SM| 72522 | 737 | 68,925 | 2,860 | 57,190 | 488 | 55,029 | 1,493 | 5369 | 75 | 5078 | 216
4E | 86,043 | 235 | 81,153 | 4,655 | 64,389 | 49 | 62,080 | 2,260 | 7,206 | 16 | 6,866 | 324
7l | 92,796 | 223 | 89,048 | 3525 | 70,143 | 49 | 69,010 | 1,984 | 8220 | 25 | 7,989 | 206
SCHE| 87,513 | 282 | 82,272 | 4,959 | 63,846 | 58 | 61,289 | 2,499 | 7,814 | 44 | 7,604 | 166
=2 | 101,555 | 197 | 92,201 | 9,157 | 73,611 | 26 | 68,329 | 5256 | 10,168 | 21 | 9,036 | 1,111
N5 | 99,296 | 222 | 93,334 | 5740 | 75802 | 28 | 72,877 | 2,897 | 9,869 | 25 | 8750 | 1,094
45 | 74364 | 207 | 68987 | 5170 | 54,930 | 41 | 52,155 | 2,734 | 7,747 | 22 | 6,863 | 862
TE | 92372 | 171 | 84945 | 7,256 | 72,355 | 29 | 66,823 | 5503 | 8,088 | 25 | 7,680 | 383
@l | 152918 | 283 | 143514 | 9,121 | 123209 | 62 | 116,948 | 6,199 | 13,074 | 46 | 12,242 | 786
2% (108,685 | 187 | 102,108 | 6,390 | 82,338 | 39 | 78,787 | 3512 | 10,235 | 28 | 9,395 | 812
MCHE | 84,570 | 352 | 79,055 | 5,163 | 66,035 | 155 | 63,186 | 2,694 | 7,240 | 42 | 6,715 | 483
O}E | 102,507 | 288 | 95525 | 6,694 | 78,201 | 69 | 74527 | 3,605 | 8,611 | 30 | 8,118 | 463
X | 134,053 | 255 | 125,761 | 8,037 | 105,052 | 65 | 100,331 | 4,656 | 10,951 | 34 | 10,218 | 699
ZM | 147,894 | 269 | 137,095 | 10,530 | 113,487 | 60 | 106,379 | 7,048 | 12,751 | 32 | 11,766 | 953
T= | 116,282 | 228 | 105985 | 10,069 | 87,011 | 33 | 79,392 | 7,586 | 10,368 | 37 | 9,591 | 740
=28 | 70,362 | 115 | 65,288 | 4,959 | 49,296 | 20 | 46917 | 2,359 | 6,690 | 9 | 6,274 | 407
ASE (131,012 | 326 | 122,051 | 8,635 | 97,379 | 92 | 92,568 | 4,719 | 10,090 | 33 | 9,646 | 411
SE | 93427 | 216 | 90,557 | 2,654 | 74,606 | 43 | 73,208 | 1,355 | 7,227 | 27 | 7,100 | 100
2ok 1113910 | 274 | 107,783 | 5853 | 87,145 | 45 | 84,251 | 2,849 | 10,242 | 53 | 9,506 | 683
Mz | 159,884 | 682 | 150,216 | 8,986 | 127,778 | 352 | 124,553 | 2,873 | 9,983 | 138 | 9,262 | 583
4t 1219,892 | 353 | 210,483 | 9,056 | 184,664 | 111 | 178,086 | 6,467 | 12,984 | 46 | 12,262 | 676
41} 190,993 | 313 | 181,034 | 9,646 | 148,333 | 72 | 143,043 | 5218 | 14,820 | 61 | 13,593 | 1,166
A4S [ 129,723 | 171 | 121,416 | 8,136 | 99,386 | 21 | 94,018 | 5347 | 10,657 | 22 | 10,148 | 487
B 2,776,536 | 10,319 | 2,599,637 | 166,580 | 2,143,052 |4,060| 2,041,689 | 97,753 | 231,414 |1,860| 214,920 | 14,634
NZ : MEAl, "TMESAHIeIE, , 20003.



(KE 2:9> 7|%) MEAl 2 RISA S5 S&H(2003H)
=R SRt 2FA
=
e | W | ¥uE S | AL | deE e | dYE
= 7,322 391 6,375 556 122 | 24 34 64 12991 | 365 | 12,626
ST 8,945 247 7,518 1,180 148 | 49 33 66 13,763 | 168 | 13,595
ST | 9,892 161 8,628 1,103 7 13 10 48 14500 | 253 | 14,247
43 14,342 166 12,163 | 2,013 106 4 44 58 19,557 44 19,513
&7 13,483 139 12,027 | 1,317 50 10 22 18 16,811 118 | 16,688
SCHE | 15,789 168 13,345 | 2,276 64 12 34 18 21598 | 234 | 21,364
s 17,648 142 14,818 | 2,688 128 8 18 102 20,725 99 20,626
45 13,587 156 11,685 | 1,746 38 13 22 3 23545 | 183 | 23,362
45 11,671 141 9,960 1,670 16 3 9 4 19,180 | 183 | 18,997
= 11,889 106 10432 | 1,351 40 1 10 19 11,785 40 11,745
= 16,602 166 14,305 | 2,131 33 9 19 5 11,720 | 132 | 11,588
24 16,011 108 13,898 | 2,005 101 12 28 61 16,581 121 16,460
M2 | 11,254 152 9,145 1,957 4 3 9 29 13,311 116 | 13,195
O 15,595 179 12,839 | 2577 100 | 10 4 49 14288 | 177 | 14111
| 17,940 145 15,189 | 2,606 10 | 11 23 76 13,308 | 159 | 13,149
M 21,556 169 18,895 | 2,492 100 8 55 37 12919 | 136 | 12,783
T2 18,865 140 16,989 | 1,736 38 18 13 7 11,906 70 11,836
a8 14,304 84 12,078 | 2,142 72 2 19 51 8,613 147 8,466
AS® | 23,251 184 19,756 | 3,311 202 | 17 81 194 15395 | 196 | 15,199
= 11,561 133 10,240 | 1,188 33 13 9 1 13,167 | 217 | 12,950
2ot 16,469 168 14,007 | 2,294 54 8 19 27 19,802 | 231 19,571
ME 21,850 177 16,337 | 5,336 273 | 15 64 194 9,062 218 8,844
ze 22,039 174 | 20,070 | 1,795 205 | 22 65 118 12,768 | 244 | 12,524
&t 27,688 166 24,371 3,151 152 | 14 27 11 13,045 | 125 | 12,920
45 19,564 117 17,225 | 2,222 16 | 11 25 80 14,574 | 130 | 14,444
A | 399,117 | 4,079 | 342,295 | 52,743 | 2,503 | 320 | 733 1450 | 375,478 | 4,108 | 371,370
AZ 0 MEA SH L, MEA!, 20003.
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 ER0|S29 HIEEN

20009 AeAl ERolEddd 3t QEEAY wEEA4E A¥RY, CO
139,601 /13, NOx 46,687 /'3, SOX 955%/'d, PM10 2,250% /3, VOC 21,762% /4
o] iZHE AR Ueith ol& AFHRE TRt AuRY, &4k o o
B4 &7 CO 58,143E/1d(42%), NOx 11,611E/'d(25%), SOx 171F/'A(18%),
PM10 101E/d(4%), VOC 10971/ (50%) 2.2 A =]31 9lom, o] 7kt CO%t
VOC| egatzo] 714 Bol wiEsa Sich 281 oA} sh=ake] Fgoe
NOxé} SOx, 18]l PMI10 HjZo] &S AHAstal Ut

2 A4 (DPF) ¢ 53
aigt Arglel 4, 1eja zi%sﬁ 253}
AEH oo s wjAo] Ha gtk

’Q
S
lo,
[‘1
i
=
e
Mo *
Og{;,“
i
(R
2L
>
of\
_O|L
X

<& 210> MEA| 20|53 o5t 2A=H HiS2H2000d) (Tl @ =)

g4 co NOx SOx PM10 \Yele}
S84 58,143 11,611 171 101 10,971
EHA| 31,321 3,884 60 - 4,290
SER 12,389 19,260 366 1,158 1,863
=X 7,089 11,468 269 991 1,324
O|EA} 30,660 464 89 - 3,314

Bt 139,601 46,687 955 2,250 21,762

A= BER, 712N AR KYAILH(CAPSS), |, 2004.
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co NOx

SOx PM10

=

<08 210> M3A| T20|S2gYH 2PSE HliEH|Z(20001)

20001 A2A] E2olF g o3t 7| A=A MEE43 A 2001
de] AolE =20l A9 o3t LAEH METFS AHEH, CO 162938E/
NOx 62,938/, SOx 1,064 /'3, PM10 3,383% /13, VOC 27,829% /0] HjZ 5]
AR Yeith $8atel o3 QEEA CO 94,243%/'A(58%), NOx
18,396/ (29%), SOx 250%/'3(24%), PM10 261%/3(8%), VOC 17,127%/'3(61%)
o2 Ueton, COst VOCY L @dtEo] 7h ol MiEH 1 vk wide] A5k

d
4,

=
i
oft
rlo

31



AR A6 &
o

ghks} shEAke] 739 NOxst SOy, 1213l PMI0 &

BE MEE A5 9o

32

<E 211> MEA| Z20|S2GH| 2

of 2P=T HiE2H2001H)

dEZo] 7}

EERR=5))

=k CO NOx SOx PM10 \Yelo}
S84t 94,243 18,396 250 261 17,127
EiA| 27,502 3,784 76 3,606
SEA 15,984 20,805 350 1,387 2,403
3=A 13,214 19,473 380 1,735 2,745
O|ER} 11,995 159 8 1,948

gt 162,938 62,618 1,064 3,383 27,829

A2 BETE, "7 |2H MR X|FAA-(CAPSS), |, 2004.

co

NOx

PM10

€



VoC

<J8 2-11> M3A| E20|32eE 2=E HiEH(S(2001H)

T3 20023 MEA TE0JFQEN 93 QEEA wEHY Aol % 2000
d, 200199 HiEE S FAS A e AR YERTh F CO 161,506F/, NOx
65,403%/1d, SOx 894% /13, PM10 3485%/1d, VOC 27,694=/ Ao viZ&E 1 itk 2}
T OSSR AuEY, S84 9% e H9ER W& CO 91,063E/9(57%),
NOx 18,237%/'3(28%), SOx 173%/d(19%), PM10 256%/13(7%), VOC 16,354%/d
(59%) o2 bt on, COst VOCo L @EHe] 7Hd %ol WiZE L qlrt Wil &
ko) s8] A9-olE NOx& SOx, 12]al PM10 L @3HEo] thris 2123}
Atk

=

<& 212> M2A| Z20/S2€30 25t 2= Hi=2H20024) (9 E/H)

—

=4 co NOx SOx PM10 vOoC
S84t 91,063 18,237 173 256 16,354
EiA| 28,661 4,333 87 3,629
SeAt 14,564 19,729 265 1,244 2,510
Sl=At 15,245 22,945 364 1,985 3,257
O|ZA} 11,973 159 4 1,945
gl 161,506 65,403 894 3,485 27,694

NZ SR, H7I2N SR KYAIL(CAPSS), , 2004,
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co NOx

S0x PM10

voC

ol
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1

<08 212> ME3A| Z20|SY/UYE 2H=H S|

=
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tlo
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ol
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A AEE - 98 ¥
Aol A= COsk VOC7 i wiE 52 glom, SOkt PM2 s 3kst sHaatsl 2
< A AsAtelA 71 ol wiEHa itk E3

sl Aoz wEHY, AfAtsatel 3 wEe] U B A0 <l
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T2 co NOx SOx PM10 VOC

a7 1,225.1 1,430.0 548| 2613 197.6

58% | S&A 89,154.3| 16,2448| 177.9 -| 16,6719
s=A 31,365.9| 4,505.4 94.2 -| 38636

4% 9,644.9| 19,464.1 3196| 1,3868| 1,851.9

20014 | A | SER 561.4 86.1 16 - 89.2
sI=A 5777.8| 11,2549 289 - 461.4

4% 10,575.2| 18,947.7| 368.8| 1,7353| 2501.7

SIER | 3R 675.5 109.3 1.8 - 106.2

LPG 1,963.1 416.0 9.0 - 137.2

47 1,2060| 1,425.0 48| 2558 187.9

S8A | SER 85963.1| 16,079.6| 109.0 -l 159127
SI=A 325552| 50655| 106.7 -| 38826

47 8,8495| 18,187.9| 2384 1,2439| 1,730.7

2002 | AL | EEA 467.0 73.0 0.8 - 735
LPG 5247.7| 14682 25.9 - 705.7

4% 12,3042 22357.0| 351.8| 19849| 29931

SIER | 3R 722.8 118.7 1.2 - 112.4

LPG 2217 469.2 10.8 - 151.1

ANZ BT, 7|2 YESE KIYALH(CAPSS) |, 2004,

a8 Asa A8 WrlededY MESAds Ao s dvuy, i
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20014 20024
72— _
sus | PG e | sz | LPG 3%

CcoO 90,391 39,107 21,445 87,153 40,020 22,360
NOx 16,440 6,176 39,842 16,271 7,003 41,970
SOx 181 132 743 111 143 635
PM10 - - 3,383 - - 3,485
VOC 16,867 4,462 4,551 16,099 4,739 4912

AZ : SET, 'O|28 FHRE XYAILH(CAPSS), |, 2004,

A3 MEA AHsA H71eE BEF

TEY, 58] A2 7|9 E 74, dY, 3, B3 F A5 FAEA
Bl B AR (PM10) L A== 1.8~354], ©]AHHEANO,)E 1.2~1.74)
obgk 29 Zo® HrHI vk $A AFd uhe} 2o] o3t tf7| 3
2§k AFS) A gjeu]- 803 A 2
rhdo] AlEgh Aol

A\t

3] olATFAS0,), PAFSHERA(CO), H(Pb) T 1A gﬁ%é(mmary
Pollutants)> A& 1097t A8 A4, 98 WA & &8 t7184871F

slou, Wi o] AstA A(NOy), WIAHHA(PMI0), LE(0s) 5 22+ &
FEE FAY AR ggol, S B o] QFE I Sl

o2 R

1) h71ege s ALE A Bl &(S A A Gt (2002).
(EH @ A=H)
72 A NOx PM10 SOx VOC
FEH 10,637,725 1500524 | 4432666 | 4,068,025 636,510
ME 2,624,627 476,208 1,331,062 602,653 214,704
ksl 2,149,211 291,862 774,974 948,327 131,019
47| 5,866,887 732,425 2,326,629 2,517,045 290,788
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ol A2 A vlE LHEAY Skl T Ao w EAHL IS e
g nke} 2ok AEAE A4 U] 9EA wEe 7heE NOxe 52%, PM109] 66%
S wlEska Qlok Bk ol WA A 27%0] B2t AR AFsAlA HAw A
100%, NOx 72%% & dthe oA t71ed M-S fsiMe AlF3] Asat &
7h2=ol] Uk FfAdte] wiEE ojop $& AJARSEAL Q)T

1 OVHH 279k o] Bt AFsAk7E 20049l e 6925 2 260 9] H 7%
S7IE &) 7129 wEd&r1Ed A3t avhe AAHa Aok B A SF A
o] 735 éi%}g &858 7]15S 19961 11.0g/kwHell A1 2003 5.0g/kwHO.Z
2uf) Asatglont AEak tis 318 S7kste] 1 &3 9A] A7) ik e
1 HZole Af dARV)AEE F7R)¢) whel PMA8E) 2 NOx(3.705%)7} 7}
Aog 7K Aer FHH Qi

o] Yok =FApFA St wWE 7] @ol 7heHa vk AA AEA T
24 109 oo w=Fa; Hlgo] 199+ 1.0% olstel g on, 20029+
91%% F7Fstd W71 s AA7le QQlow Agsta qUrkd

o\sh o] 4B HAGEA )

2) 199513 1353 el A 20024 929 th= <F 6,98 Z7Hglar, 20009 94 Xé%oﬂbﬂx] THAAA =2
Fog FAA RV F AF RV HEo] 358 A0 Yeg(REATFIAATAY, Zhisd
2 o B9 2 UErlEHA L A%, 2008. 8).

LPG/ZS RV EiojH|E 200014 IEZESS] 200244
LPG RV EofH|& 59.8% — 19.6%
4% RV g 39.7% - 78.3

3) Aol 10d o] AE =3 atgko] 19949 35Tl A 2002 590HHE & 1694 F715F Ao=
TAHIL UFEFAE, £ Wr184# 71EAE, 2005. 5.).
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F2 fABE1/M) o] geHoE %wc&ok Sk Ao 2E WEEEO)
ABIES 447 % 72S 584 - AAA02 BUSE o] Bt
75 o] A5 LABA WA MEEA B 2550 T B of
= e EE e AEA U7led AguiagoRs told A
87] ojelg Alo] Baksit, olo] WA Thakd Mol HAaA AFF] AAHL
F20- pl ) AEAe U709 WES A7 TIE H2 wrbE 5 ok
olei% Mol F5 AN AFA U712 ANE FFHOE HA3] AT 4
Argosd $AASA e AZAG AY 37, 19T AT AFA 23
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F271e R Byl tyl9 9B WEFe £37b} teitn 917] dEolth

o)t ol 454 Wtk 37kl £04587k F75HE wEe] RS o
3,7 A5 B Ak D $YNL F/E Astel LPBL MEFS 6S o 371
HE g o] A Btk AFAE ABB5EY Sz A 4e A 29
otk 53 &5 Z7Kha B 2 YR S whet 584 % g A
Fo) migel F43] 7153 9 Aol FAolv, oleld FAE A48 A7)
wEolch olshs G4 AU AFA WAL Beltd L £ DA% A9
A AFA WEZ: SIS st - Felst g gk

HEAN REX &1 B2l Chy

z
o AP A AR Su) . 6007 0)(2005K)
A

=
o AEx} TIA AT =7 : 1,0477122(2005)
m ARNQ
o A} METIE BE X&H A
- Al BeER g X s A fGste] & 87]E 294
2 oA
T mwm

- 3870k 1808 AR - (A 13704} 55, AFA| T 2576 125)
- FEAAAE 2 ATl
2E] 3714 A7 - H

- FEHAME 470 &, AN TAE 26704 A - 9
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MEA XSA HiE7tA 22| i

o A IR

44

- AR oYY AAFAE AA Z2FAE S} FALsE 20S A HE
&7k 2HaES F8s8]) Add - AHEA
- WA
HIAMY 8- 84} 21+ 719(2004%) — 43(2006'3)
HIAFY &S - AFE 513(2004'F) — 3'(20061)
A8 S84 21+ 21(2004%) — 2'd(2006'A)
AFH-8-71ERAE A AHg 314(2004') — 2'9(2006)
- AE2 B3 A A A&H 31
- gulg, 3R], Fa 59 FaroA AsAE FAF Ee BAEE A
X LENE 7Fedhs BAE AEHeg A
A FFAE
o AXPEA S
T & A | 20034 | 20044 | 20054 | 200614 | 20074
2AMIET A ES(ACH) 6,050 | 1,650 | 1,200 | 1,200 | 1,000 | 1,000
SEREE7 A HUHAKELDY) | 3,167 196 536 600 915 1,057
A=A Ta Che FABE| = = = =
ISA S3|d B s oz | o5 kS kS
ALl H|(EHEHR) 2,121 | 402 436 | 557 557 557
o 2005 A¥
= 7 1/4 2/4 3/4 44
28R} HRETIA THEE(ELH) 1,200 228 300 372 300
XIS T A HUZAHECH) 600 130 140 160 170
RSA B3N T
AP H|(HHDRY) 557 151 151 130 125




3 wg oA}

&

2l 25 4

£ A5 24 S oAl FHE T wEeld,

FuTE AER &

AEAF B

=
=

"

_Zﬂ

oj
XA

~

H

A

K

i
<J

g

EA7E AWl B =

o
‘\:"6"9‘

7% el 2t

A%Hol, TR ate] wet LFFeE 2T 5 {17 ol

T

& At

lo] A aglelt). o]

4=

3

o] H7] €

o WEF

IA-EAe] B - &8 o] 2AH oot &7

3

t 7124

2

&

= A=Y, A

< 2HHoE AR F e AT

i #1582

3

871 9

A3

4T A Aok 2o AEA d7129S N

KT
I+
K
I
EL
RO

Kl

D AzAAEAY 55

e

=
PR

)

&

A WiEshe AsAE dudoz oy

]
A

ojn

AFAAEAE 2452

587125 4

.
.

el 21e ddiF oy, o

i

KO

X

A

o)

—

NV

45



Atk eyl At wiE7trt A2 FAEAY 198099 kg 5831
WE7ls 5471%3) 19879 7°JHEi AL e wETke 871ES sk
2 AaHsHekA(CO) 2%, E3HEA(HC) 93%, BAAsHE(NOx) 79%7F A o] 7]
Fo] AHsAtel Hliste edwdo] g714 0% Atd AgshASAAT ol T AE
A5 AR fleide AFeat WS AAstelal AaEv g etal s JsgA|
£ PAsgen iRl ¢S AAY FA FEFE AHSIATE

FAE St oHd AFsAbe v, dE EoE SN A7 sHAE
A w23 87E 2N Xiléﬂx}ii}ﬂl HAE F Ak 2y was
HI3E 3TN AFeat g7tk §1871Ee tS ke, LEEd
A A2 Ak B EEA AF7HA *Mlﬂ A 5

A3 AFAZ Q454 g1 Yok

HZoe AFs AsAE 37 AR TR e
FEUE = g7187 A #s S Bty FHa e AT
A FEFES g2 2

AE AZHAEAE LAEAY wEo] gAY A9 MEHA G AsAEA
A7, ARAANAEA, BFEAEAL, FaAsA T2 A A2E AFH
x}iz}c AA7ke B A [GILA(LPG)E ARE AMESte ASARA A7|HAE

E3le AsA Bv I Ev BRASAE WolAR she sfo|HeE A7|AE
X}i/ﬂ XVHLXﬂ% sl AFsAE Ttk 18al A3 ATeiAbsAre] e
2L, B A}%é}% AAEA - A58, ~2¥s)

g olatel A-EAEMA A7]HA
& - 3 EAEA 7 AR E

FRW)©] 1,760kgs ZHste AsaE gn|ett). v AR (PMI0)THS #87]F9
80% W° A7 T 001 g/km °]3tE BHEete AHSAHAPMY)E B4 g
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23 AR B AARIIALPC)E ARE ARk AR T AaitekE
& FRRHo] Ak 7IeRn AAl MEete AeAEA 20051 14 19 o F #

881 7laE AR AT 581, 381, 542 583 U H®2
2 50% ol A7 AFAANOKIE ), 20064 19 A

2% AR AHSHE $84 9 8252 A% @a} wg 15% o4 A ABAHA
NOx7Z THE), 2006 1€ 19 0|30 AL3le 7122 ARR AM8atE 49
&892 29 54 9% 04 54 52 2 208 58 - HEAEL N
25% ol AT ABAANOCIE BH)E A% Xi%‘SHX}Ei}i ERATEGE

71847 d ol AR EEHA Y [A7G 20041231 FAFH 1675] ).

i
i)
br
(e
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1
e

(

Q

rd o ofy

X

) Asasat wEsd71E

A3 A2 &S 87 <3 3-1>0] Q3 nlo} oy, A2F AT EA}
g} A3F AFAAE AR 20059 12€ o)A 20063 1€ 1Y o|F 2 FE3I 7|&
S A7t Aok A2Ee |43 VIERT o AgE aprvies 445, A3Ee
289 f3ds aeldte] AfRAsatet 7kaApE At Slo] thA A% Uje A A
E2 A = PMI NOx 7kt 3 LA8ES A48 HAlsts Wetks A
al

Z AfAsA ol ti7|ee] FA7E Ha e EFLS PMZ NOxo|H,
o|5 ¥ EZL A (Trade-off o] YOEE 0|5 F EAS FAd A7) 7E
o] mj&oltt. olo] B AsAtlAM 71 A7 He PME 1889 ARt E

% o] 80%7F A=W AgfAsAR s APM AH A
[e]
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<E 31> MRS HiEsR7|E bln

AE H2Z XISHAISA} H3Z XSRS A}
° 05.1~'05.12 06.1.10|% 05.1~05.12 06.1.10|%
& . ULEV SULEV
o 8 (06 XMZtAt 7|F)| (01=7|F H8)
ol & ULEV SULEV
Zl (06 XMZHAL 7|F)| (01=7|F H8)
HE EUROIV EUROV
= (06 MZA 71F) | (REVIE 7I1F)
A EUROIV EUROIV Cie|
5 (06 MRt 7|25)| o, NOX50%,
L ST ) pM 50% Azt
c| & EUROIIl CHH| | EUROIV CHH|
ks PM 80% Xzt |PM 0.01% {2t
CH EUROIII CHH| | EUROIV CHd|
& PM 80% A{Z |PM 0.01% Xzt
& ULEV SULEV TLEV CHH| ULEV CHH]|
& | (06 XA 7|F) O=71E H8) NOx 50% Xzt | NOx 25% izt
7t & ULEV SULEV TLEV CHe| ULEV che|
Al | (06 HEA 7|F) (@[27|= ®8) | NOx 50% &Z¢ | NOx 25% Xizt
cf EUROIV EUROV EUROIV ChH| | EUROIV CHH|
=z

(06 MZAL 71F)

(FEVIE H3)

NOx 15% *{Zt

NOx 25% *{Zt

0 PR . TIA -

03T - JEA

2 |ULEV(OBRIZIAP |F)  [SULEV(D|27|Z88) )
| & |0ZAS - EUROV |0 ZR-EUROIVLHE|
&t | (0BMAA 7IF)  [NOx 30% PMO.OT
0| _ 03 HS . JIA-
o BT - IpA - I Ey k=3
=1 = JuEvosHRAp |z (SUEUCRZENE), _
=l g o 2w ~EUROV | Nox 20%, PMOOT
L= (‘0BM|ZER} 7[2) = xz ’ ’
o 7lr -4 - o JIA AR -
8§ |EUROIV(06M|ZHA17 | &) EUROV(7E7 I EX8) ]
XE : 2HE, 'azd X siES2Ee(H FELet |, 2004. 8.
3) AzfAsA 7 AR AR A4
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23 A7k Asae AUz, sk Bl 58 1185 A2
I, LPG A5 3e 5831 285 TRV, SUV) 2 283EA527} 4
531, A2 A AR BAVIES e HE $4F JEAFAGE

AEA O 1E2A HET + Yok

oo o off
= o
‘% o
— 0
At

Qlt‘
To
o
o

B0 AR AAEARPINE P4 APM AFAAEAE A5

1,760kg ©l’de] AfAsatel] A&atn, 7taAsate] AAANES 50% Ee 25%
A7 ANOxA Tt Ate LPG B A7k Absate] 488 4 Utk R,
2004).
<H 3-2> NSolRSA 7|z PMEE RS
TEAE | any] AV | 28 | AT | 012 [24K BLA|28E[ZEE|
MgIIE | OO sUV |EA| B2 | A |sE3 [11E s 2es| T
SPAPN=ING O O
slo|EE|=E
mMojxsa | 9 | ©
HAZIA RSAL oc|lo | o 0
LPG A=k} 0 0 0 ¢) 0
SLeNER | 0 | O
AR A=A O O O O O O O O O O
= AT, S=d N HEETUan Sage, | 2004 8,
9 ABANEA TA ARl
AseAbsAdS GA AP F J=F 7] s AsAf o fe Rl 2AE

Fasin, AT E thed 22 Alge] FAHEE HEHI QU
AgaAsA] FRe AFE AZHAEA, A2E AN AEA, A3E ATHA

FAYE Uehd F les £ B Ao s FAeH, a7z g7 R

WA Al2x8Hd YA FA7INAA7Fs) S UERAT o]t 37

3 AAsA 1EHEE V1SR AR A70x A3 gl gk AR

Al A2003-2175 W3 109] QISHSE Fxste] FAISH.

F

A

o

R
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2. NSHALSAL oo 25
A AEA Aol 7

$Te T A9 WesFaud AR 584, L2t AT
AF A2 ANAFA HFS BRE slal, A7)AFsate] Hgo] 9&slA] got
r A7) ASAE YAl lolHele 47 A

2L AR R Asal, Agd SEh e Agd drAeats A Rad g ol=

ANE Azl A

o] 7led oz FHAAE SREA %—?0} tHxinﬂ H&OF—"— u}

Atk & AAREAE 1.022 & v 24 FeA-5AHSULEV)S! CNG SULEVE

04, 3to]BE]= 3| SULEVE 03, 3 SULEVE 022 3Hitste] Hg3hdA] 7]

At YRIME 2AFHAE 1002 Fu) H(E)AFHNAE 1/2, F(EAZHA
2 1/302 FEate Agd| AsAe HFS Fska YrHEAF, 2004).
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<E 33> NIRSA SFY s
MSHRISA 2 AR BHAMHIE
H1E MSoliRSKt M7 & 1.0
HPE NTHRER HoAZIA, LPG 0.5
s Tetie stoleal 04
FlER H 7A 0.3
H3Z X ZoHRISA} -
ce a9 02
A2 #EE, ' Ko uiEs2eH £ , 2004. 8.
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(1) MSHASAH £ 2| T3} Chafge

ST g7 EEH ABE FAd sk AFeiAbsa RaS 213 A%
ko] AR 1AL BASkAL A Gk T AR AR ATAE AR e 5
ddtd deF Gl Fote FF o 7B AGAN Arshks A AFsAt H
ZH7F 7@ A Gl A AzF Bgste]of & AFeabEate] #a 71F(ATHA T A
FARF7F)E d WATIB 7R 3 st Fslal o] & AAEtE
A Qe wEb Al E ] SEHA st e “HE Rl Foke £
Aot =W AFeAsAE Eadtolopste A-satdniate] Mert 2R A dk

o} wHsto] vl AT ol A7AEA By tAdE A7AEAE Badt
ofof k= Fujate P& 3t v AFHu|AKSmall Volume Manufacture)=
Ag|Zolro] 4500t olet A=A 77 F ofF7F o = Ak
AH(Indepedent Small Voulme Manufacturer)= 10,000t] ©]3}e] Fujzt2A] HA]
g YRl A A= al ot F7F Bl A(Intermediate Manufacturer)= 4,501 4]
60,000th & ol 3= A2 A] P-ZEV(Partical Zero Emission Vehicle) & 7271S
shefok st o g A 2K (Large Manufacturer)= 60,000t o]/ #viAE 74S 4
SIEE st 9ok

AT AEAE Hagatolor ste Asat AMde] TR Sl AAsAARAte] A
b A2 393 Ak g 9 A Tyolo] H7)AsAl Al A8 AlelRke] 2}
A Ao T ket AR AujF Ee] AAE:

[

JFU

m[o
10

o] A% AziEjolel Boltls: 100000 $EAS Atk A5 BoljE &
WP o 30000) Fol (LIRS A AFA B oF 2009, U3

ASAE AT FRE U5 LS 1T 0 83 1008 AN o

ol

Laad
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a8 SISNSH(ELA B8
TE|SBA am =3 e | 2 54 chs
(152l o[3) | (16~352]) | (362! Of&) | (3=0[2H | (3~10=0(2H | (10=20]4)

EME | 02 0.5 1.0 2.0 0.5 1.0 20

SEASA RS2 ASAREY A2 MezA2e EH19 fHE HE

-

ol 0|
ot
b

a

si2: H0jEAR 120/skel Zo2A SZo| 3E0[slel X

[=: AChEAlRE 1S5 5E0[3l0[71Lt BE0| 32T} 102 Dlgel X
[2: ZchEriRo] 52 0[AF oLt £320| 102 olael %
=
=

—_
~

ofy b B

02t gk gk

ot
N

I«
2

' XY HESSRRRM FRY, , 2004. 8.

A

(2) MSoHAISAH EOf 2| T3} Chet AYE 2

S
r

AFHAEAE HiFstolol S ABR AP T BFE S22 97187 7)
A 5 AW Az 5 O $83, 235UR, L 2FHBATAE B}
she A A2 397 BFo] 30000 old9l A, @ F- B SRR 2L HEAF

HEAAZHE Bohshe AE A2 347 ABT BuhFol 000 o139 A 773

)

A3 7] o

SR W1BE AN S AUR JskE AFHNAFH Y 9RAE 1FY
Ho] Ao ARIB B FFABOE 5, AEAE 100 ol BAE AR AN
3 AZHATAZ BA34e] 20% o14E FH0R FRES FYso] Aek
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FEAS] BRI R FF7BNA b F5E AZAATRE AF B} ol
£ Solngs AAER, AAAER, 2SR 2 ALH 58

Az Fohael, 2ASPAE Soluds AAER, AR L ARATAZ 7
W7} PSES S ole) E ARSEAFAE T A5 B ARATAL 7
W 5 Qom, 3 Y FBHESA TPHE FAATA 2 DD ABAE
Fol7} Tt

o) A% AFHATAE THE 1] AFHATH BANEL A 83he] A3 AF
A Fol5E Sasclol Bk A 5U, AFAAEAE UG A9 FlEL
& 0%)BE AZHATR BN AEHA AT AFHATAN AT
£ 7olg Hol A Fulvie 20%E Flstelok su, A% AT AEA)
solugls AAEAE T dols WA Fojuiael 50%, A2E ABANAEA
A AL FrhE Wl QA Tohh) 40%, 123 ABE ATAAER
ARASAE D dolE A4 P A5 100%8 AZHATAZ Fohstelo}
sk

B9 49719 2 33NN P 5 e ATAAER BRo2E Sun 2
Al Yr1ed AHEAE GR37] olelFBE 719 D D ABH LAAE]
AFHAEAE THE 5 Y= ATHAFA PAARE 57 FAHES FE
sk o] v,

olshe BBRAN 5 3
B3t S 93 vhAE A= FARE 90 Y ol T 0|9 B}
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<E 35> NBARNSA 23 Wt U 2%} (2 o, oi2)

=2 7| |2005| 2006 |2007 |2008 |2009 (2010|2011 {2012|2013|2014
s o= [13,100| - 100 | 500 | 500 |2,000 | 2,000 | 2,000 | 2,000 | 2,000 | 2,000
B (- < 2o | 6,288 | - 48 | 240 | 240 | 960 | 960 | 960 | 960 | 960 | 960
= M X
< oz CH4= |43,300| 300 | 3,000 |5,000 5,000 |5,000 | 5,000 | 5,000 | 5,000 |5,000 | 5,000
=X
o | 433 | 3 30 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50
g+0| ) I:H—’r‘— 14,200 | 200 | 10,000 |10,000 10,000 | 10,000 | 20,000 | 20,000 | 20,000 | 20,000 | 20,000
2= | B8R
=e|=X} 2ol |14,056| 56 | 1,000 |1,000 1,000 | 3,000
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Y=L t7|29o] ARl SHHIE
PM 28,583
SO 9,834
NOx 8,755

Z . 0|2 22 20014 & (0l 1,290.832/% ME
A2 : A. Markanday, Ecnomics of Greenhouse Gas Limitation : The Indirect
Costs and Benefits of Greenhouse Gas Limitations, UNEP, 1998

B 71299 A Wge 1 ek £55F, B0 e A4, 1§
S we} geld 4 Stk A54%0] £242 840 U 940 £84%, 1)
B Egel REY4E Wrede AY MEe 2 49 4 ok 2
UNEP A2 3 Ot HC 28850 oA 2 24 3|2 zegol= 2730
oo the o729 A131A FAMES AAEA Baka e wel Uk

o]83 IAE FE3E}7) Y8 CO, HCYl| s+ KAISTY &
710 g 3 QAEAE Y9 E A4S &gt 712 AL A AN &S A

319 <3 44>} 2t

<E 44> QUSHH Of|2%e| AISIE BHIS

comm | DPI22S AEA | Sl A =
SPABIS(Ee) | (S0, 7IE Athri%)

ox| 28,583 2.91 UNEP

SO 9,834 1.00 UNEP

NOx 8,755 0.89 UNEP

HC 8,456 0.86 KAIST

Co 7,276 0.74 KAIST

AZ : A Markanday, Ecnomics of Greenhouse Gas Limitation : The Indirect
Costs and Benefits of Greenhouse Gas Limitations, UNEP, 1998
KAIST, "MAIZ AISX|ALOA XLttt AR S=A MAol| 2
St o491, , 1998. 4.
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ABTE AHFE | 4R LPG CNG DPF
PM 3,369 0 -
S0, 1,684 0 B
RV AtSA} NOx 29,419 925 }
HC 2,989 1,882 -
CcO 18,268 13,098 -
PM 3,369 0 -
) 15014 SO, 1,637 0 -
AL ol NOx| 29,419 927 -
HC 2,989 1,893 -
CO | 18268 10,323 -
PM | 20,185 0 0 4,037
SO, | 13,841 0 0 588
HA | &8 | 16~35015& NOx | 282,237 74,781 70,467 | 282,237
HC | 46,021 5,369 4,443 23,010
CO | 152,306 5,579 36,263 30,461
PM | 55709 0 0 11,142
360l SO, | 15,571 0 0 700
CH& olj\? NOx | 1137,887 | 396,052 373,202 | 1,137,887
< HC | 61938 33,263 27,528 30,969
CO | 297,923 15,149 98,466 59,585
PM 3,89 0
SO, 1,447 0
A8 | 1.0~156E NOx| 34,689 1,093
HC 3,473 2,181
CO| 23334 13,238
PM | 13184 0 0 2,637
SO, 6,132 0 0 261
== =3 | 2.0~5.08 NOx| 216,613 57,393 54,082 | 216,613
HC | 37175 4,337 3,589 18,588
CO | 105,777 3875 25,185 21,155
PM | 66237 0 0 13,247
SO, | 10,545 0 0 474
CHE | 8= O|A NOXx [ 1,036,129 | 360,634 339,828 1013269
HC | 60,691 32,594 26,974 30,346
CO | 187,581 9,538 61,097 37,516
Az @ AE, M3l ARe FEES Uot 6SLLPG/CNG Rl2E SAleZ
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AANEE <E 46>3} 2tk
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<i 4-6> AZY Y o7t 7 (29| ASH H|E (Tl XY
Kz Oi7 |29l AtEA HIE CHe AKEA HISAL
49 | LPG | CNG | DPF | LPG-ZS |CNG-ZS |DPF-ZS
RV 529 | 119 - - -409
28| 1501% | 528 | 99 - - -429
A | S8 | 16~35 | 4681 | 741 | 918 | 3,008 | -3,941 -3,763 | -1,673

CHE | 360215 | 1499 | 3859 | 4,217 |10,983| -10,540 | -10,182 | -3,416
2¥ [1.0~1.5E | 628 124 - - -504
E™ | Z8 | 20~5.0 | 3418 | 567 | 687 | 2285 | -250 2,730 -1,132
CHE | 8E0[4H | 12946 | 3,502 | 3654 | 9,984 | -9,444 9,292 -2,962

A2 A3, NS Aol dEEe get 7LLPG/CNG Alde SHeZE
2002. 8.

71 egoz Qg A YsiEes A7 AFEA S (Mortality), 18 AF<=(Morbidity)
2 sy, 1 A FAL ot 2ol Akt 1ea(2002) WEE AR Y

st 7192 dqE 2 AT B APEA ok AEA 71 a2 dE el
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<E 47> MEXY XSA L7 |2USEE E ol 3 AR (B D)
T = T EQIT ARj?
£ 3 mjsiel+ 10,373,234 37,574 (0.36%)

1) 19994 AYES 12510 HZH J[HAIYRRRS| ALE.

<E 48> MBA| 7 |2¥SEH

CHel HHEZE QlHIPsH="

(EH2] : Z/1,000=/H)

2g e HMEG A 3 A
Point (50~95% tile)
=2 AR 106 (102~164)
PSP INES 1,034 (998~1,603)
PM10 —
SE57|2E /R 151 (146~235)
I EE QAR 369 (356~572)
o =y AR 44 (43-61)
’ 557|128 RS 34 (33~48)
NO. 357|128 YR 175 (17.3~23.9)
co =8 AFURE 37 (3.6~5.6)
T 1) HGHE = MEE A ¥ REATE BEE
2) 2E(0y)2] Z7 HiEZ MEHUHO| Qi3
A2 @ S tAZAIATIH LR (2001)



<E 49> MSA| FO7IA ALHHA 7| off - Xl M2 2l ZAst
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20024 200614 20074
=2 == - . "
P = P = P =
AR 18 105 124
TR AR 176 1,018 1,207
PM10 —
s=27|2s 26 150 178
2Rl 63 364 431
o AR 12 52 61
’ 557|28 40 170 202
AR 0.4 2.0 24
S0, —
s=27|2E 0.3 1.7 2.0
NO; s57|2E 37 109 129
co = NEL 7 19.2 228
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D AAEAY HBAEES BT FARL AHGIHE RVAEH
- M7|IXMSAHSERY) HIE71A AR kg/tH)
= AS RVA IS5 (g/km)x Y LT84 712] (kmy/L) <3652/ A x 104 <107
¥ HIEA = HEUEO MY HIEATE AR

@ solH = A7|AHEA A £ 712HEt AsA 1H 2R AE & Qe
SHEA AH
slo|=2|= (524 hE7IA AzEkkg/tH)
= é-@%w b HHE A (glkm) <X BaHsl0| 2= RISA} BhS7IA
M8 x L Y712 (km/L)x3652/1H <1014 x10°
@ A7k AFsAkY 7 8 717Het AFsak 1 2R e A 4 Qe 2 dEd
A
HOITIA AlLHA HiZ7LA ArZi2kKkg/TH)
= ZR A2 HREH(ghm) M BHHATIA ALK A HiES7|A
Xex ATz (km/Y)x 3652/ <104 x10°
HOI7IA HAXEE HiZT7IA ArZi2HKkg/TH)
= ARPARIZ HISHS(gkm) M B HOATIA HAKiR HiE7IA
Maexdds D71E'_|(km/°')XS65°'/L=IX10'-=|X1O3
@ LPG AFsate] A £3712F ¢ AHsa 12 RE A1 & Qe o

A 4

A ALZLIEE
-— 1o

- LPG XISA} HHZ} (kg/cH)
= LPG AISA} HHEH 5 (g/km) M35 LPG AFSXA} HHETIA

KMZEx AU 72| (km/Y)*x365/LAx10Ax10°
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<E 410> MBANSAC HiE2 HUS

_ 20054 7|= 20064 7|%
XS RSA —
CO| HC |NOx | PM AE CO| HC [NOx| PM
IS M7 RIS 10[1.0/ 1.0 [ 1.0 H7| 10 10 [10] 10
AXI=AF(050[068 088 0 | HAI=A  [0.41] 074 060 O
481 2,521 (050/0.65/0.88 28238 | oo 0| o
JIANEA | 223522 |0.500.66 0.90 g8 - &= |7 |
. g 2 =0
£843123 | 0| 0 |165(100 L= " | 0| 0 | 165|100
X‘”2Z‘<§' - [SX=] -
AXSA 0.50{0.68/0.88| 0 AXEX 041 0.74 |060| 0
. S81- 2,821 (0.50/0.65/0.88 A8 gl =8
sfo|gals = ——— 22 . o= (052082 (072] 0
xn_'{7|x|'%7_(|' 3‘(53,2}§2 0.50/0.66| 0.90 ==} =
. e
5845123 | 0(017030) 0 | 507 T 7| 0| 0 |043] 0
AXEA 050068 0.88 Axi=x 041 0.74 [060| 0
e | 81 2321 |050/0.650.88 A3 U =3
LR 22 . o= (052 082(072] 0
x=x | 5833122 050066090 $8 - 32
. oie 2 Z0hy
$848123 | 0(044090| 0| T o™ ", 27| 0| 0 |043] 0
IR AD 4XSAL,
ZRSAL LS 022017/050(050 S0 | 0| 0 |0.48|060
o RW<
3121 033029 062(064 "0 | 0 0 |048|060
a7 o 1,305<RW <1,
il £82 00| o jor 0| o [048|075
hn sl RW<
£83322 |0 0|0 080 T 0| 0 |0 |08
. oie 9 z0hy
s843123 | 0| 0| 0 080" ;H% 0| o | o |os0
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sl
S21 0| 0050 0 05| 0
7 e TR
A 582 0.50 22 > 3= 0.25
5833122 |0 050 0| 0 [025] 0
o o ¥ =0h
£843/23 | »|IE LS S
F . JIAKSA V12l 584, 3232 ARASKE JIAKSKIZ  HE Al HiEE
NZLES0|22 (BRA HIEA T - JIAA HiEA )0l 2loto] MEE.

AZE

B,

e Ko oy

Zxatala|x|

=ESou

Z=Zldfot, , 2004. 8.



<E 411> NEHAISA 100 Life-Cycle SOt HIESTIA AIZIRF  (THR: ke)

20054 7|= 20064 7|&
SEEE

CO| HC |NOx|PM | CO | HC | NOx | PM

g;lj HIIRtSA  SEA | 87 5 93 | 16 | 46 3 31 7
%'_2 gg:igi ;:'%1;} 308 | 46 4 130 | 18 4
LR &8% | 64| 3 18 33 2 3
Y58 | 64 3 18 33 2 2

S8R 10 1

AJLHEH A 104 13

iR 7|EfHA 39 5

ENEEor= 11 7

X3 FE3= 38 5

s e 99 12
SERI(EA) 172 10

LPG

ASA | AESE 44 3
AEE 43 3

CNG A|LHE2  11,277| 186,836 | 4,106 | 129 | 1,379 |191,957| 2,431 | 60

REA | maxt | 708 | 2042 (2719 105 | 669 | -321 | 1,744 | 21

=

A=

sHs

F 1 M3E CNG ASA:= 87
A HH§71|-|- CNGAISA HiEA =)0l 2[5to
T3 X9 bj [

AHSAE CNG AISAtZ T

sazn

A
2|H| FZiEet

A-él-

|_
O
Ll

, 2004. 8.
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<E 412> £ NMIHASAQ ABY, UTY Q@SH A (T E/H)

1 [ 4O —Tao
O 0|
%,E XNBHASAL 2005|2006 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
H1ZE| M7|xSA - - - 1 2 | 2] 2| 3| 4 4
RASA 5|6 | 12|20 29| 29|20 |29 | 29| 29
PM|MI3Z -
TIARS A 19| 9|15 |15 | 15| 15 | 15 | 156 | 15 | 15
A 24 |15 | 27 | 36 | 46 | 46 | 46 | 47 | 48 | 48
ME| HMIIRSK - |1 | 4] 7 | 14|15 |19 | 23| 27| 3
HM2Z |sl0|ER|=EASA| - | 3| 5 | 7 | 10| 15| 20 | 25 | 29 | 34
Nox | RIERSEA | - | - 1 2 2 2 2 2 2 2
Has JIARFEA | 611 | 889 [1,3671,372|1,368|1,371 (1,371 [1,371|1,370| 1,370
A 611 | 893 1,377 (1,388 | 1,394 1,403 | 1,412 | 1,421 [ 1,428 | 1,438
H1ZE| M7|XSA 113 |3 | 21|29 |37 |4 |54 ]| 62| 70
He HM2Z|slo|=R=ASA| - | 2| 3 | 4 | 6| 9 [ 12|15 | 18 | 20
H3Z| FURESA | - | - | 1 1 1 1 1 1 1 1
A 1 (15| 36 | 26 | 36 | 47 | 58 | 70 | 81 | 91
H1E| M7|XSA 8 | 85 | 215 | 149 | 225 | 289 | 333 | 400 | 459 | 592
- HM2Z |5l0|22|=ASA| 1 | 23 | 46 | 69 | 92 | 137 | 183 | 228 | 273 | 317
M3Z| sups=kxt | - | 5] 9 | 16| 23| 23 |23 | 23| 23| 23
A 9 | 113|270 | 234 | 340 | 449 | 539 | 651 | 755 | 932
A= sEE TeEd XY viEE2knie|w| =R | 2004. 8.

4. MSHASALL| IS+ H|u

AN ATl AsAR BRete] RS oisial e 4714 A5 AsAre]
el AfrAsateke] e ARERE vl a]%& <¥E 413>S AuHEY, AF5
AsAe AfrAFEAke vt wEAY Gt & Ao ® yrbdh
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o|¢} FHste] YR AFsA-FA} 71E AR AEAte] 7S Blustd
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<E 414> MSoiAISAL| F2E FAMS

o= 20004 EOHTIH | AHIXIE £FoP| | S8FFASl || o7t ZSVHIE

- ($/gal) 25t F7H|($/CH)|  FAK1,0009) |(7HE2! 1.45/gal)
S 1.35~1.45 70~170 50~70 30*

CNG 0.84 1,00~1,200 250 -55

LPG 0.98 600~700 40~75 -80
HES |  1.44~1.49 200~400 50~70 50
oEt2 2.33 200~400 50~70 405

7| 0.59 1,350 A0 EX -135
F*HE JHEEl )= JHdE T =2 s Al
A= : AT, "XSA HiE7fx TSSO, | 1995.
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<E 415> HIs|RSAI 712 vlD

qe MIKISAL | RHATIAKIEA} | HEFSAIE A} stoj2z|=
- SIS | SR/ASH WEENSN | xiex)
A7+
~10d ~2H 34 _oH
Eaum | 1o 2~3 2~3 1.5~2t
HAIMS e
HIE 2dojc} N7|xMoz THSE 2£|UHZ£
=71H|R ° LiEth= | BHE{2] mEto]
FHE HHEf2( 2| pJoS =1~ R
slo| = o QUEEZo| | EHMI|AlE
wEo] Ze | FYo| Ze ] -
_ met | Aol #9)
A2 dEAEY, MIolAL ZoislRiZ, SEY 7|2H= AISAISAER H13f,
1996.

A3 FHEH

A stolu= A7AEE 712 A 7S EFet

AzA Q= do] WiEHAT Bt dA wEs 871 A8

AHE vzt £ Sfoluels AFA AARelT FD & Akl B Alo] A

s3He AFAHE 5 98 Aol 53] ATeus Yokt Belste] €0 9%g
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Aol e F2 Hartag, vdd
& AFs A RS st Sich AAIASE LPG AsAs 7009+ ©)4d,
CNG AFs2h= 2009 o4 2351 glom, 7 Hge vl S718kal 3le 4
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2002'd 2ol d& FFWY AFeA-EAe] Rgtere H712EA7E 1340, st
v =37} 74780, CNG A7} 46930, We-E 2 detl], 7E} A8 AZa|A54
1,063,152t 2 %A 1,075,503t 2 H oI Qlek

T AFeAEAE ReEsty] g8 SEgRzHd wet 2000 ool A
25 AHEsE tiTtR AIAR] tisiA e 2005 =27 Ut Aeke TRAE A
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A2 : hitp://www.gasheater.co.kr/lpgcar/clean%20LPG %20Vehicle.pdf

<J 51> 2| LPG AISA HE

<E 52> UE 54| XIASA HSAE(20034 3¢ 312)

. MESHASAL 7Bt XM SHASAL
o [ 1 [me]one (el wee Dieem || oA
ANSA A | A |RIER At =
1990 | 26 62 15 - 103 - - 0 103
1991 | 101 78 25 1 205 - - 0 205
1992 | 279 | 118 40 12 449 - - 0 449
1993 | 350 | 145 55 28 578 11 - 11 589
1994 | 380 | 156 | 120 65 721 73 1,226 1,299 2,020
1995 | 368 | 154 | 205 93 820 | 120 | 11,466 | 11,586 | 12,406
1996 | 331 172 | 269 | 122 | 894 | 177 | 63,862 | 64,039 | 64,933
1997 | 341 167 | 428 | 444 | 1,380 | 253 | 193,630 | 193,883 | 195,263
1098 | 284 | 159 | 786 | 1,760 | 2,989 | 2,145 | 315,869 | 318,014 | 321,003
1999 | 287 | 162 | 1,130 | 3,090 | 4,669 | 3,397 | 479,939 | 483,336 | 488,005
2000 | 286 | 91 |1,435|3,712 | 5524 | 9,237 | 696,258 | 705,495 | 711,019
2001 | 148 | 45 |2,324 | 5837 | 8,354 | 9,833 | 882,106 | 891,939 | 900,293
2002 | 134 | 46 | 4,693 | 7,478 |12,351|14,895| 1,048,257 | 1,063,152 | 1,075,503
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- $4,00074X[2| MHZH7t M7 AL FLOHZ 2] 10%7HK] HE
- A5SHE FHAE Al 584 MX|of ME=|0, Energy
Policy Act of 1992 (EPAci), Public Law-102-486, Title
A2rgx XIX-Revenue Provisions, Sec. 179A= C}21} 20| Xl2fe| ZF<
ST | Rkl %%',t (Gross Vehicle Weight: gvw)oll w2} Hstm 2.
- E2 &1 (10,000-26,000 Ib): $5,000
- B3, o (26,000 Ib 0|4h: $50,000
- B2 (A2l 2091 0]4Af): $50,000
s - 7|E} A2H (228 Rl2kof| =) $2,000.
- - ASSHE AETAATOC siEtE(n, Z7tAZEX] YIS,
S | sto00009ix) Si20f chet w2 (o 1ol spie)
- M7|AI} FAMMI|A} (Hybrid Electric Vehicles: HEVs)ol| CHat Al
o  ZM|7} EPAct Public Law-102-486, Title XIX-Revenue
Provisions, Sec. 300 & =[0] S,
MIAL |- MY SHH2 A2 10%2 SHE= $4,0002.
Z |- 2001A0l= 0] SHA0| 25% ZAE.
- 7'“7‘*0127'(}3"% (Clean Fuel Vehicle) CHEH A~SSx|<f MI° o
2 2002H0fl= 25%, 2003H0{l= 50%, 2004H0l= 75% 24 of
=
Re2E - (M8) F-Series NGV'se} 2& NGV’SOH $2,000 2=
Al - | ZEE= |- Crown Victoria NGVOI| CHEH EZE= $1,5000(A $2,025
ozt | XASA |- S8 ZE2E F-Series pickupt 22 propane Econoline Vanoi|
FE CHaHAL= $1,500, Taurus Flexible Fuel Vehicle (FFV)oll= $1,000
A2 A2, THAJIACCNG) AlUHA EEEXIS 2Ish IR 2ot | 2002,

2) 1% 73] was) A

v)sol Mo AAlEs R g Arite A5 gdke Aert

B dukdol AFe) A ABAGY WET, Ao ASH, WA, A5, &
SELE

HIAl Soll g Aead 3 dAE gl Ags) Asatel dig AAE B
i o

Atk Foitk 2pol= oy Ags) Agate] FAA Alge] sAl, Algel et credit,

OH
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28 Rl 2 A2l UE S FF QUHBE AuRolA Fol A% TUL HASE
Aol AetAolth. wH FARAA HAS 713 0 nxFe] ¥4 Fa) LuAe 3

=
Ag fleka ik okgE dg ﬂ pe QEne Bekas 438 A5
L=

WA AZEA R nxee dug Fol A2 fEaw Y 15 B ) 72 F
AR, ARE W 0D A BN FES A S <k 5160 e
o,

=

<E 515> 0|2 Y XTs X2 Mg RO

T OIME|E

Alabama | «fleet MSHA| FHZ
« H5IM| 2, AFV = FF2AH|(Refueling Equipment) TL2IA| M2
A
Arkansas | « AH2Q| M3t EE= OEM FRIA| &9l
ZF HojMZ A

2.‘— ASA credit
o« X2F MEA| MZ credit
Colorado | * CNG EE= Propane2 2|8t %12 excise tax T, 12{L} Flat Fee=
TJ—I'

T Ty 3 ARSA HE|
* AFAR} 40l M|(Corporation Business Tax) credit
Delaware | « CHH|M1Z O|SA| XI2H0]| CHEE M1= excise tax TA|

Florida |« AI2FMBIA| £ HX

Georgia |« AHIXMEIA| F Bx

lowa « A2k MEA| X2| tiE0| Jts

Kansas « LHE0| 7ts, 25AM credit
Louisana | « FASA(0f| CHEF credit
A2 MBI O|RE|= AM| =94 AE| MAoi=o| B we
B, EVS| R{SHof| cist = H3H 2 AEM HH|, AFV TAA| credit
Montana | » X|2F ZStA| M|Z0] CHE} credit

Arizona

California

Connecticut

F
r
F HI

Maryland
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(<& 515> AZ) o|= FH XMzl A2 et 7ol
= olME|=
Mebraska |« &t X|j0]| cist 2O[A THE
Nevada |« credit M=
New Mexico | « & Xj2ke| XMatol| TSt X}
New York |3 Hof 3 ARSAM HA|
North Dakota | + CNG Z&to]| CHst &AM credit
o = ASNM credit
klah oo . . )
OKlahoma | , xyes wiijof stm x|oto] Chst ROIR} ChE
Oregon | « AR} of AR M0l CHSt credit
| Al MBI F HX
Pennsylvania | | EVOl Chat = Thoj 2! ALAMC| TR
+ Propanen} 0i7tA 0|80 CHst FEXOI 912 excise tax HA|
Texas < CHAIOIZ HMSAL X &R MZXjof st HI8E= M=
« 33 I ol fleet MEH| CHE EX
« 2EMo| 012 excise tax HHH|
Utah o« & AEN credit
+ 33 % JH°l Fleet Matol st X2 i
Virgini « 33 AF AfZe| Metof Cist F o ¥ ExX
O e otz xiztol) CHEH SRRl BofM oI
Washington | « 35 T&FAMet stu X|Ag 2[5 F 7|13
Wisconsin | + ZAIS 95t F 7|2

At : CFR, Clean Fuels Report, June, 1995.
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T 7= 2 UE
- Arizona= CHM[QPZANE R0 ALZO| Exgnt S=MZE F
1A
- 2SM 2, ASSEM 2T, 3ERA 20| 2E=0] A2
- DAl Z AR 1) = 7= 01| 1,000=219| MASH|
- 7180yt 7|9l IZREMT|7| MX[A] 1,000 ExF Al
- IR ZANE S84 AX|AJ0l= $100,0007H%(9] 225 K&
- Al AIE 7RI JHZH[EO] 25%E AS0IM A (&5
gx.”) |o4o O_?_I_ __rLo A| 5000':|'E-| 7Hx)\| 3000:[»31 7([.7!-
- JHelel Z F1UAl 10,000E2 ASSH|, JHZEAl 5,000=2 &
E_T’_x.”
- O|2{8t 253Hl= 3dZt dSEE5t0] 0|F0H
. oi7t KRSSH= Tlolo] 0% 1%2 LRSS
TS | DS Ak 10022 ZAYIoit 422iel M2 23}
BXE |- 1998ARElS CfHoiSAIRel Fel, ok, JHES CHIoE thE
Aol THEHALS 2,0002k2{] MATHIZH MAIZ,
- w8t ChRloEARY Te) we UTiR oI5t FUMoR Has)
L 2ol S0t 0Nl chelie. ASIERE B2 2 2
C ot BFa AR HISO| 50%E 40000023 HEOIM
. 7tssta, 7|ef ™A= JHZEH|9| 25%E 200,000 2] SHEO
Arizona ig}? 7}% Bt & VB = 1 |
- NERZE FUA T |Hozl= BoIM ASSHE 10,0002
B (1tE), HZ=Alofl= 5,000 (1CHEHSID U=
- 7180 EXAE HA[StE 0= 10 2,000H2HE X
- Al CHAAZARE FRI0|L ZHZO ARBElE 77|12 208 2]
M7t T
TEEE
At - |- BEA00 142 M| Hr|
oIzt 2%
- =A%Yo ATE AHDEEIV(I0 Aok 2HEEe
RIS SRS SIS
- o 7Zo2 Jfelol Jhgol cislelzAPe] el HAlA
1,00022{2] EXE 5101 &.
ot 1997L=|01|“ EHX1|°4E teholl= ELst HsEo| R0zl 0|5
FTJHI 2 A MBAZE 0|18 = W SIS
- QIZio] Ygto| AMEE o U= SMAE MX[Sh= 4< 100,000

=i EXE Sl0iE.

- Jhelol ThHHEIIPIS FFHol MBI ZRE 50002247
ASTHSHD IS0l IS 2 B

- StuA0| Cha|IZAIE =S 2ls 2000t 22l 7|2 &

AZ A2, [HATIACNG) AHHA EEEXS 915 RFXIH ot , 2002



(<E 516> AL) T MIHRISA K| oz

I

gzl)

=
e

?.

= = (=)
= T2 e

California

Jh=of| st ExZo=z sek
$30,0008 AFV 712! tE= JHZx0| SHEsiiE.
T9| = o= 5000822 EX20| XS,

=
T |1,00022{9] QIMIE|E,
- CECE= N7|XI2F (EVs)ol| 5,0002k2{9] CIME|E H|E.

Fo=E Tl MMAS 05t US.

[
o

g2 ZFE EV A= $15,0007HK] EX

- California Energy Commission’s (CEC)2| Zero Emission Vehicle
Demonstration Program2 1702+ 22 E CHAQIZXIE 72| =

- San Diego2| Regional Alternative Fuel Vehicle Coalition2
- BIE7IAT} NS QlE XIZF (Zero Emission Vehicles: ZEVs)Q|
- San Diego2| Air Pollution Control Districtoil M= Xoi7AXISA}
20|} XMH{ERIZF (Low Emission Nehicle: LEV)Of CHsHME=
- 7|2 E X724 (Air Pollution Control District: APCD) & 044}
o FYTF JIEE UEAIIR| XE X2 ANSA SEAl 4229
- San Diego APCDE HMQi7iA ol = JHZ=0] $1,0009] £,
EV 79 f= 2oiol= $5,0002] 27t l=Hl, §F JHel = b

Aol sHzoH2 $250000|H, MAEo=Z HREE. ZXMAO=
$100,00071%| ExE=0 SMA MAH[Q 50%S AFS|SIH =X

Sl
Aot -

o7t Hx

FA|ZHo| & 500 kwWhst=2 $0.025kWhZ EV SX0f A=
M= golea ME

- Pacific Gas and Electric (PG&E

= ®of

~

o1 MK
o |38

$0.04187/kWhZ EV EHM0] AIREl= MHo= &0le=2 XHE

- Los Angeles Department of Water and Power (LADWP)= H|&

—
2hof Zhet ol MRS 5t U1 EV X2 9t Mojs ¢

Sacramento Municipal Utility District (SMUD)=  H|ASFA|

]I[I
=

4

b A

8- =

7Lt 100 FETEY 7MES]| MZo| FoiE.

o) 71&21 ME<| 0.5HK2.
- 100% LEZE AZM WA (3LRe AP HEGY 17HE)

HESIA| V(2 &

27|82 S22 N (SE2E Bojoo] 2%)

- HUIAXISAIR| TSt MZ2 17t dE US| MFo| Fote|
- Y0, OfEL MEH TSt EEM= (BTU &w7t %71 HE
- California Air Resources Board (CARB)= 1998AFE{ F£2 A}
SAb MAXIO| ol RFSAC| 2%7} ZEVSE 5t OHEMO| 10%
7t ZEVsE & Zi0|2k= A=ol| A}t 1998~2002A0]= 01

- 19994 =2E Califomnia= FHF HHHEAIZ AISA SEE
(license fee)S Clste Al=o| US. SB 1782= AFV Felof E

AZ

pd|

- a9

oA
=T

HQI7IA(CNG) AlLHHA HEEZXIS 9I8h MEX|J 2ot , 2002.
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3) AFsAF vilE Aasl A A E(Emission/Air Pollution Score)

Emission/Air pollution scoree Z}&2+e] AFHEE FASHe AEEA T35
0~10 Ato]2 T2, 105+5°] LH9=4 Hﬂio] 7P A2 AsAteltt. Emission
scoret FE 2521 AAEZQ NOx& HCE 7|2 2 AslH, PMZ CO+= ¢4 &
uAFE R S-E3

2001 AbsAt 2ol tigt MAlE MiE 5w B of 35welth o] Wi ‘3%8 2
A AL BE FAg BAS EUFOEN H4Ut Fobd Ao JgHh

0 <& 5-17>F 15,0000+ (24,140kn) F3A] WjEH e ARI84 &
Hb)= 712 WEHF(TH)S e Aol d& W 2R A4
o] ofo] 7.9Ib~11.8Ibo|H 7570l siFETh
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<E 517> A7 YHHSHO| ol ME viE H

227 M4 =R (Ib)/15,0000H! Emission/Air Pollution Score
0~10 —
28 ~ 4.1 p—
53 ~ 6.3 p—

7.9 ~ 118 p—
123 ~ 129 p—
15.1 ~ 19.8 -
20.8 ~ 25.0 |
274 ~ 363 -
39.0 ~ 40.6 s
437~ 588 F .
63.8 ~ 121.1 —3

XIZ : EPA, Green Vehicle Guide, 2002.
http://www.epa.gov/autoemissions/about.htm

3. &=

19961358 AgafA-s gl 3t gr-of xglo] A2 o], 20009 =
of 24 o 2:the] HA7kA A 2wk o] LPG AFgo] w3 H I Sl=H o= =+
Ao Bggel A 7IQlstaL Sl
239 3 nE FAIHAA HeHE CO, 5 SRS 28] sl 1993
7] 878 1A - (Department of the Environment, Transport and the Regions
: DETR)l 9f3f Hlge] 77180 oUA A AT (Energy Saving Trust : EST)€]
AFET & AddAE CO, WlEd 4R 7] 932 vX= NOxt ¢
FEAPM) 2 LAEZY TS d5447]7] A Powershift, ZZIHS

A
59 v gk
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19963 2E 19983 Atolol] 1000t] o)) A=At & 4
AL F=2 71EAFAS} AT AsAF 7HEA] 50%E, B %L} VA EAE 7|
© HE9 50%E AYsted AEH ok T2 ¢

o]y
o
2 s 3] 98 AE e, 19989 A A5R SEARE A48

&

5 A=) ME Euro I 715 oA E HC, NOxS ZAA7 Axd) vlgsir =
HC, NOxell tial HA71F9] 25%, 50%, 75% 7152 3eAZ TR PR LS
gt ek old AEAp) 2 2004 F83k e HC, NOx 7|9 Hl8) 75% o)
S ASYTE NEH LY B%E EEES & Atk o] HEE AFHAS As
A2 A 3R E 2R AEsta Stk ojwe 7]E ABAEARS] AAHH]E

Hla] 3712 E Hlgd] Hzg HES 283t

=

o] Z2 S Fa AYFS Y] M FeAS ol 2
Faketol shH, Alte] B0 wel AdS A wirI7ks AgIFURE A3 943
A1 AT thFatA = ok o & S0 hEAFY 73
2 71%0] 20008 102 €] Euro HolA Euro ME WA E 7
A $£FL <k 5187 2tk Ad7 AH g 21 1d vvre g T
7} 25,0007+ olWjgh= Z7io] Slth

<E 5-18> H{j7|7}A J|Z0f L2 X|A=

Band 1 Euro Ill 7|&EX|2 0IE 251= 42 X2 0%
Euro Il 7|&X|Q| 50% 0O|A =2

- X2 409

Band 2 Euro Ill DHE |22 40%

Euro Il 7|&X|Q| 75% O|& E2

X|&Z 609
Band 3| Eyo v, 1 ok= €= 60%
Band 4 Euro V X=Z 75%
A2 M5 BERNSQ d=0 F= M3l AR Eg &Y, XSKSEE/A]
2000. 12835,
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T3 G5 AFY FAuFAYT= UAHF S-S T3l Powershift = T3
7} B33 ‘Cleaner Vehicle Programme’o|gh= A 4] 48)& Witsfal oF 6uivt 3}
geof dabs ARaT .

E3) Powershift Z2 10| 14 wluke] HlwA AT AEAZ gayo 2 FHdg

& AHSIEE fEskal loh ©]9F 28] Cleaner Vehicle Programmes T=4AE &
gota e Hlad e A2 gAz 247 g7 dY] FHYS
< WEoeE ATas} AR og AEsAY AR (DPRE F

A aA EAIA dFuEs HOE ATE AFoR NEdte AS HAHOE 3§

4. Fjicid)

Myt M= 712 AHsAE LPG AHsAt2 AB3=E 317 98 22 +
RS Cand008S HESILL, WAE Aol BE5S AFdhaL vk dA7ts A
B2 B3-S 93] A7k A5z o] AHATARAA $500) D FHA Ax)(A
A A $50,00000 et HEFS AFote], FuAl B HA o AA =2 FYA
7 AAIH AL ]l

245)

5.

0

@A) FHANE AN AR BN A5 EC Rl g Z2ae
F8 A5A AZYA D 7k FFAAEC] FolatrA YT ek EC A
ohJet 2 Sk AAANE bk QYA FUHT YUk o & Sof ECE B2
79 A7 Z2a9e @ $EOR YAAR AEAY HFS FA5T ow A
S7HEE AAH QAER 2 2AH9L o183 F7H AU DR AFR B

8 FIA2TA, BAske AFA BT 2 £900 9B A4 %71 2001
5) AA LPG 3], 2001.
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7 ZRIHE FHs Stk Al F9 JedAY diEFHQ] zZaHe ZEUS
Project(Zero and Low Emission Vehicles in Urban Society)©|tt.

ZEUS Z=2H E6)= European Directorate for Energy”} 5l EAIA|Hel 37
gkA ol A|&7bs3 wE A2HS FES7] Y8l A|Ae 22 A Eolt), o] 22

A3 4B BiFe BE SAAY AQAN Ameh 75 9 B3NS

&l

E
NAFAAE 28117 st & Z2AE M ONG, LPG, A7), 337, o

s
@8, Doluds § AIR TR AT 278 4UK2 A% 1S A9 4
4

) olggo}

olggjol= AHFAH-E LPG/CNGO gt AHIAE AAste M4 AAES
us 4 QA st ok & AEAk AE 2 LPG/CNG Z}Ei} Tl i Rxg
AL} NzRE(3/400 ) S Asta Atk T AF3 dFuUFTFES MAIAE
TS W) FA7Ee 5% S AR A Qe gl

A W oz 0 o] Agk 7|7k 18719 AT A 71&d
Ao} AR tisia AdA 28-S At ded AF AsAddle A-8381A
etk

2) 3

[k

KE=

r-{o
o
)
ol
-
a2

#7171 (Clean Air Law; 1997'9)l] whe} ti712.dL =7] 3t
A LPG A2 Alghe WA ¢ 3T 4 ok & LPG Ae A2 7) 29 %—ﬂ*
9] Dispense AHlo] e = 199 7Z7Mds Aierh @2 Agde PG

6) http:/ /www.zeus-europe.org/back.html
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Aeate]l WA= T2 2 WA Ayt o]a} folth 1999 d0]= M 2~o] LPG
AHE-S FHsletla, M9k Bl AREEE LPGS ARt A IR el dlsl
AHAE FHT 100%74A] Betar Qlck. 9ol mEtxe GF-gol teirs F7HA)
£ 100% $Haste] Far 3ok

SFAAAE AFHEE TR A5 20% oS AgE AsAR FYstE
oJ5-3kata itk 2001 H-E Eurolll 71%% gt [DVE LPG A2 /)28 4

1% 23747 BEES AFs7]=2 st

=
=
[e]

5

3) UE&=ED

W FTEe LPG #2of sl 4B All(excise tax)E W] 737@ = 7H A
5 otaL, W& F 7keabEatgel dejs F A (road tax)E FHetA] L ok
U&= 19989 24, 201098 Bz Aol A Eiiﬂ_%oﬂ ek AAS Y
sto] IES v glom, AAAUA AH-S FX5] e AAKY ZEad

Prograame SSE, DEMO(DEmonstration Motor Vehichle Projects)< X133t ich.

o=
T
0)

l-ﬂ
o

Programmme S5Z2 HA1ZQ A5t 71&3 wEAAE A 3 A8S Sl =
Aol M B399 Aus e Ae BRE shal vk
ol9} a7 A= Y= DEMO Z2a18e A8 4 A1 849 AEE T
Askedl WEe oEw-S djAsty] A FA A 71FHA

7) SSZE F¥Ate] LPG AHl 53 2 ML 7]&/Md, LPG GD1 A2y 22 A9 4
49 71e Nd, MER LPG G3 AF4 LPG Al&dd 22 A/FHA A2d && &4t
9 Z2AES ugd taf 25~90%E5 ¢80% WelA A3t lom, DEMOE wid ¢320
o] AAHH Y el ZZAHE H 89 25~60%F ALES & U (AE : Y LPG 3,
“AEGPL Strategy Paper", on LPG Passengers ars & Light Duty Vehicles)
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ZYl A AFel Asa FUde FX817] g AAEEoE EURO V 7Fs £

71 24 E AFY COS FHA wiEshe A e SUAES AAsia ok

EURO IV 7|&& W=7 7EEdasatd deiXe A-sAAE 60DM(H A&
1

1,200DM) HAI|FI k2005 1€ o)A S22

2

T3 A H0F 20009 128 oAl TEF AF FAA CO, iEFS 7FoE
WNg/kmE ZI51A] ke AP sl AFAE 1,000 DME, CO, HiEFo]
120g/knE Z#H3HA] = 2l tair= AEAHAE 1,000DMS HAs] FAh 7
T AgAte AR LH7F 53] A2 A disixe 48 71 = AR A
of FAZF AFHL G EFY 208 A FEo tig drl FAARA F
A A71AsAe S5 O2HE 5374 AFs a7 WA, 5do] Aud 7hE
date] whefo] RatH,

=de AFaAEatel e AAsEes Aee Asx B ke 1A
150k AlAl el oz Qla) 1913 79704 AA) 719 Zake) 97%7) v g
A5 Attt 19979 Asat AlAl i8S F3) EURO I, EURO IV Hi&7]%0]
et Asatel s AlgiE AAG 29, 1999 78714 At 55 AFY
79%7} EURO NI 7120013 19%E #&)S BEAA0H, o FoA 25%E

i =
EURO IV 7]F(2006d 1¥5H H8)& TSAAHh

o
—t
o) o

=

8) Federal Ministry of Finance Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety, 2000. 1.

9) EURO I 7|£& WEA7= Aol e AsaA oA 459, o] A fa2d /&
dA= 250DM, HA-E 500DMs WA=,
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A3 A E4 9] AAR

ABAATA B FFE AR PPANGA EF Q45 AFAA A

o i AR BlETE, B L ABANDAS QP4 owsq A
o e FYITE J AL FAh, BFRUY AL AR 3
2

B

* )
Qi $5 24 PG E4E9A B9 591 4% e

% ohE fresha gk

Agal A BFS A8 923} AQARE Soboht Fme] Aol glort £
Aol AFAS % FAL T NMARRZ F REIAE, AZAAR D
AHARA 9 AFFRAE Fol Judolr)

1. MSalAtSA 252 dMARl R A9 A

F, °f

A ek dgd g aEAE £ R > FASER > 04 > LG >

CNG9| A oTH<i 524> %), =2 A5 e Alse Aehat #nt ohyz}
=0

A7 959 AxANARE &5A9] A 52 Fl A7 AFHAR S 79
atar ok 579 734 LPGOl tiaf &RlAIE FaabA] 7] Wil 7kl o
A AR LHIAA 7HEE LPGY 24 o) otk

of

—
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<& 519> 7& ASA Q=0 ChEh 2B|M(19994 18 7IE Bl 72)

27i 7 JiEEl | 7o J1EE C|d LPG CNG
< (1000 ¢) (1000/) (1000¢) | (MEEE) | (HEEE)
EC Z|AZ} 337 287 245 100 100
QAER|0} 482 416 291 262 64
g (o] 569 510 292 0 0
=g 556 505 321 123 388
Hoj3 530 447 308 353 89
A4 | 212} 396 363 264 77 (*)
el |33 396 363 264 56 (*)
2= 631 556 415 0 14
E=TEN 626 586 368 113 91
Ad= 690 616 630 292 295
EEIES 360 312 233 97 97
ojlz= 440 395 343 133 0
O[Ef2] 578 542 403 285 11(m)
EMNE=5 402 349 254 102 0
HE2= 634 569 327 103 103
=57 514 483 288 100 100
AQE 566 503 298 340 160

AIZ . AEGPL, AEGPL Strategy Paper-LPG Heavy Duty Vehicles, 1999.

el ABAE 71 B va g 10:20% A= H, AEAE TYS

FHRRS} AR mEATT A B4 71 A

AR 143/ BEsta gom A AR 79 olsle] £4 F 3

ol e A3 B Wh BA(DPF, AekEnig) S

¥ 71%o] A3}
o

7 9o A9 wE1Ee] AR TYolt AFH AFAe viv) - w3l
Yal LA A2 - FolAe FAAEE $da) AT AFAY BFL FAen

sl

D)
off i
0
il
4
o
ot
=
4
o
N
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1o
e
ox,
e
o
tlo
)
D)
2
=
g
o
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l..
%0 o
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3 Asar #d AA

_‘_,
P

78 AR A DM E k7he] 2jo|7} YAT A Ho =

e 2
5 Ve F2 A% A8 A4 1

254, FYA, HASA

@ 79 dgel 3 gor, w4,

o
)
rdon
%
N
=
%2,
fiul

b
g
=
ol
o,
ol
of
i,
e

hi

He|ZLofF | SE2H MUS sl sfo|=22|=(Hybrid) XSA
AEIZEREIA TOHRIAA M= Z2H &= ®T

0|= Zz|ZL|ofF MElE2|2kSanta Clara)Ale AHSAIZ st A2 MZUS
2l Lt M7IE P AMESte St0|ER|=(Hybird) XHSA FLOAIEAA 24E
Nz 2™ sisig Foistn UCH =2 0|2t Hol 0[2{Ft Dt HE0], A&t 2
2f2tA|e] AZELo{AH|Ql Slo|mHE|2(Hyperion)2 sto|H2|= AFAE Foisk=
A Hol|A LolEt 50002 X5tz QIMEIE =2 O3S UHSIQICE slo|ni2|
=22 0= W 1,500, 2|1 &2 1,000H2| AAS 1ot U= IT LHO|Ch
o =280 sig=ls ASAlE ouX] &80 =1 2Y0| M2 EQE} XS4}
9| =z|0{A(Prius), 2CH AFSAI| CIALO|E(Insight)2} A|2(Civic)o[Td, CHEH 7142
oF 21,0002 ==0|C}.
AFZ : hitp://www.usatoday.com/money/autos/2004-11-29-hyperion_x.htm

o= MEHRSA UM ASAMZ 2H

217k CO, BiEZ2| 19%, NOx BHERQ| 41%7} ASAOIM HiS== L=20|M=
ASAH BEE7I00 2f5t Th7 |2 XIS floH 2o 3EFE NSAMM(RIZFISAH
X ASAM) S TRIMHEE AlRst Th & XMSSHASAIZE 7Y X 2T
T NSAMZE 2Tt SE2dol 2 AYE e B0 ASAMZE
IS Fopeict.
NSAML] HP, MSHASA ohet ZH =2 13~50% Fol HHH, A1Zo|
114 ofefel CIEAL, 134 o|ael 7HEEIRIel HF 10%2 MZ0| 7t8 Fofelct
AFISME B0l ot 20| CEX|g MESsiAtSAe] ZH =0[ ALt by
E7I200 A4 A 24el 1/4 olstel MSSHAISARE2 e 2d7b AISAAIL|
50%7+ ZHEICE
AFZ : hitp:/fwww.mlit.go.jp/kankyo/green01.html
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2. MERISAIL| M

) WE31871E] A3t

AgAs2te] BRas guisty] Ash Wty sfuzA 7]E9] wEs8res
7dslshe diote] AEHa ok 53] AFdl AsA o] FAHOE A A=
gou HiEdE 7S kst A dis] FaS SAAIIAY, €44 =4 AY
YA EY - W2 S(HAR}, 7ML, LPGAN 2 bAls-&ate] #date] 538 AAi
AHE W &7 2 YAGEA BjE7)2d A AatskE 2 YAPEE A wjE
Fo] Bt} HL 2 AMSIEE AslaL Qith

<E 520> A% 48X HiEs87|F (EHI(glke)

=7} Moz [ele) HC NOx PM
Euro 2(1996. 1) 1.0 | 0.90(HC + NOx) 0.10

EU Euro 3(2000. 1) 10 | 056(HC + NOx) | 050 | 0.05
Euro 4(2005.1) 050 | 0.30(HC + NOx) | 0.5 | 0.025

LEV(LEV-1) 261 0.056 019 | 0.5

0|2 LEV(LEV-1) 1.31 0.034 0.19 | 0.025
LEV(LEV-2) 1.31 0.034 0.04 | 0.006

A2 hitp:/fwww.dpf.kimm.re.kr/main/trend/index6.html

a2 57> A% 584 Hi5sI87|Z 8l
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<& 521> 4% UEXSA BIES5187|Z2

(EHl(glke)

=7t BT co HC NOx PM
Euro 2(1996. 10) | 4.0 1.10 7.0 0.25
EU Euro 3(2000. 10) |2.1/5.45| 0.66/0.78 | 5.0/5.0 | 0.10/0.16
Euro 4(2005.10) | 1.5/4.0 | 0.46/0.55 | 3.5/35 | 0.02/0.03
Euro 5(2008.10) | 1.5/4.0 | 0.46/0.55 | 2.0/2.0 | 0.02/0.03
98 20.79 1.74 5.36 0.13
ol= 2004 20.79 0.67 2.7 0.13
2007 20.79 0.14 0.27 0.013

A2 1 http:/fwww.dpf.kimm.re.kr/main/trend/index6.html

b HD Dieael ¥ehicle

& Jaman N7

om0}

R g ficsh
-

o ey | v 1
[ L]
MO gfcwh]

<J2 58> 47 e ASA HIESE7|ZE H|w

<E 522> U= ASA NOx - PME2| AS+1A| HIE7 &

O™ 22 NOx : 0.48g/km(A3}531 M7 F&R2IA)
- °° PM : 0.055g/km(Z
HA - EB F(C|-A} JIEEIAL, LPGA)
17t O[3t NOx : 0.48g/km(23163 A7 I&2IA]
' PM : 0.055g/km(%)
At _, |NOx : 0.63g/km(ZiA6td THA|7FSEIXY)
. Tt O|AF 25t 0
gx| 1O 2500 oy o6
=S - [NOx : 5.9g/kWh(Z&7d T#H|7IE2IX)
0|4t 0
S| 2SI BSLOIRE o 4 7eannE)
3.5t O|A! NOx : 5.9g/kWh(Z A0, HA11H FAICIER))
- c PM : 0.49g/kWh(F)(Z A0, BA11A TFHICI-Ap

Az 2EY - IENSY, "XSA NOx - PMEQ| ALB#HOf ChaiA, , 2002.
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0|2 : AJORE |  AlXlof| Cf3t RSA} HYZ|7}A 7|& A 28}

Ol= YAEF= MAof ohet 20t Z=olE ASA 871712 71&2E H8E & U
=5 si= gets 22 FT So|ch o|o] Hz|zHofFoA HE=1 A= 0
Mot ZAIE 49 ez FoM HoliEls A2 H7|7IAE £007] sl o=
S AT HPI7IA SHIE 918 FUIHel FHIE AR|sof St

028t ZX[= AOHE %|HE SH2Z st HAIA2! ‘Puget Sound’ X|0fA
A== 247t Hit o[Yo| AFSAolA HiZ= 1 U1, ofoi| CHal ofFE =
AE FISHK| @2 AP 20200 O|=2H BYETIAT} 24% JI1& St o2k
oM ELst Ao[Ct o] M2 Hek2 Fols|, FHF, ST, ARl tHE
Sez TYE Bja3zARo o) FE=1 oL, FIIH | HA| & 7=
WEZ olgt Jizeldol| mE ASA Hoj FES Poisle ASAYAQ] B
ot ofl¢= 1 UCt.

A= :
http://seatteletimes.nwsource.com/html/localnews/2002106808_greenhousecars2m.ht
ml

2) % AR 7Y T S 77

) 7
2A02 olga Al vl 79 v1&S Agel] AT AFA &L FA

oo vl MUt AR At FUAFS AFE AFAR FUIEE JF
3 3193, THAT AF H2Ad g3 20%S LPG AEo2 9L oFgslynh U
g = gAHAE 201090 25% =o)L, thal 75%E LPG 22 w A g A o)
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Ol= : LA. | 20024 3}2t7| e ‘FEolH7|ASA ofF EHfH AlY

MSohAtSAt S FERHMTE =isk= 0l=2] A9t F50| MAF soid MY
O[Ct EAMMAAE HIR, Zz|ZL0F0M ASAE EofsiElzs gHE2
200214 SlEE[of AlEsi7| AlEtsh= 2003UWE RREIFE XSsHAISKE Eofzko| |
23 & Eojzkel 1057t === ool slH, 0] & 2%= Sdl7t s gle M7|A
SAE FHo= AIHF|Z 3iCt

E35| 2T NSoliASA HUE &{str| 2ls XSAMEAHS0[ 20074
O|M0l| MBSHAISAIE Mol EONSE7| AlZkstH 2007 A0 7| XISAL 2 FEtof
£ HHsiF= ‘F2CIE F0{(Zero Emission Vehicles Credits) MTE T2I& 0f
HoIC}. olE =M, ASALHT} 200240 HSoiALSAIRl THSSEAZAE 1
Of &2 Z<, 2007'40f 120H9] MY |AISALE Eofst 42 2tFs F= Z0|C.
AIZ : The New York Times, 2001. 11. 12

3. MSolAtSA 2HS 2t el=et A= K&

7 §9A1E ARt Mlastel A3 A5 9B FHE F Az S A

4 3Ee A3 A5A w3 o) adlolgirk, 55
l

Fub ARA M 4 Hzskar QIeho). 1 ojd S AR HlE-9] 7%(

o
H
AA) o tel 84 2ASAE sAY Agal st QReH Al ek agA

Ag FTF AES FEAFAA ARl e HATEE FHA 9,000 oW,

502k ol el Hzsta glem 1 o AAjHle] 1/2 AEE REdh A

T3 HEAE FAG 299 1/2 A=E B2y Aok Ay AE $50,000
H 5 .
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S 37t 2/3% A Y, Awe AeAt B AldS 2 EX tig BA
HfA 397 A AAFE 5 O 78 dgs Fofsial itk

0= : LA | HAHZE ASAS B Mg S8 A =Y

0= LAAIE HHZ XSA B2 OS 24skst7| 2/l o2t ofuXx|[A4ollM
FostE "AXZA| Z22(Clean Cities Program), 2| 3|9 xjHS &% 51474

oo ()
O Ki¥sts A=E 22 LRIYCL Ale O3 ASAP} REsle tP|2YE &
07| 2ol Y= AtSAIL| Hgsits FLSHRCEL 1 20 Al2] FHAR XS
A= 1996~2001H Al0|of| 279~807CHE 7|Ssl OHA H 23% S7I6H ATk
olof A== ABIS0| AfHoz M| - MoUlA SO HHMZEE A&sh=
ASAZ MSI=S X5, NMZ ASA 2BS &A6P] 2l 7[HAIE T
=0i| 2ale HBctn Ut 53] 7[HAIEel MUt - LPG BXAE =it S8
of MX|gon, MI[KISA SHAE TA| M2 CACZ 3BOTHE AX[JMCL

A2 http:/fwww.lacity.org/ead/EADWeb-Newsletters/2002Mar.pdf

4. Chyet QliE|=S| &E

—_

A8l AsAko obd Akl thgk EqS ARFOEZN AT st ol &S F
ASPIE Beh olgelel, Y2, Tels, AL F BE FAAAE 12 AR 43
tellA eglo] Azt 717tdlE BAA 28-S AlFketal JAR A A A
atal A Fr

TAF Ajdete AFsAte] EFFAEE FI8h= ‘Road Pricing’ A= =

F FdEE WAFAY S8 Fu

A
S

[

=
. o] 9 FE&FAE R FAAA olf aFS TAAY & ol&E AT T
&

=2,

=

o
=
39

pas

o
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= BHAE A 28FEH TS SHcle SSAIE UYSE USENE 5
o2EE —'?'—EPELT'_ Tt olof w2t S8A 2XA=ENHE E 100o2E =2
F71 HIS0| LA = ALk O of Mz =gl 0|% 23[3 SSAt EolZo|

3 Bkt S0l LEIRICL Aol S84 Bt F2{ 25020l o=

o, 2ol 2408ttHo] A 2 Z02ks AP0l L1 UCt S3A
of =4 S AMMo= S5t HojRko| Soisks flel2 Fed SEAtolE
=% ¥ TER| 47| mEo[Ct ofol w2t LPG MEAet 2Ew E=

27t 7
LPG ZE SSAte| vt 53t Uct

A= : Metro. 2003. 4. 4.

TR0 ks AISAl| ELSYRE FoSHE ‘Road Pricing' Mz TS
ZEZ0l SZHTo| X27|2el'Road Pricing AH2L|¥3) = X[t 6% NMIHAISA
S go= =HSARS LelshF= oIS Mt Azeiplsl= gol iyl

IRSAL, H7|AZRNSA, A FIIAANSA S22
ASests Yetg ABEIME Soll HARICE A=
HE H¥sk= A2 ZEZ, &% FLo|H 2HYAH =

SZEC NGNS IS FUH o NIANSH Bl B o
Y2EITL 2Fste TR 23 HolHFE HZS 2000 4TE AW

AESCH BN B FANZ 3 2% 14218 S22 SR 5= 5000l Hs
o5l = dialo FOICHAN A2t 2= ZEWNSA0| 9
ok ofd AMRIZE MATIA(CNC)AL, SRR AL, 7| AISAL, HERZ At
At S0| RACH

o
- =
0
Hu
ol
02
mn
k=l
30
a
3
Hu
moll

At

H

A=ZFAIZ, 2000. 3. 7.
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_ ] -Io X[-EX|-0{| EAI x}MM

o= MSAM it =01 ek

'I'J-l-olo 5‘-"_'
0= Zz|ZL|o}F MSAM|(San Joes)A| IEF= HHAZE AEsHE AlSA}

=0] Ao U= IEFAE Y FANMEE FEE 0|8 F JUTE ol =

Zl'“.':.”é HAIB0ICE ol THAME ASA 7elof mE oMEIE ME =21
2, of gstoz MAE|D QUCE o] ZR2OUME XSAL 7 ([7fAe] ZES Feis)
I, ¥YME XSKe| HHE SXAA X|GANe &M3E T2sk=H =X0|

oI|_—_|.
A
o ZEIMoM= 7IE2IT MHE AZTRXZE ZEs ofo|=2|= ASAT
HHIE NSAZ BEAZC, MHOIR XSA 5 MIIKSAI ZS 200145
B —’FX} *“EIHE 2 AR, AERISAe| 2847t H= T whEo
| 2l ASAH= WRsH Y o

=l 7|04 P"’ 7t&Rl H|°° BUE o A= S o ZFo| Aot

r>| FIOI'

el
47

S
L o

TEEE, AAA, d3, A7, BAEA B F2IE FAHeE AT AeAtl
Sis A9 BAS Eolal ANl FE =81 AT oY AEE AHHst
o 2 e duEd Zi%éﬁ AFsare] FHAR ol s A7k AAs], MFA A
5
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ECES

= (L=

0= 22i9ojre tEWE 2|2 ‘DART First State'= =2 XM7|-CI™ 5}
olHZ|E A 201E wHSTIRE[0] YT Mo =IFCE
20| 7|Z eA0] dl3i Z1 60%7K| =2 0] HAQ FQl
¥ 7|2 HiEE 240 J[ojE 5 olg ASE J|tistn UCh
LESE Of A 2Ztof Fo| F2 K| DES H2 FHYGM 2o A 5
0f ZHEX| B I HASH RX| T J[Cfst UCL O] HAE =
Hzt=|lond, e A1k 712{0] 518,18522{0l Z{SZ 2UB{ACL
AZ :http://www.dartfirstsate.com/aritcles/hybird

I
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M| VIA

A1E 712AA

A Al EAA AR B71E PheA SEAA Ao ARe) 8587
£ A, ol BAR /12FRIT F 5 ek ALAHE SRRl et
A2 NN BAFe9) SHEE BE A2, g7187 Add Bg A
o el vl$ Eoul, $5 AND 540l daE BAE A9 S Rahe
Aoz Uehdth 1 wE %9 B/t 4 4457 ofele S8 B o,
Fozw A PsHel e A0 ANEE ANt gk

ojgh frAkgt el A AARAZIFHWHO)= 1&gt B
=oEd 7@71011 A JEE F7H DATA WET A AT 9,2 . Ol% kil
ARl AT M QbdstaL A A FHd T e A X ANE
o] A7l Ol Al v AR EA ZEAES F8k AVIE Algetal ok 1
AUt A=A, AFA S sk 89 71 wiES 5 fle o] t7184 EoF
ojr, 53] vAUA L @FFo] Tttt

A& ¢ dBEHAE pIAEA gl 2002 Topg/ m' oA 2008 69ug
/m, 2004 6lpg/m' OF AEKAHOE Al e FAlolth v £, 59
Aed] t71edss 78, 94, g, =2 5 AT FarA ) Hle) vjAwA
(PM10) 9%+ 1.8~3.54, oJ4FsldA(NO2)E 1.2~1.78] $F02 s 721 A

S

1.
o2 HHI Y-S WA AFE vs} 2o 0|2 F U787 £5

o) g A5
ol g3} 3 ARAAE AAREE ol Zolt BRHA i vdle] AFE
7HT ok o2 F A AEA WE QAR Fid) F Ao BAH1

o).

3o,
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T Qs RS, B4 A9 A7 SYEE 4 AHD oA} gl
W, 97 o8sn 9low, o) eaBae 40% olge] AFAN wEHL e

A= 1 HIEo] 80%E Hil Y= dsolth

A A% 7199 JFS A AANE L9EAL ANFoE )
HESE PARE AL AT A B AYRNE A Aol Fa3)
JERL

o Yot $ARAE A5 $A5FRA) AAE FolE Ao
R EE EREREEDER E R E DR EX ]
3 fABE (/M) el t}aﬁoz Sselet i, 2912
e S R
75 o] ABA LABA VA WEEH 2 £55H g B of
= st EE 2 )Y ASR 710 Agu ARz 487 AAEEE
a7] ofeie Zo] Wakaln. olo] TAY Tikd Aol AAaA A%
2 34 e W AR 47109 WEY AGERE W2k wt
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a3 AZH A5 &

Y Z0L A /NMEY D AW ALY vHS] B BYo] AFHL YL o
25 @ 4 Ao

QL A%, o] AEA NOXH T4 A4S 4H3}a, ol EHoz F713)

7) 98 FHAALY £ - 2, AE 725G AFAE v, ae)a AF

5 47

g

AFAATRY B AR FYRY
ARl T A R HE 4, FURR - AR RS o))
A BAA B AZHASH Y 978 98 S FA54T, £ BF By
Ade AAAS Golol gal t71 2ol 48 AGe SO Hu ek ¥ AT
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3 A5 RS 9 A Y ArE Zrhuit AT 2ol 9o} A3
AsaF ol AA] HEFolu AlA| A Y, $HA T 7)H A S5 tjet B
23 A=, A4 A5 v Arkd A 9 AgAuA 72, O 9 FEFAE 31
HU EREPA 801 5o QAElE 58 E & Stk
ol#3t =7 Al 3t A AT 2EE <% 6-1>7 2t} 0|3 A AT AES
H

el HEAdlN FAHeE A48T ¢ e Wde =22 < ik

<E 61> 2718 XNTAHXSA 2 Aol Cfst B H|F2|As
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AlZH o= =2 |7 - 7IE
SYYT | MEA
I2AF I MM ZH  J X ] x x
XSolf AASA FAAl  J [ ) ] A A
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e XSoll AtSAH MEA|  J ([ o A A
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ASAt 23 M2 2H ( [ ) ] A X
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X3oll ASAL 9| F Eof 7  J [ ) ] A
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S EQlata] AW 2 23014200, vRS 2 794t W7E AR} 7430, B 2 Az
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156

<E 6-2> SANMFEF Y Rt - A MFLUHY
(The] @ wHORR
214 214
T2 CHat
A =4 A =4
AME 1,830,491 517,791 1,689,192 502,651
&7 AISA 10,615,342 606,399 8,601,729 516,035
A 12,445833 | 1,124,190 | 10,290,921 | 1,018,686
AME 205,279 65,788 184,747 64,786
20034= | A=A 1,520,773 105,684 1,368,670 88,547
A 1,726,052 171,482 1,553,417 153,333
NEE 199,299 63,511 196,584 62,696
20024= | A=A 1,396,423 97,427 1,155,784 84,719
A 1,575,722 160,938 1,352,384 147,415
ANMZ 195,177 62,124 188,734 59,916
20014z | AEA 1,222,848 86,084 988,112 7,4871
A 1,418,025 148,208 1,176,846 134,787
AME 191,636 57,720 180,481 56,555
20004 | AFsA} 1,075,779 76,002 848,028 65,145
A 1,267,415 133,722 1,028,509 121,700
AME 189,596 53,604 173,771 52,172
19994E | KSR 967,199 69,053 747 654 58,688
A 1,156,795 122,657 921,425 110,860
NEE 180,719 47,108 164,899 44,953
19984 | AISA 975,621 62,260 759,537 51,086
A 1,156,340 109,368 924,436 96,039
ANME 171,608 45,707 163,119 44,314
19974 | ISR 970,787 46,244 789,574 39,524
A 1,142,395 91,951 952,693 83,838
AME 164,981 42,882 151,298 41,322
1996 | AISA 854,526 28,252 663,392 24,054
A 1,019,507 71,134 814,690 65,376
AME 127,686 31,958 115,268 30,484
1995 | AISA 841,340 21,071 665,852 17,260
A 969,026 53,029 781,120 47,744
NEE 91,754 24,862 77,686 23566
19944z | AISA 810,046 14,322 615,126 12,141
A 901,800 39,184 692,812 35,707
1993 | AME 112,756 22 527 92,605 21,887
A2 0 MEAL, "TM29 &4, , 2005.



<E 63> M2l 78 BAIIMRCE

22} 4 (2000

2 = o g = Arg
A% 3 o A% 3 o (%)
A | 1,836,651 | 183,189,772 | 1,559,245 | 163,387,455 89.2
Z 46,084 6,855,778 40,696 6,514,158 95.0
= F | 46537 8,740,090 40,068 8,102,688 927
A | 45171 4,849,975 37,719 4,346,904 89.6
M E | 58989 5,456,532 50,418 4,771,472 87.4
Z x| 63,997 5,935,206 54,275 5,211,770 87.8
S0e | 67,073 6,240,032 58,036 5,612,315 89.9
s | nemr 5,814,607 62,648 5,227,120 89.9
N5 | 67870 6,419,826 55,923 5,487,557 85.5
25 | 53084 4,552,398 43,737 3,956,707 86.9
T2 | 55435 4,436,178 47,524 3,855,537 86.9
T @ | 86424 7,938,927 75,458 6,989,580 88.0
2% | 73050 6,064,960 58,733 5,081,287 83.8
M2 | 54,147 5,803,996 45,315 5,211,797 89.8
of = | 72,044 6,548,690 60,416 5,734,757 87.6
%A | 82039 6,940,347 69,583 6,126,754 88.3
Z M | 96587 8,480,951 81,364 7,476,316 88.2
T2 | 842 7,544,939 72,479 6,625,319 87.8
= ™ | 57,365 4,680,461 47,912 4,040,727 86.3
USE | 96304 | 10375414 | 82,068 9,375,692 90.4
= % | 56,336 5,135,327 48,008 4,581,928 89.2
et | 76,566 7,064,148 65,302 6,301,795 89.2
MZE | 97925 | 11,475552 | 83,265 10,334,335 90.1
Zbet | 117,024 | 16,232,703 | 99,788 15,018,574 925
£ m | 122,938 | 12140516 | 105768 | 10,984,526 90.5
Zs | 8693 7,462,219 72,742 6,417,840 86.0
A= 0 M2A] TH7| 2 HIS(2005).
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[ ABSTRACT




Study on the Accelerated Introduction of Low Emission Vehicles
and Subsidy Programs in Seoul

Project Number SDI 05-R-22

Research Staff WoonSoo Kim (in Charge)
MyungSoon Hur (in Charge)
JeongAh Kim

Seoul city has suffered unhealthful air due to its rapid population growth and
urbanization since 1960s. Most of the residents in Seoul have recognized that they
still breathe the most polluted air in the nation. Vehicles are now the dominant
source of urban air pollution, as shown commonly in the most of other large cities.

A recent survey of 2002 year indicates that of all urban air pollutant emissions
generated in the Seoul metropolitan city, 72.6% are induced by vehicles. In
particular, among all the vehicle emissions NOx and particulate emissions are seen
as harmful. Vehicles in Seoul are responsible for 78.7% of the NOx total emissions
and for 89.6% of the particulate total emissions in 2003 year. Thus air pollution is
going to get worse as a result of increasing numbers of road vehicles and VMT.
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<Figure. 1> yearly vehicles enrollments in Seoul
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Facing these problems, Seoul city is looking for the innovative combined urban
transport-environment policy alternatives as well as analysis tools that can
implement/evaluate the broad-ranging impacts of some possible strategies on air
quality.  Unfortunately, it remains unclear what role existing urban clean-air
conservation programs can play in addressing the very cogent measures meeting
today’s air pollution problems in Seoul.

In general, however, strategies to reduce transport related air pollution in cities are
given to the effective analysis/ assessment of the possible policy alternatives for
reducing pollutant emissions of the diesel-fuel vehicles. These involve the following
four categories: new vehicle management, inspection and maintenance (I/M) of
old-vehicles, provisions of clean fuel, and transportation control measures(TCM),
thereby leading to the policy-mixes. Considering that the increasing rate of
ownership, and relatively higher contribution rate of diesel-fuel vehicles to urban air
pollution, most of the key strategies to reduce transport related air pollution
concentrate on diesel vehicles in Seoul. Thus, development of technology for cleaner
vehicles are required to lower pollutant emissions. This can be done by encouraging
voluntary production/consumption of low-emission vehicles in Seoul.

<Table 1> Air Pollutants Emissions in Seoul(2002yr.) (unit : ton/yr.)
Sources CO NOx SOx TSP PM10 voC
Energy Industry 675 549 502 16 13 99
Non-Industry 9,658 16,106 6,161 489 342 835
Manufacturing 340 1,492 147 8 7 50
Energy Transport & Storage - - - - - 3,841
Coatings & Solvent Use - - - - - 52,862
Road Vehicles 161,506 | 65,403 894 3,485 3,485 | 27,694
Non-road Emission 7,119 | 22,713 331 875 875 2,733
Waste Treatment 157 817 122 20 4 919
Total 179,455 | 107,082 | 8,156 4,893 4,725 | 89,034

Source: MOE, "CAPSS System in Korea, , 2004.
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By applying practical policy options on the accelerated introduction of low emission
vehicles and subsidy programs, this research is intended to provide an accessible and
factual strategies to effectively deal with improving transport related air pollution
problems in Seoul. It also outlines the role definition of both central government and
Seoul city government’s strategic policy framework. Here, we focus our attention
primarily on policy and institutional measures, such as management programs and
information campaigns.

<Table 2> Comparative Checklist for Introducing Low Emission Vehicles

Furope Korea

Others | Central
Government Seoul

=
n

Programs Japan

Reduction of Fuel Tax
Subsidies Purchasing LEVs
on Engine Conversion
LEVs Attachment of DPF
Reduction of Vehicle Tax
New Emission Standards
Enforcement of purchasing LEVs
Enforcement of selling LEVs
Subsidy of Infrastructure for LEVs
TAAE
Exemption/Discount of Tolls X
Public Parking Fees Discount [ ) L J

Note: @=implementing, x=N/A, A=considering in the future under Special Law on
Cleaning Air Environment of Seoul Metropolitan Area.

> >

00000 - 000

x |@| x

000 oo oo e oo -
L 2 21 28 2l 21 2l 21 g0 gl gl i

Management Programs

From the viewpoints of promoting low emission vehicles, two categories can be
considered: low-emitting program of in-use vehicles, and introduction of new low
emission vehicles. The former can take one of three tracks: (D attachments of
particulate filter(DPF) with in-use diesel vehicles, 2) conversion of engine from diesel
to LPG; or @ DOC engine conversion. Compared with the such program, new
technology for the environment-friendly vehicles is recently introduced. Since vehicles
are responsible for the emission of both air pollutants(e.g., NOx and PM10) and
greenhouse gases(e.g., COg), accelerated introduction of low emission vehicles and
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subsidy programs are required. For programs to be effective, they need to be flexible
enough to adapt to changes in economic conditions, such as price fluctuations and
new technologies, so that they do not impede the introduction of low emission
vehicles. Especially, we suggest the following policy recommendations: D reasonable
allocation of budgets is necessary for introducing low emission vehicles by central
governments, under the condition that charges levied on diesel vehicles in Seoul
should be reassigned to the ’diesel vehicles in use’, so that DPF device can be easily
attached with less burden to the car owners, @ Fuel tax for LEVs needs to
reformulated so as to widely adopt LEVs. Moreover, subsidy programs for
purchasing, manufacturing, etc. are also required, and @ Institutional scheme and
ordinance needs to be complemented, thereby introducing and promoting LEVs in
Seoul with exemption and/or reduction of congestion toll, public parking fees, subsidy
for purchasing LEVs equivalent to case of CNG bus, etc.

Information Campaigns

Information campaigns can be one of the least expensive ways to change behavior.
Such campaigns can be informative in nature or use moral attitudes, which involve
appeal to an individual’s or business’s sense of good will. Thus central and/or local
governments and NGOs need to develop various programs to persuade citizens to use
voluntarily low emission vehicles for enhancing urban air pollution. Examples of such
programs include public education, exhibition on low emission vehicles and trial
riding, and preparing toolkits for buying them, etc.
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