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< B 2-9. EX| 2|24 Hy >
N HH () K= oA (m) A= S (m)
S 8,226,374,018.6 SWEX| 23,055,806.3| LN 2,120,460.6
S, 751,588,080.5| Z=XI& 3,134,785.0 +Z X 4,021,862.6
= 1,696,062,389.9 =R AEX| 2,204,005.9 2% 14,823,513.1
e 51,824,189.4| EDEX 11,603,025.6| XSEX 19,093,668.5
=xe 47,279.630.9 =2 293,423,623.9 S2X 2,562,812.7
o1 0 4,104,165,140.7 EZEX| 9,719,306.4| ZNEX 5,081,670.0
2AK 1,709.6. Mg 23,560,304.5  AFEX 4,376,112.3
ot 15,900,415.0  of& 216,358,698.3] 2X 26,865,945.8
CH | 268,915,112.4| 2 218,809.016.9] XEX| 94,241,165.0
zxg| 120,204,461.7) S 195,377,105.1 -
IE : B3t sH0E
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HIS Al XIS (& )
AN el X =2Xe NolstZ B MR
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ror
o

(3) AN - 2ot

ked

® X[HLHZ 44 LHGRDP)

] 2016 SHETO| X|QLfESMAS 117,0750A {22 20144 (105,0024
of2l) tie| 11.5% Z7}gt
[ A|l2EZ = EfoH0| 712 W2 42.8% S7I5FF 10, OFMAIE 0.02% ZEAEH
- FUMoZ s MOMAJ} IR B 31524 e BTt
- 2015 CHH| 2016 X|AUjSM A2 of A0 JFRF B2 13.4% Z716H9 1,
FUMoZ = ORAAIZ} 7R e 1 12149 ot
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of ¥s
CE2-11 BAHEYE B /R EE >
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Ze 104 37 65 2 0 792
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2% | EXETO| 35
O ed™dol zetEl M7|, Jla, 7| ¥ 37|12 3¢9 42 s34
MEZZX HES 99.2%2 0|10 AMEtstaEM AT} Mx| 2 HM Fol A
o] A2ZZX} H82 99.8~100.0%2 SHY T HCl =2
< H 2-14. FAKS AYHE FARA(2017'9 7|F) >
AAES SHUT(Y) | SFA(Y)  YTIA(Y) | HIR(H) | EfeHR(H)
A A 897,794 36,807 79,109 20,426 21,843
JE=Lpy 132,245 7,150 10,012 3,721 5,133
Q2= 37,086 2,627 2,420 1,147 2,213
=== 595,591 21,177 56,902 11,694 11,547
AN L U= 96,947 4,245 7,516 2,611 2,254
JIEFE AR 35,925 1,608 2,259 1,253 696
M|, oA, =) &

2 Do 6,199 1,716 1,250 175 1,733
E=Lpy 17 1 1 1
Q2= 5 0 0 0 1
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< H 2-15 1204 R| HE 35T >
(549 : Htoe)
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j:éfl e YH f= 79.10 | 2 200.0| 484,020/ 212,609

83.08 | 1 560.0) 2,954,264 635,000

'84.02 | 2 560.0) 3,053,477 660,000

YLE | uy - '93.04 | 3 560.0/ 4,610,675 638,000

nk-ke ‘94.03 | 4 560.0/ 3,635,706 593,000

‘97.07 | 5 500.0/ 3,363,247 508,000

'98.01 | 6 500.0| 3,831,245 509,000

‘97.07 | 1 500.0/ 3,353,489 523,000

9711 | 2 500.0/ 4,119,836 525,000

'98.07 | 3 500.0/ 4,106,287 525,315

JYEE | Ly ss '99.03 | 4 500.0/ 3,361,318 522,957

CJ=ha 00.07 | 5 500.0| 4,054,851 522,097

01.07 | 6 500.0/ 3,269,918 524,100

0812 | 7 500.0| 3,411,272 507,068

09.05 | 8 500.0/ 4,135,107 508,103

G o1 16.08 | 1 340.0/ 2,189,246 353,000

SR 11| 2 328.6| 2,412,196 336,000

04 2= Al — . 7210 |1 250.0/ 1,055,907 252,569

7210 | 2 250.0| 1,754,617 250,981




| B TaHet ZISHAOUR(aTA) HE EtgY o

—y

—

YA
<EAS>
ChY 3 AMY g4XI)|Y | F=ZEE | 3D g?ﬁg %th? ﬂ?iwa;eﬂ
'99.06 | 1 500.0, 3,338,289 523,732
‘99.12 | 2 500.0 4,018,867 525,501
‘00.09 3 500.0, 2,573,495 505,369
01.03 | 4 500.0/ 3,024,823 498,941
BHEE | g .. 0510 | 5 500.0| 3,419,064 499,915
SHRIAl ‘06.04 | 6 500.0| 3,374,954 489,422
07.06 7 500.0 2,981,958 500,245
07.12 | 8 500.0 2,967,510 500,322
16.07 9 1,020.0| 5,015,224 1,021,651
16.09 | 10 | 1,020.0/ 5,509,087 1,027,239
'80.12 | 1 500.0 2,685,601 541,000
'84.09 2 500.0 2,715,581 533,000
‘93.04 3 500.0 2,701,696 525,000
NS |,y s '93.06 | 4 500.0/ 3,207,310 523,608
YA e - ‘93.12 | 5 500.0) 3,445,943 528,000
‘94.04 | 6 500.0, 3,917,983 543,000
‘08.06 7 500.0/ 3,735,120 960,496
‘08.12 | 8 500.0 3,194,125 551,551
BHEE | Loy o 17.06 | 1 1,019.0/ 5,980,952 1,105,761
YAl e T 17.09 | 2 926.0/ 5,292,899 1,077,756
‘95.06 | 1 500.0, 3,755,288 508,000
‘95.12 | 2 500.0 2,110,778 512,000
‘97.03 | 3 500.0/ 3,358,886 509,594
‘97.08 | 4 500.0 2,907,068 515,584
BHEE | Ly ol :01.10 5 500.0/ 3,230,215 506,947
Ef ot 02.05 | 6 500.0 3,819,516 504,747
07.02 | 7 500.0/ 3,283,924 504,218
‘07.08 8 500.0/ 3,799,543 489,327
‘16.10 | 9 1,050.0 6,934,043 1,061,097
17.06 | 10 | 1,050.0 5,648,377 1,048,426
g . MEEHFBAIAE © epsis.kpx.or.kr
Aot

w
o)
O
o
O




2% | YEE g
3 ), my % O
1) Cinje.ed
(1) ChN| o HdE2E! ==
O v 2L =M ALE Mgt & YI|QE=R &2 20124 o|F
Hdoote FMB2LE 2015HFE Sotste FHZE Hatet
] 201244 CHH| 2016 S 29 H7|2€ =% &2 o|HX[M4Y ) Hi
MY A4 HMIY o4, 718K AR, TROIE 2¥Y, 59 220
A2 0.8-17.0% 245D HABH, oUXISE 2 NF, HER0E 2
A, HI|ExXel, 7|Ef HEY FEo A% 2.8~34.8% St
< H 2-30 EEE-AEE Q7[_EE2E HEY >
(&2l - E/yr)
& 20124 20134 20144 20154 20164
2] 3,790,234 3,782,853 3,580,060 4,546,960 4,672,505
N KA A A 342,302 361,589 337,278 318,735 316,757
HIAH HAA 217,491 217,048 190,825 192,404 185,869
HEY AL 543,538 559,778 472,390 503,697 515,826
MASHE 429,101 420,500 419,964 437,281 448,577
HUuX=& & HNE 26,985 27,241 27,645 29,137 30,160
FIZ2H MS 565,495 562,070 549,318 555,359 558,004
T20ls & 903,836 856,115 731,475 699,516 781,354
HEZ0ls & 426,041 460,559 537,651 564,671 574,508
HOI2He 75,554 65,309 64,618 73,535 77,702
=9 238,975 231,117 227,953 231,263 237,017
JIEt HER 20,917 21,529 20,940 21,999 21,754
HIAFH X - - - 535,123 537,707
M2 HA - - - 384,239 387,270
Az SESENER, SIS 2E BHEE MBIA @ airemiss.nier.go.kr
] 20124 cid] 20164 =ZAE H7|Y9=2 &2 S0x, NH:el &<

0.7~16.4%

S7tet

2tas

22 PMyo, PMps, NOx, CO, TSP, VOC2|

12.4~234.6%



CSMESIEEITA O] HIAY HAHQL FIRHANLIX|(UMA) Met BN o1
CH2-31 ARE-24E Q7(_EE2E HEY >
(&2l @ E/yr)
o =] PMio PMas SOx NOx NHs CO TSP VOC
20124 | 3,790,234| 119,980 76,287 417,645| 1,075,207| 303,463| 703,586| 182,744 911,322
20134 | 3,782,853| 121,563| 76,802 404,660 1,090,614| 292,973| 696,682| 185,986/ 913,573
20144 | 3,580,060 97,918| 63,286 343,161 1,135,743| 292,501| 594,454| 147,194 905,803
20154 | 4,546,960| 233,177| 98,806| 352,292| 1,157,728 297,167| 792,776| 604,243 1,010,771
20164 | 4,672,505| 233,085| 100,247 358,951 1,248,309| 301,301 795,044| 611,539 1,024,029
Az SESENER, SIS 2E BHEE MBIA © airemiss.nier.go.kr
O 2016 7|&F o X[ oA H|MY oAb HM=EY ) E20[52Y
Y, HEZ20|S2¥H FE2 Noxo| si&3o| 7H& o MM3Y BEE2
S0x, olHX|+d ¥ M, ®7|EH ALg, H7IEXME 22 VG, s¢,
1B HEY FE2 NH3, H[AHHX] %%% TSP, 424 2 BEE2 (0
o HiEZ0| Jt& B3
CE 23 BEE-2UY 07|98SY HEH2016) >
(S E/yr)
S =iy PMio PM2s SOx NOx NH3 CO TSP VOC
=y 4,672,505|233,085/100,247| 358,951 1,248,309/ 301,301| 795,044/ 611,539| 1,024,029
PN
o ;XL 316,757, 3,951 3,253| 91,696 145,445 1,559 58,579| 4,273 8,001
Aol
HLTA 185,869 1,468 978| 24,015 85,824/ 1,415 67,735/ 1,694 2,740
MEY ALl 515,826 71,794 36,785 86,593| 175,332 672 18,170/123,138 3,342
MASH 448,577 6,731 5,191|112,734 55,932| 42,489 27,340| 12,056| 186,104
WA+ 30,160 - - - - - - - 30,160
2L NE ’ ’
FIZN
Ae 558,004 558,004
T=20l=
Sorg 781,354, 10,596| 9,748 231 452,995| 5,071]244,556| 10,596 47,561
HEZ0|S
ooig 574,508| 15,588| 14,354| 41,443| 309,986 1171136,612| 15,592 40,816
HoIE2Hel 77,702 295 2521 2,161 13,570 22| 2,008 406 58,988
=g 237,017 - - - - 237,017 - - -
JIE
oot 21,754 306 275 - 167| 12,924 6,977 481 624
Bl &K 537,707/107,735| 17,286 - - - - 412,686 -
MEA
Ooqu 387,270| 14,623 12,124 78 9,059 15/ 233,066/ 30,618 87,687
Az . =gstZustd, DI E 22 EZ MBIA ¢ airemiss.nier.go.kr
38 « SHHT



2% | YEE g
O 2016 7|& AlEY 7[QE=E &2 d7|/2(15.2%), SHHE
(11.7%), BMEZ(11.5%)9 =2 7|7 Hs
O M2, 84 tid, d7|x, Z4x, 5T, YT, Meldr, dAl
S5, ZAMUE MFED, Hicks NxQ HIEZO| JFE BT T, oH,
Y5, 84, M3, Met=EE Ve Aol It S
< H 2-33. A8 07| EE4 HiE3H(201614)
(91 + Elyr)
& =iy PMio PM.5 SOx NOx NHs CO TSP VOC
& H | 4,672,505 233,085 100,247| 358,951 1,248,309| 301,301 795,044| 611,539| 1,024,029
N2 233,013 8,571 2,524 4,039 73,042 3,946/ 56,275 21,518 63,098
St 152,407 6,903 2,544 10,777 49,468 1,744, 23,388 16,684 40,899
CH=? 102,970 4,019 1,409 4,187 30,110 1,780, 19,991/ 10,210 31,264
ol 186,110 6,306 2,247 12,368 49,389 6,958/ 37,856, 18,972 52,014
&= 47,756 1,955 617 351 12,951 977 9,100 5,238 16,567
& 51,172 1,616 606 854 15,719 828/ 11,498 4,506 15,545
4t 261,158 4,739 2,502| 49,214 51,223| 15,134 31,658 9,887 96,801
NES 26,638 1,434 441 148 6,245 3,250 5,443 2,938 6,739
=l 710,957) 32,900/ 11,127, 15,415 203,655 46,428 131,070/ 85,231 185,131
23 233,634 9,629 3,954| 17,762 83,500/ 12,735 44,559| 35,770 25,725
== 232,228 9,591 3,889 9,067 73,029, 16,673 47,926/ 31,910 40,143
s 546,191 38,379| 18,822| 81,843 134,889 49,585| 64,146/ 85,217 73,310
&= 248,404, 10,328 3,461 6,669 40,858| 32,627| 42,554| 40,605 71,302
Mt 475,404| 29,096| 13,613 62,171 105,776/ 40,967 63,481 73,092 87,208
4= 538,127| 46,290 22,670/ 39,361 109,746 34,252| 92,674| 108,066 85,068
a4 389,187 14,024 5,548| 30,914| 102,053| 25,389 55,630 47,846 107,783
NES 68,415 4,026 1,215 2,106 18,692 8,022/ 13,007, 10,571 10,776
HtCH 168,738 3,279 3,061 11,704 87,966 8| 44,787 3,279 14,654
Az gSZuEE. IS SE BHEZ MEIA & airemiss.nier.go.kr
O SYEE AZE 7Y &2 YRIAI(36.8%), AAAI(12.8%),
HEA(9.1%), MOFA(8.7%), ENCHR(7.3%)2 =22 %S
- MERStHEM AT 2HE0 HHEA| YEA MEF, B2 YUY 2E
B Z2 B2 304,544 /yr(55.86) 2 SHUT MAujEZo| Meto|Are A
Xlet
O MO SFA|, EHA| =MA[ HEBAl, YZTIA, MHEZ, EfFHE2 NOX
of HiEZO0| JIE EI ofrAl | AMAAIE= VOC, AR, H U2 00, F
o2 TSP, =M, o AZ2 NH:el i E=0| 71 Be



LSMEIRIATA L TN et ZIBAMUX|(ATA) HE EBtEY S

< H 2-34 SEEE AR U7[E 2 HIET2016E) >

(& E/yr)
-+ A PMyo PM2s SOx NOx NH3 CO TSP VOC

g | 546,191 38,379 18,822 81,843| 134,889 49,585 64,146/ 85,217/ 73,310
HOLAl | 47,559 2,133 708 760, 12,101 4,967 8,378 6,474) 12,039
SFA | 17,639 876 318 86| 4,360 2,497 3,731 3,579 2,192
SEAl | 49,826 1,117 611 11,659 19,430, 4,889 6,680 2,951 2,489
OF&FAL | 30,020 1,217 399 558/ 6,496 2,830| 4,887| 3,944) 9,687
N&EAL | 69,687 1,124 458| 16,568/ 10,753| 5,580| 6,054] 3,411 25,738
=4FAlL | 16,740 856 287 393 3,692 3,117] 3,150] 3,249 1,997
HEAI 1,326 48 19 9 425 24 348 167 286
S&IAl 1 200,933 26,507 14,117 40,087 47,692 6,465 10,565 46,884, 8,615
St 6,463 332 122 82 1,381 472 1,699 1,334 1,041
20z | 10,554 606 188 93 1,401 2,161 2,468 2,500 1,137
NEZ | 14129 496 204 1,561 5,242 1,317 2,347 1,768 1,194
o 7,702 407 143 37 942 1,731 2,133 1,480 828
4= | 17,528 830 261 59/ 2,000/ 7,008/ 2,868 2,845 1,659
Olat= | 16,429 826 315 74 2,130) 4,046, 3,462  2,742| 2,835
EHet= | 39,656 1,006 670, 9,816| 16,844| 2,481 5,376 1,889 1,575
Az . =g ustd, IS 22 EZ MBIA @ airemiss.nier.go.kr

(2) =2 AIE% Cie¥EE s

O ZI=#=l, olMex] 5 d4sixl= t7[2Y msiel &2|E 25t 7]
L= HEAMLT =25 ASFHI7IE FEStL HIE=E &
SAEES 4AZE HA 2Elst A=

- YIS WIEAL Ao B Y E, HEFE 7o S0 2E
Stl, AMEAE tH7[2E=ZF o Z 5= HAlZez =elsio] &

0135 D7l BARE B O BRENE AYY MITE 53 HES, of

o
o 75t0l AMBY olAkel BjZAIMo et
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O AIEYE 2 AIKE ti7[2g9=2 &322 jd SEHE 71 B3

- 2018 7|

MHA
01>|-
o o
F
-
o)
=
e
0
=
N
X0
L%
Mo
A
=
[P
oj
rlo
rx
S
10
N
(&%)
Q
o

- olMEiR MUHOE MA|gH sk ud | 3 WXIAIA Jhdof w2}
HEZ0| L2 HOR LIEHH(BHER o 78 E U2

fu

(9l Efyr)

Qg 20154 20164 20174 20184
- BHE2 | MYE | BHEY @ AMEE | HEY @ AMEE | HIEY | A

g 403,537 560| 401,677 573| 361,459 635 330,046 626
N 637 17 504 17 553 26 495 24
24tk 1,436 16 1,586 16 1,755 18 2,222 18
=2 3,142 9 3,332 10 2,796 10 1,630 10
ol & 16,895 39 16,707 39| 15,600 411 14,795 40
&3 122 4 113 4 73 4 72 3
& 1,049 5 1,010 5 866 6 709 6
St 23,373 47| 27,240 49| 22,084 51| 22,207 51
NES 602 6 551 7 632 8 670 8
=Pl 17,967 123 19,791 129 16,910 152 17,523 152
2 52,156 20| 52,219 21| 55,409 26| 52,810 26
e 28,458 29 32,107 29| 31,174 31| 25,572 31
A= 122,474 54| 108,708 57| 87,135 61| 75,825 59
= 6,998 29 8,357 31 7,685 33 6,325 33
MY 49,285 57| 49,063 56| 50,411 58| 48,370 57
3= 17,387 45| 19,112 43| 19,275 49| 22,218 48
3 58,918 54| 58,895 54| 46,447 55| 36,078 54
M= 2,638 6 2,382 6 2,653 6 2,526 6

5

roe
OU
i

2EX=2(2019. 4. 1))

02
b

O ANEEER ZYEHEZE Melst Z& A=t NOxe| v E20| 7t B3

AHZ= NOx7F MAsfE&2el Huto| He 222,183E/yr(67.3%) =

W 02
oot Mo

- HFE NOxol HlE0| o4t 5¥EL, Helgk, dddgre Sx2 #[E0]
p=4
==}

Zt 44.6%, 41.3%, 49.3%2 =
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2% | BRI FE
CE 237 ZR AYY ASE-QFE U7|o@2 W08 >
(Sl E/yr)
o - ABIE E] M358
s 2 = B B EE 2N
s 330,046 145,467 67,104 63,384 35,299 18,791
'E 495 144 - - - 352
S 0,002 2,033 - 30 - 159
TE! 1,630 1,080 - - - 550
OIH 14,795 12,668 - 379 1,062 687
ETES 72 - - - - 72
WS 709 337 - - - 372
S 22,207 5,640 15 2,310 13,309 933
TES 670 377 - - - 293
27 17,523 10,556 - 0 125 6,841
22 52,810 10,493 42,199 20 - 98
z= 25,572 384 24,059 39 - 1,089
ey 75,825 46,011 - 23,304 5,306 1,004
xe 6,325 3,042 - 38 425 2,819
o 48,370 12,575 819 19,680 14,461 834
2= 22,218 2,533 12 17,555 610 1,508
= 36,078 35,134 0 29 - 914
JIES 2,526 2,460 - - - 66
2 8838 BECX2(2019. 4. 1)
< H 2-38. 47| LE = GEHiEAEY HIEZHEY 109) >
(&9 : ke/yr)
=9 ANYEY | A S| Bl SOX NOX HCI | CO
| BOMEB(ZR) =Y | 23,291,827 569,462 | 11,546,245| 11,175,745 375 -
e
2 | gmowwo | ZY | 19931742 874085 09,963,050 9504508 - -
3 | TAI(ZY) | A | 19,668,220 215,045 8,896,572 10,552,533 4,024 46
4 | TAD(EE) | S | 17,341,122 208,445 4,695,765 12,434,046 845 2,021
5 EHS;?:; =4 | 14,993,145 625,230 6,749,145 7,618,770 - -
L2 et
6 SIS A | 14,934,513 350,211 7,708,044 6,876,258 - -
ol=3te
WEOF| 2
7 cqnm | 2F | 13,889,354 279,585 - 13,606,769 3,000, -
8 SNZE 1 i | 13407746 435,004 6.412.124] 6580398 - -
grgEey =7 | 9Tl ’ e Rt
SEUH i}
9 | Gogmes BY | 11346480 316,188 5197.530 5832762 - -
10 | GSZEA | ®Y | 10,581,328 118,194 6,513,094 3,217,489 - | 732,551
e s3HEE 5222019, 4. 1)
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0 HROME SMJA UES REFD J|TMstel hSEHDA 20154 FE
"2AslA BB BT Y Ao Bet ME, 2 2HZ AL HE

= =
dAHYH" & AlESol2 22 3

A7 247tA Hf &3 dgd FF0|
125,000tC0-eq O|Afol A& O|HLL 25,000tC0-eq O AMQI AFHZFO| ST &
HE L AAMZ XX sto] 2| g

o =I7b 24TIA UE SE EME flotod 24TtA &£ F o1 X
H| 20| 50,000tC02-eq 200TJO|AF 2|, 15,000tC02-eq 80TJO|AH AtAE S
Ed2|HH 2 X[Hsto] a2|g

do b IR

Q
i
oln
r=

h2| 24 & of| A

2 &5t
201401 A 20151 ZH23IHOLE O1F A% Bbet
0 AEERE SHHTO| 9Ie BRUAN I e 2AUTAS EE

<R 2-41 BRGHT|IE ARE 2A7tA BEY >

(221 : tonCOs—eq)

= 20144 20154 20164 20174 20184
A 604,101,475 596,456,946 604,898,142 633,564,158 650,697,298
N2 11,894,027 11,910,136 11,666,371 11,732,206 11,938,224
S 9,336,753 7,208,087 7,750,073 7,239,949 7,937,452
= 3,948,314 4,835,724 4,996,989 4,785,544 4,876,083
bS] 52,527,836 52,555,003 51,358,093 50,108,309 51,185,816
g 2,474,469 2,344,748 2,339,457 2,516,153 1,879,961
tHa 4,325,347 4,278,001 4,522,658 4,428,632 4,437,745
s 44,561,083 44,471,909 46,948,845 45,289,654 49,685,490
LIES 1,884,917 1,896,539 1,902,740 1,957,585 2,268,010
=) 45,770,551 50,429,620 51,895,912 55,360,546 64,463,809
g 38,470,120 37,278,745 38,363,319 45,091,191 50,173,655
= 22,082,483 21,770,613 22,920,392 22,886,447 22,010,132
- 144,348,565 138,932,268 139,577,573 159,731,217 157,622,104
8= 14,856,645 14,049,081 14,927,595 16,063,178 15,671,547
dy 93,448,429 93,852,103 94,519,752 98,111,284 97,948,699
= 55,090,702 52,627,007 52,695,752 52,311,697 54,228,078
g 57,120,950 56,340,423 56,962,719 54,320,298 52,461,483

= 1,960,284 1,676,939 1,549,902 1,630,268 1,909,010
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(&9 : tonCOz-eq, TJ)
S S22 AH
SAITJLA SAIIIA
el 586 | 615,683,487 | 7,505,570 el 418| 35,084,712 599,410
g 35 4,467,015 89,450 k= 55 1,878,849 35,303
a3 7 1,839,124 26,919 a4 419,295 8,261
S 6 370,560 10,782 nS(04) 51 1,910,881 30,334
SMES 27 3,226,106 65,842 WES(E%) 10 2,818,028 55,390
g 5 958,150 2,804 WE(32) 15 807,713 12,262
A 14 1,151,092 22,147 nS(ali2) 10 389,396 5,372
CIAZd0l 3| 11,941,860 147,462 SAE2 23 653,268 12,884
BHE 21 17,116,986| 264,010 & 1 15,993 325
Oj‘i?l.l 16| 253,361,741 | 3,056,585 A 20 390,899 7,824
o B
HESS 24 8,646,545 127,047 ’
CIAZdl0l, 26 548,062 11,071
gl 8 5,510,185 37,981 &II&EX
AHA T 14| 14,269,694 184,118 L& U Xl 14| 18,708,373 305,329
AR 3tst 94| 58,288,266 1,090,232 HIE== 20 428,419 6,908
H8% 13 3,039,910 51,692 A R3stst 40 1,691,507 32,471
ANSE 25| 36,491,830 199,580 a7 14 295,103 6,149
[ 8 2,655,111 18,539| AIHE 7 244,854 4,378
=l 19 3,865,324 63,435 R=cl-7d 15 385,470 7,316
NSNS 33 4,488,703 90,028 XNt=xt 33 758,285 15,081
SPIFSON; 25 3,978,331 310,595 3% 1 1,161,676 20,757
35 5/ 30,584,308| 373,204 NN 4 81,660 1,713
NP 40 6,821,646 115,746 el 4 77,624 1,316
B 10 1,636,255 28,726 S0 X 1 3,931 77
SO X 16| 13,432,114 264,694 =R 32 558,057 10,561
2 40| 104,892,020 689,017 = 4 77,329 1,590
s 8 3,576,556 73,459 =5 96,982 1177
=& 2 828,275 16,985 HJII= 1 683,058 5,561
HOI=S 68| 18,245,780 84,591 -
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[ ] coal free
planned coal exit

. coal exit under discussion
. no coal phase-out

[ | no dataorinsufficient data

Note: Cyprus, Belgium, Latvia, Lithuania, Luxembourg and Malta have no coal-fired plants.
Source: Europe Beyond Coal (2018) and national sources

A& @ Europe Beyond. 2018. and national sources
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4 I3
Transformation
WEDO 4 cja
IEN
LN4S JTA
TUED
KftC
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Managerial reform
KEY
CJA: Climate Justice Alliance
IEN: Indigenous Environmental Network —|Canada coal
ILO: International Labour Organization I\T’ahmbe phase-out
ITUC: Intemational Trade Union Confederation aflay
JTA: Just Transition Alliance
KftC: Kentuckians for the Commonwealth
LN4S: Labour Network for Sustainability Ruhr region

: Ini transition
TUED: Trade L n_lons fgr Energy Democracy Status quo
WEDO: Women's Environment v
and Development Organization
“No harm done”

XZ : UNRISD. 2018. Mapping Just Transition(s) to a Low—Carbon World,
Research Collaborative
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T/ MR AN M ALRIR HE

MOHEg &5t M8
- oM Hu|A gl vrdE2 2017~2018H2| A AN & CHe o 2Au| ZIIE
M35t 20184 OITOH 2 g o ye|gS M8
- WM dfEAHT= MEREE 0.8229tC0.e/MNh, LNG 0.3487tC0e/Mih, =&
0.4191tC0e/MWhE XM S(HMB8xt M2 7|24 2o AL2et A1 5Y)
3) MEAY S| Z=mE ey 2T
2017 MA|E ARt 2o ZItE H|W
MY MM Y ZEOHM2 ALl Hel JAlSH AnE zojE £
U= Ao =2 LIEHH
<R 5-20 20179 AR AAz(eF 2O Auf H|W >
e SMP 2H A et LNG dERAH =
AESHY 421 /KWh | 148,427(26.8%) | 241,739(43.6%) | 126,146(22.8%) 44 73
HAX 2O 421 /KWh | 146,311(26.4%) | 243,406(43.9%) | 126,571(22.9%) 44 43
= SMP(System Marginal Cost, AISStHIIA) : &S0 YA = JIE HIN 2&I|Q HzH| I}
] SMPe| A <k 1.5%, M| A= 0.67% HE X7} L6t
= A2 2EE £ Ay, Y F=xl= HE AZstA0ILE HAZEHA
o =HItYo| eMst= ARMl =Fo 22t TS
O 2ol MM EM oy Z2OH2 ALt Hel FAlet Z2IE 2
ofF 4 9lE HoR Uek2
O] wat, Mt MSTI|EAH S28 20304 2 MY wH oS3}
e 2o =208 of5Z1E dlWeh Zof i ZiME HEFoAM
AEet SAM o Fx[2F 2 XI0|E HO|X] %= HFX[E HEHE A2
2 HEE
< B 5-30 A8zf HELZ7|2AE £F 0|S2|2 2030 HHYH ZO|AM o|SX| H|W >
S o P A E LNG JIEH
N8X &=z J|2H & 150.3(23.9%) 254.9(40.5%) 91.1(14.5%) 6.9(1.1%)
HAX 2O 148.8(23.7%) 257.7(41.0%) 90.1(14.3%) 6.7(1.1%)
YT . 121




LSMEIRIATA L TN et ZIBAMUX|(ATA) HE EBtEY S

2 | AlLEle &Y R =

1) 232 1 - 23X Z|Tof AlL2|L

(1) MIgAT Tz |EHIE add|ofH]Z

O ™8zt M=
2026~2031A 74X

- BE¥std 1.257| 20224 HAE of™o|eEz 2023HFEE E=T|HAM
feide]

|2A2la MM MdlofH|82 2018~2025E7FX]  19%,

o]
=

o N
N
2=

[] 2020~2022'4 AMH|oH|82 29.4~31.4%0|22 XX AMu|ojd|g 19%=Cl
10.4% O|A =11, 7|7y Mu|22F2 9.4GW O|AF OJRFZ=7| M 2o 223}

2 1-287|9 TO|HME M43 2H7} 9lS HoR e

— T Ho &

<H 54 AR WEeg WY S

(42 : GW)
} - - Al & ESES AH|

A | z0N=E  SHFLH HFLH | URS NG gAa | HHAD | U
2017 85.2 107.8 101.4 6.4 107.8 26.5%
2018 87.2 110.7 103.7 7.0 110.7 27.1%
2019 88.5 113.4 105.4 8.0 113.4 28.0%
2020 90.3 116.9 107.5 9.4 116.9 29.4%
2021 921 119.9 109.6 10.3 119.9 30.2%
2022 93.3 122.6 111.0 11.5 122.6 31.4%
2023 94.5 121.9 112.5 9.4 121.9 29.0%
2024 95.7 122.2 113.8 8.3 122.2 27.7%
2025 96.7 120.7 115.0 5.7 120.7 24.9%
2026 97.6 119.5 119.0 0.5 119.5 22.5%
2027 98.4 118.4 120.1 N1T 1.8 120.2 22.1%
2028 99.1 117.9 120.9 A3.0 1.4 121.1 22.1%
2029 99.8 17.7 121.8 A4 0.8 121.7 21.9%
2030 100.5 118.3 122.6 A4.3 0.6 122.8 22.2%
2031 101.1 118.3 123.3 A5.0 0.6 123.5 22.2%




T/ MR AN M ALRIR HE

(2) 2= 1 - 237 =) AlL2]|2 Al S 243t
O H&E3s 1257 =T|H M Azl AA
O BE2sted 1257 =7|HMA| 2019~202214 SO 1A|ZF ko] E&} 5}
HsiME MadsZ0| 7kseA| 24 et
- 7|FE AUZ|R : HM8RF MEFZ J|2AE S MH|AE, MU0 WE A
Liz|@
- ZI|HAM AL 1 7|FE AlLI22 S x=AH0AM 20194 1Y EH 125
717 Z7|H M == He=E I
@ H&Es 1257 =T|H M ALzl ol
O 2MZ3n 7|21 7| AL 25 MEsgd 271 ele Aoz
LIEH
[ HEH51 1257 =7|HAol w2 85 Mz (22 NG ¢4XMzHo=z
i =0 ofof 2 SMP= 2019~2021d "o 12/ /khh T ASsk ZdQl
- NG CHAof w2} 2019~2021d EHAH| 22 ok 2~3% o MT ZJtbgt
(0 233t 1257 Z=7|HMAl ofdHX| sj&22 20204 Of ATt~
Hi Z22 20194 O|F ZUASt= Z2eZE EME
< B 5-5. & Dol 2 At >
SMP SAHIE I REE: SAIA HIEY
ol (21/kWh) (=9) (PM2.5 QHE) (eCO, MOtE)
JIE XJEHM | JIFE  XJHA | JIFE | XJEAM L JIE | EIIHM
2019 91.0 92.1 208 23.0 37.6 40.0/ 2453 2427
2020 87.2 88.0 21.9 002 39.2 38.6/ 2533 2505
2021 85.6 86.5 215 21.8 41.1 4031 2622 259.0
2020 81.8 81.8 20.0 19.9 42 6 425 266.2  266.2
% O|efZo| HEHSIH 1257 =7|HMAl MY AMuloju|go 2H7F &
1, WMH|E2 SItolH o|MEX] 2 2ATIA AR 2o e A
oz EAMEin 20194 118 1 “D|MHX| 22| SeAHE” A 20204
128 HA=s He=z AYE
EHUT .+ 123
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5% / AEtaf] AR T AR HE

< B 56 MEREIHEA MY ALER 7[F >

wra | x| SUBE L cagg BN ERAS a0y o5d my
(MW) HHE(HER)
SEH# = 500 1983.12 2022.05 - -
HE#2 = 500 1984.09 2022.05 - -
EH OF4£1 =i 500 1995.06 2025.12 - -
EH OH42 s 500 1995.12 2025.12 - -
HE#3 =i 500 1993.04 - 2023.04 2018.04
SE#4 = 500 1993.06 - 2023.06 2018.06
BE#5 = 500 1993.12 - 2023.12 2018.12
2346 = 500 1994.04 - 2024.04 2019.04
EH OH#3 s 500 1997.03 - 2027.03 2022.03
EH Ot44 =i 500 1997.07 - 2027.07 2022.07
S RI41 =i 500 1999.06 - 2029.06 2024.06
SHEI#2 = 500 1999.12 - 2029.12 2024.12
S RI#3 = 500 2000.09 - 2030.09 2025.09
S RI#4 = 500 2001.03 - 2031.03 2026.03
EH OH4#5 s 500 2001.10 - 2031.10 2026.10
EH OH#6 s 500 2002.05 - 2032.05 2027.05
XI5 =) 500 2005.10 - 2035.10 2030.10
SY#2 i 250 1984.12 2021.01 - -
S 41 N 250 1985.03 2021.01 - -
HEH#1 oI A 800 2004.07 - 2034.07 2029.07
HEH#2 oI A 800 2004.11 - 2034.11 2029.11
AbE 1 a4 560 1983.08 2019.12 - -
A ILH#D aY 560 1984.02 2019.12 - -
ALE 43 ad 560 1993.04 2024.03 - -
AR ILH4 ad 560 1994.03 2024.03 - -
ol S#1 ad 500 1997.07 - 2027.07 2022.07
AE T H#5 ag 500 1997.07 - 2027.07 2022.07
ots#2 ay 500 1997.11 - 2027.11 2022.11
A ZH#6 a4 500 1998.01 - 2028.01 2023.01
=#3 ad 500 1998.07 - 2028.07 2023.07
SH#4 ad 500 1999.03 - 2029.03 2024.03
S#5 a 500 2000.07 - 2030.07 2025.07
ot=#6 ay 500 2001.07 - 2031.07 2026.07
AS#2 Al 200 1979.10 2019.01 - -
Sol#1 Al 200 1998.10 - 2028.10 2023.10
sol#2 A& 200 1999.09 - 2029.09 2024.09
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S MERIZUHAC] LA HAQ FISFAUILIRI(LTA) HEH EIY o
[ HMext MAZ7|2A & dulofd|gs no{dh MEMdu|et =y dulof u}
E RS 304, 26 J[ECE HY = MEtEHLUN S |l
HH 304 J|E2 2026 RE, 254 7|F2 2026 FE Mulofu|gS FF
Stx| =&
<H 5T Az HEegZ[E2AE 7IE Y GHIET >
(=0 MW)
oo NEEH 8X BN W2E 8% =8 HHss fgﬂﬂjlalﬂiz ?l%t
- EF Y -®- 304 o514 2 Jiz | 2od JIT
® |®  ©-6-® ® ® -0-0 ©6-6-0
2020 | 107,500 116,900 9,400 - 2,000, 9,400 7,400
2021 | 109,600 119,900 10,300 - - 10,300/ 8,300
2022 | 111,000 122,600 11,600 - 2,500 11,600/ 7,100
2023 | 112,500 121,900 9,400, 1,500/ 1,200/ 7,900, 3,700
2024 | 113,800 122,200 8,400 500 1,700,  6,400]  1.000
2025 | 115,000 120,700 5700, - 1,000 38,700] -2,700
2026 | 119,000 119,500 500, - 1,500)  -1,500]  -9,400
2027 | 120,100 120,200 100 2,500 500/  -4,400 10,300
2028 | 120,900 121,100 200, 1,200, - -5,500, 10,200
2029 | 121,800 121,700 -100, 1,700/  1,600| -7,500] -12,100
2030 | 123,300 123,500 200, 1,000 500/  -8,200 -12,300
0% = FRYOZ Hut
O dujole|g 22%5 £55t7] flsto] A LNG(THS) Mg 30d 7|82
2026, 254 7| &2 2025 R E F¢
< 58 OfF LNG(E=) ZHE &9t >
(S92 0 MW)
HYDH A= 2 OHAl NG 21X 2% HEE HHI8Y
oI | 308 JIF | 258 JIE | 30d JIE | 256 J|F | 304 JIF | 25 JIE
® © ® O) ®+@ G+O
2020 9,400 7,400 - - 9,400 7,400
2021 10,300 8,300 - - 10,300 8,300
2022 11,600 7,100 - - 11,600 7,100
2023 7,900 3,700 - - 7,900 3,700
2024 6,400 1.000 - - 6,400 1,000
2025 3,700 -2,700 - 3,000 3,700 300
2026 -1,500 -9,400 2,000 6,500 500 100
2027 -4,400,  -10,300 2,500 1,000 100 200
2028 5,500, —10,200 1,200 - 200 300
2029 -7,500,  -12,100 1,700 1,500 -100 100
2030 -8,200,  -12,300 1,000 500 200 200

CO% O +3

=
T -

2oz A



MEISIZ) TR A AlLRIQ HE

] ING ZH™E ol2loff Al - MMoHX] UMels Fesle 2o 2MZI
2030 7|F 71 £=22H0| i 1,250MW(AlE AMH|22H 2 LIEL
- 1,250MF O| A2 Al - MMOHXE FIlet ¢ TLY EH FF2=Z HS
Y B/ls(MH|EF 7[F22E 30 550MW)
[ 202245 E Al - MHAHX] SFs HIHMoz FIHAA 203040
1,250M0 7 FIHe[= AL A
- HM8xt MAHLZT|2AHE A Al MoK AT ZUtg 2 370 E HY
< RE 59, ALAAEoHA|¥E I3 7|0 >
i _ = A olg M E
= om | E | 4 % 2 o A
I E 16% 2% 28% 1% 29% 5% 76% 73% 60%
< H 5-10. A 2jM0LR| 27t A28k >
(S : MW)
ol AITHAY B Z B Zz
= Z NSEY =X Agey sH2% SLEES
2020 0 0 0 0 0
2021 0 0 0 0 0
2022 100 65 35 420 1,820
2023 200 122 78 780 4,100
2024 400 256 144 1,640 7,550
2025 530 322 208 2,060 10,950
2026 660 401 259 2,570 13,660
2027 800 509 291 3,260 15,300
2028 945 551 394 3,530 20,710
2029 1,090 636 454 4,080 23,890
2030 1,250 762 488 4,880 25,670
O MErste et A oA A - T{Mo|HX] + ING S22 AT MH Md|g2
T2l ot <E 5-11>1f ZHo| 22F AN
- AMH| 20 771 U= 20244 7K = OiA 2Melel TS XSt 2025
H o|Fof= Mu| ofH|&S D2 thA &M £
% A MM X| M ES o Y oES M
- Ej Y SISO EZAL gt T EfkIEM A0l 2013~2018H M T
HNMZS NE
YT . 127



L SMEISIZIZMAC] TN WAL RIBIZULIK|(UKA) M3t EfEA G
- Ea : GRud 3, A 28 wNac] 2013-2017d SR BE wNYS
N
-1 O
<HS5-110 A-AAOHZ] + LNG CHA|| LM Bt >
el 0 MW)
HMD BEE 2 CH A A NG 22X WEE SHHIRY
8 g0l 1= [ 25w o1 | AN 30u J1= | 254 J1= | 301 J1E | 254 =
® o | =438%¥ ® © O+O+® | O+Q+O
2020 9,400 7,400 - - - 9,400 7,400
2021 10,300 8,300 - - - 10,300 8,300
2022 11,600 7,100 100 - - 11,700 7,200
2023 7,900 3,700 100 - - 8,100 3,900
2024 6,400 1,000 200 - - 6,800 1,400
2025 3,700,  -2,700 130 - 2,470 4,230 300
2026 -1,5000  -9,400 130 1,340 6,370 500 100
02027 -4.400  -10,300 140 2,360 860 100 200
2028 -5,500 -10,200 145 1,055 - 200 445
2029 -7.5000  -12,100 145 1,555 1,210 -100 -100
2030 -8,2000 -12,300 160 840 340 200 200
F 0% W U2 FHHOZ At
(3) MERHHINMA AlLl2| 2 2] 23}
[] BAU CHH| 2030 =2 2AI7tA HiE2F2 850.880tEC 2 MAtz|o{, HiZ
SHE2 574.380LE oL 2 ZFs= #Y
0 ol & Mae2ol 2A7A HEYS 333.280E02 NYs, v|Z =X
22 102 7HHOLE O|Lf 2 ZEot= A
[ AlLig|2 2ol 2A ZI 2 AlL2|RYE 2AIA Hil&22 183.1~225.944
0H(C0,0l0{, MEEE HjE = EZ 192.790H(0,S HESI= AlLIEIR2E
A-2(192.0tC0,) @+ B-2(183.1tC0,) AlL{2|2 ¢
[ MEtdoz Al - MUK E FII M8t AlLg|29 2AIT7IA HIZZ0|
O 2HA LiER
- MEtsiadutMol HX|QF HHEO Al - KMol X|e] 7| EEII 2A4TIA vl &
% U0l B3 A o U
[ 247tA ZH= S37 9 Mol 7Is8t A-22F B-2 AILIE|2 F SMP= 2030
H 7|& B-2 AlLI2|7F o SA Lt




68 / MERIE TAN M ALRIR HE

_ ADlz 29 Bt A2 AR BOf SHM =0 9 ARM Zoiofi E2
702 Hol 4 9loL} WHMH|ED JAFOR 311 AMEFsi LM Ao H A
23} AT NG WRIAS AMH|2S TasA| ol AMA mohe olae
[ HEHHEHES 15K & MESIEHYMASE HAMSH AlL2[22 SMP
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NE 5.24 1.27 0.02 0.00 0.00 0.00 6.53
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EINE 216 1.4% 42%|  17.6%  52.3%  24.5%
S0 114 0.0% 2.6% 9.6%  50.0%  37.7%
= A 129 31%  155%  28.7%|  37.2%|  15.5%
w | SPEWAL2Q 40 0.0% 2.5%|  17.5%  47.5%  32.5%
e 8 0.0% 56%  167%  389%  38.9%
RIS =) 24 0.0% 4.2% 8.3%  25.0%  62.5%
JIEt 54 3.7% 37% ~ 27.8%  37.0%  27.8%
O MEtetz{@™A7t AZ3 ggol| njx= dg & 'SHEY SHU=z
MAtmet &5 mof ' MZdoll thet BEol M AYoiol 61.1%, © A
w2 51.2% o|go| fHECI EHE
- HYEZE 60CH(75.6%), HUERE AUCHHESIH87.5%) oM f2E ks
SHOl 7t B
- AAHRE ARG STt of2lof = 3|AHI(86.8%)0llA PR{ECtE SEO|
ESNeS
192 - FEEE




A ne | ome | BR

7.6% 20.2% 36.8% 34.9%

6.2% 17.6% 42.9% 32.9%

8.1% 21.9% 30.5% 38.6%

g M =

8.6% 21.0% 37.1% 33.3%

5.2% 30.2% 19.8% 44.8%

51% 19.9% 44.2% 30.8%

71% 17.9% 37.8% 35.9%

NE 0% R

8.7% 21.4% 37.3% 32.5%

2.6% 11.5% 43.6% 32.1%

6.7% 16.7% 22.2% 38.9%

0.0% 34.3% 20.0% 45.7%

6.0% 22.2% 38.9% 32.9%

2.6% 10.5% 45.6% 41.2%

20.2% 27.1% 28.7% 22.5%

g 12 JA

0.0% 22.5% 40.0% 37.5%

11.1% 11.1% 27.8% 50.0%

4.2% 8.3% 20.8% 66.7%

5.6% 13.0% 48.1% 31.5%

o oo

oo o

AlDICH 25 7H91.7%) ol M R ElCh=

ot4(80.0%)ol M fe{Elcts SHOI B

SHH: - 193



A9 TN Mot TSHAMUX|(LTA) He EfFY AP

< B 7-37, MREESHA AE OPY U AT OFAO] BARIX| AIZA0) st 8T >

88 | oqax IS

s e+ eENN | oo wg | edE | oL

g

A 630  0.2%  6.8%  21.1%  41.4%  30.5%
R o2 210 05%  86%  13.3%  486%  29.0%
2 o7 2100 0.0%  7.6%  257%  31.4%  85.2%
2 ot 2100 0.0%|  43%  243%  443%  27.1%
200} 96|  1.0%  52%  188%|  41.7%|  33.3%
300) 156 0.0%|  2.6%  19.2%|  545%  23.7%
o 400} 156]  0.0%  7.7%  244%  34.0%  34.0%
5 500) 126 00%|  95%  23.0%|  32.5%  34.9%
800k 78] 00%  77%  205%  46.2%|  25.6%
700H 18 0.0%  222%  11.1%|  33.3%  33.3%
s 35 00%  2.9%  171%  45.7%|  34.3%
SN2 216 05%  65%  17.1%  47.2%  28.7%
=20 114]  00%  2.6%  19.3%  43.9%  34.2%
5 Aol 129 00%  155%  31.0%  34.1%  19.4%
o o DAL 2Ol 20 00%  00%  250%  45.0%  30.0%
Hex 18 0.0%  11.1%  11.1%  22.0%  55.6%
DICHIE SO} 24| 00%  00%  83%  290%  62.5%
JIEl 54 00%  56%  259%  37.0%  31.5%

O

HAHHIZ = 30CH(78.2%), MUHZ= A|DICHA| 2571 95.8%) 0l M R ECt=
SHo| 7I& ¥

AAHZ = A|OICHA| &S 71 Of2olE ZF2 - WAL - 221(80.0%) ol A 2=l
Cle SHEO| Bis

A F Ao A2 E80[2ls SE(31.0%)0] 7HE ot fHECHE SH



< B 7-38. MEeEEHA 07| QAEE HIEE QIS OJMHA| A2 tist 524 >
88 | oqax IS
2z e+ fasn | ol CEN I
o3
&3 630  0.2%  7.0%  21.4%  395%  31.9%
N o2 2100 05%  6.7%  19.0%  41.0%  32.9%
= o7 210 0.0%  9.0%  205%  36.7%|  33.8%
= Eho! 2100 0.0%  52%  248%  41.0%  29.0%
200} 96|  1.0%  31%  250%| 37.5%|  33.3%
300) 156]  0.0%  3.2%  186%  53.2%|  25.0%
g 400} 156]  0.0%  6.4%  244%|  34.0%|  353%
5 500} 126]  0.0%  11.1%  23.0%|  27.0%|  38.9%
600k 78] 0.0%  10.3%  154% 48.7%|  25.6%
7o) 18] 00% 220%  16.7%  27.8%|  33.3%
s 35 00%  2.9%  20.0%  45.7%  31.4%
3| A2 216 05%  46%  19.9%  417%  33.3%
=20 114 00%  2.6%  175%  43.0%  36.8%
i Ao 129 00%  19.4%  31.0%  28.7%  20.9%
o EZRE-DA-ZO 20 00%  00%  20.0%  50.0%  30.0%
dex 18 0.0%  11.1%  16.7%  22.0%  50.0%
NS S} 24| 00%  00%  42%  458%  50.0%
JIEl 54 0.0%  56%  241%  40.7%|  29.6%
O MEslEeE ATt AYT BH o|RE U 5 wHA FHAY £
of Z2E 2Y"' MZMo| st HZo M oAHCfe| 55.6%, M AAUTEC
39.5% O|Ato| <e2{=lct Eet
- olzw s 20r)(65.6%), MIHRE ARIEHIEEIH79. ) M SRSk
sgol S Bg
- Ad F MYl A9 ES0[2l= SEH(40.3%)0] fHECHE SHECH B}
D, PEsi HSE 2020} SES0 WHA FuxY ool 534 @
o AZHHE A UMD UK YE HoE Lel
EMHE « 195



LAY TN mMet TISHAUIR|(LTA) Hek EfFY A7

e o | e A es cmw | T

ag = U8 Fa=
A3 630 02%  7.9%  81.0%  300%  31.0%
Al 24 210 0.5% 5.7% 31.0% 32.9% 30.0%
i =R 210 0.0% 8.6% 29.5% 30.5% 31.4%
2 EH OF 210 0.0% 9.5% 32.4% 26.7% 31.4%
20CH 96 0.0% 5.2% 29.2% 40.6% 25.0%
30CH 156 0.0% 3.2% 35.3% 34.0% 27.6%
g 40CH 156 0.0% 10.3% 28.8% 26.9% 34.0%
‘; 50CH 126 0.0% 10.3% 34.1% 19.8% 35.7%
60CH 78 1.3% 11.5% 24.4% 30.8% 32.1%
7004 18 0.0% 11.1% 27.8% 33.3% 27.8%
SHA 35 0.0% 5.7% 22.9% 45.7% 25.7%
S AHR 216 0.5% 51% 29.6% 34.3% 30.6%
SEHY 114 0.0% 5.3% 22.8% 34.2% 37.7%
f‘: A 129 0.0% 20.2% 40.3% 20.2% 19.4%
= 2. A0l 40 0.0% 0.0% 40.0% 22.5% 37.5%
22X 18 0.0% 5.6% 22.2% 27.8% 44 4%
QX &SIt 24 0.0% 4.2% 16.7% 20.8% 58.3%
JIEt 54 0.0% 5.6% 38.9% 27.8% 27.8%

O

MEtatH UM AT 2ot etdof| ojxls dg & '2471A HlE2 ¢l
L AIZEM !

Ao © HAHCHe 59.0%, ™ AT 41.1%

7| =dst Mzpdol el

of&to| PHECIY EHE

HHEEZE 300(62.8%), AEEE2= Al &S7H87.5%) 0l M fHECHs
SEO| 7tE Ha

Ay & dYel 49 2802k SH(42.66)0 feEcie SEECE HR
A

&3
0x -



<R 7-40. MESEUHA RATIA HIZZ QIS 7[3HEH HZPgo)| List SEE YL >
88 | oqax S
I Sg4 $3162+X| oo BE = oom
e
A 630 0.3% 8.1% 30.6% 31.1% 29.8%
A 23 210 0.0% 7.1% 30.0% 33.8% 29.0%
z =5 210 1.0% 8.6% 30.0% 28.1% 32.4%
2 Ef ot 210 0.0% 8.6% 31.9% 31.4% 28.1%
20CH 9% 0.0% 8.3% 30.2% 30.2% 31.3%
30CH 156 0.0% 7.1% 30.1% 34.6% 28.2%
g 40TH 156 0.0% 7.1% 32.7% 31.4% 28.8%
; 50CH 126 0.8% 9.5% 29.4% 28.6% 31.7%
60CH 78 1.3% 9.0% 30.8% 26.9% 32.1%
70CH 18 0.0% 11.1% 27.8% 38.9% 22.2%
shY 35 0.0% 8.6% 28.6% 31.4% 31.4%
3l 216 0.5% 6.9% 28.2% 37.5% 26.9%
S0 Y 114 0.0% 4.4% 27.2% 31.6% 36.8%
(’,j' e 129 0.8% 15.5% 42.6% 24.0% 17.1%
w | SPE- DA 40 0.0% 2.5% 35.0% 27.5% 35.0%
M2z 18 0.0% 5.6% 27.8% 11.1% 55.6%
A QIEHH 2 = 24 0.0% 0.0% 12.5% 37.5% 50.0%
JIEt 54 0.0% 11.1% 25.9% 27.8% 35.2%
[ 2MAe] LHoZ 'Riufjf sjE2 QIst ofY sl P&ko| dojt M
2 Aoz Jlthst=oto| thst ZEo dHEHEZ = 11.1~34.9%, APHZ =
12.5~48.1%7 UIEHEIEPI =
- AYER = 500H(34.9%), ZUEEE Aei(48.1%)0llM 7|t ckE SEOl 7t
I Es
- Y 5 Aol A2 [ JltHEicle SEO| Z|tHEkX] Z=Ch(27.1%) 2t
sEH 2ot B3
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S MEISIZITIAC| TIAE HMQL ZIBZOILIR|(LAA) HSt Efty o1
R 7-41 YHA Loz PHi4 HIEZ QISH OfY Mo 7iM 7(iof| et 522 >
g8 | 5igex S
= sg+ JUAX | oo 2 g |
=
R 630  19.0%  29.5%  21.6%  27.3% 2.5%
R 22 210/ 18.1%  26.7%  29.5%  24.8% 1.0%
= = 210/ 18.6%  31.0%  21.4%  25.2% 3.8%
2 Ef ot 210 205%  31.0%  13.8%  31.9% 2.9%
20H 96 25.0%  26.0%  18.8%  26.0% 4.2%
30CH 156]  16.7%|  89.7%  20.5%|  19.9% 3.2%
g 40CH 156  21.2%  25.6%  20.5%|  28.8% 3.8%
o 50CH 126/ 19.0%  27.0%  19.0%|  34.1% 0.8%
60CH 78] 15.4%  25.6% = 25.6%  33.3% 0.0%
70CH 8 5.6%  27.8%  55.6% @ 11.1% 0.0%
5t 35 20.0%  31.4%  20.0%  25.7% 2.9%
5/ At2 216/ 18.1%  33.8%  21.8%  23.1% 3.2%
S201¢ 114 22.8%  851%  20.2%  21.9% 0.0%
= Argl 129 90.3%  17.8%  24.8%  45.0% 3.1%
5| Z2Y-DAFQ 40 15.0%  27.5%  22.5%  32.5% 2.5%
dex 18/ 27.8%  33.3%  22.2%  11.1% 5.6%
ARIEHY & 0 24| 542%  20.8%  12.5% 8.3% 4.2%
JIEt 540 2002%  315%  20.4%  24.1% 1.9%
O 2MALe 3oz '"SMED SMMZof MAtiet &5 o' d&o| A
oiLt JRME ZAe2 J(tist=otoll oigt AEo| AHHEZ = 19.2~27.0%,
AAHZ = 11.4~42.6%7F 7| =lcta st
- oy ze 5000(27.0%), AYHERE A (42.6%)0lM J|CHEichs SEo| 7
& s
- A T Ao A% 7oA 7|HEckE SEO| 7[CHstAl 2Z=Ck(29.5%) 2
SH 2ot 23

H
o)
3]

Of

ozt
oc
|.ﬂ




<R 7-42. LHAR LEo2 SHEI SHMZO| MAtmep AF mal JHM Z|THof st SEEY >
g8 5 yan S
2 Se4 J|magm o BE e I
e
A 630 14.0% 36.8% 25.6% 20.0% 3.7%
A 23 210 15.2% 34.3% 28.6% 18.1% 3.8%
z =5 210 13.8% 40.5% 20.0% 20.5% 5.2%
2 Ef ot 210 12.9% 35.7% 28.1% 21.4% 1.9%
20CH 9% 20.8% 30.2% 26.0% 20.8% 2.1%
30CH 156 10.9% 48.1% 21.8% 17.9% 1.3%
g 40CH 156 17.9% 37.2% 18.6% 18.6% 7.7%
; 50CH 126 12.7% 27.0% 33.3% 25.4% 1.6%
60CH 78 7.7% 33.3% 35.9% 17.9% 5.1%
70CH 18 5.6% 55.6% 16.7% 16.7% 5.6%
shY 35 20.0% 34.3% 28.6% 17.1% 0.0%
3l 216 15.7% 37.5% 25.0% 18.5% 3.2%
S0 Y 114 14.9% 45.6% 28.1% 9.6% 1.8%
fj' e 129 3.9% 25.6% 27.9% 36.4% 6.2%
o RPN Sl 40 12.5% 35.0% 35.0% 15.0% 2.5%
PSRN 18 22.2% 33.3% 16.7% 22.2% 5.6%
BICHY & =0} 24 33.3% 50.0% 4.2% 8.3% 4.2%
JIEt 54 14.8% 40.7% 20.4% 18.5% 5.6%
UMALS] o2 'MEF OfMZE I MERY ofE Il H|AMHX|T HEO|
doft JHME W Z J|thst=otoll cist 2o AHEZ = 17.7~34.1%,
AAHZ = 5.7~45.7%7F 7| =it &
AYHZ = 500H(34.1%), HLAE2E He(45.7%)0llM T cts SEOl Jt
I Es
A & Mol AR [ J|tiEicle SEO| 7|tHekX] L=Ch(28.7%) 2t
SH 2ot B3



tgd

A9 TN Mot RISFAMLIX|(ATA) M8t E

o7

< B 7-43. AL O MEH OpRy Al MERY D] HIARHZ| mjsh 7id 7|oHol| ot SEZEL >
85 oman S
I Se4 Jlogll o BE e I
e
A 630 15.7% 33.7% 25.9% 20.8% 4.0%
A 24 210 15.2% 33.8% 27.1% 21.4% 2.4%
z =5 210 18.1% 30.5% 26.2% 19.5% 5.7%
2 Ef ot 210 13.8% 36.7% 24.3% 21.4% 3.8%
20CH 9% 21.9% 25.0% 35.4% 16.7% 1.0%
30CH 156 14.7% 39.7% 25.0% 17.3% 3.2%
g 40CH 156 12.8% 40.4% 23.1% 16.7% 7.1%
; 50CH 126 19.0% 26.2% 20.6% 31.0% 3.2%
60CH 78 11.5% 30.8% 28.2% 25.6% 3.8%
70CH 18 11.1% 33.3% 33.3% 16.7% 5.6%
ShM 35 22.9% 34.3% 37.1% 5.7% 0.0%
3l 216 13.0% 35.2% 31.9% 17.1% 2.8%
S0 Y 114 18.4% 43.0% 23.7% 14.0% 0.9%
(’_j’ e 129 7.0% 21.7% 25.6% 36.4% 9.3%
w | SRR DA 40 17.5% 37.5% 17.5% 25.0% 2.5%
PSRN 18 16.7% 38.9% 16.7% 27.8% 0.0%
AQIEHHI 2SOt 24 54.2% 20.8% 8.3% 16.7% 0.0%
JIEt 54 18.5% 37.0% 16.7% 18.5% 9.3%
[ 2MAtel o2 'H7[2YEE HjE2 QI o|MHX| ZH' dgo|
ot JhME ZHe=Z Jltist=otoll tist RZo AZHEZ= 18.6~34.1%,
AoAHZ = 8.3~41.9%7F 7| =lctn &t
- AYE2 = 500H(34.1%), HUERE Hed(41.9%)0llM Z|tHE ek SEOl 7t
I Es
- Ay 3 AYol AR fYUsH J|tHEiclke SEO| 7|tHEkX] L=Ch26.4%) 2t
SH 2ot B3
200 - 3L



CH 744, LUA LBO 2 7| QA HIEZ ISt DIMHA| ZA| 7HM 7|Cof| Cfet 352w >
g8 5 yan IS
= sg+ Jlden | oo 2 g |
TE=
bl 630  14.6%  341%  259%  21.6% 3.8%
R 2y 210 13.8%  31.0%  357%  16.2% 3.3%
2 o 210 19.0%  33.8%  15.7%  26.2% 5.2%
2 Ef ot 210/ 11.0%  37.6%  26.2%  22.4% 2.9%
20 96|  17.7%  36.5% = 22.9%  18.8% 4.2%
30CH 156  12.2%|  89.7% = 29.5%  14.7% 3.8%
g 40CH 156  14.1%|  85.9% = 23.1%  21.8% 5.1%
o 50CH 126]  21.4%  21.4%  23.0%  30.2% 4.0%
60CH 78 6.4%  35.9%  32.1%  24.4% 1.3%
70CH 18] 11.1%  38.9%  27.8% = 22.2% 0.0%
5t 35 22.9%  343%  257%  14.3% 2.9%
AL 216/ 11.1%  37.0%  26.4%  22.2% 3.2%
S201¢ 114 15.8%  43.9%  27.2%  12.3% 0.9%
= Argl 129 6.2%  20.2%  31.8%  34.9% 7.0%
5| Z2Y-DAFQ 40, 15.0%  32.5%|  22.5%|  27.5% 2.5%
dex 18] 33.3%  222%  16.7%  22.2% 5.6%
ARIEHY & 0 24| 50.0%  37.5% 4.2% 4.2% 4.2%
JIEt 54 185%  38.9%  22.2%  14.8% 5.6%
O A 3oz 'UMA FHI|Y EQYo S35 2" dgo| Aot
WE Hdez Z|tist=rtol gt 2o AHEZ = 16.0~28.6%, AEH
2= 5.3+45.0%7F 7| =lctn et
- AYERE 5004(28.6%), MYERE A (45.00)00 M 7IHECHE SEoO| It
3 s
- A T Ao A% 7oA 7|HEckE SEO| 7[CHstAl Z=Ch(31.0%) 2
SH 2ot 23




L SMEBRMINAC CHAX HMe} RISIZ0LX|(LMA) Met Efgy o
<R 7-45, YA DHOZ WA FHZ|Y EQO| FF4 2F WM (0o ot SEZEL >
g8 5 yan S
e sgx JIEH;PII oo BE e S
%S
A 630 11.9% 40.6% 25.2% 17.1% 5.1%
A 23 210 7.6% 44.3% 30.0% 14.8% 3.3%
z =5 210 18.1% 33.8% 21.9% 20.5% 5.7%
2 Ef ot 210 10.0% 43.8% 23.8% 16.2% 6.2%
20CH 9% 13.5% 40.6% 28.1% 13.5% 4.2%
30CH 156 12.2% 44.9% 26.9% 10.3% 5.8%
g 40CH 156 12.2% 44.9% 15.4% 21.8% 5.8%
; 50CH 126 14.3% 32.5% 24.6% 24.6% 4.0%
60CH 78 6.4% 38.5% 34.6% 14.1% 6.4%
70CH 18 5.6% 33.3% 44.4% 16.7% 0.0%
shY 35 17.1% 40.0% 25.7% 14.3% 2.9%
3l 216 10.2% 44.0% 25.0% 17.6% 3.2%
sS40 114 12.3% 52.6% 29.8% 3.5% 1.8%
(’j‘ atgd 129 7.0% 24.0% 24.0% 34.1% 10.9%
w | SPE- DAY 40 10.0% 45.0% 22.5% 15.0% 7.5%
rSESES 18 16.7% 33.3% 16.7% 27.8% 5.6%
A QIEHHI 2 S 0t 24 37.5% 41.7% 12.5% 4.2% 4.2%
JIEt 54 14.8% 40.7% 29.6% 9.3% 5.6%
[ gMALe] oz 'RAMJtA viE2 QIst 7|FHst PEko| daft M
2 Aoz Jltfst=oto| it ZEo| HHEHEZ = 13.522.2%, AAHZ =
6.1~33.3%7}F Z|HElCt st
- I = 5004(22.2%), AYE2= AY(33.3%)0llAM Z|tHEcHE SEoO| It
I Es
- N F Aol F2 |5 7|ciElcks SEO| Z|CHSHAl 2=Ch(31.0%) 2
oot Jdrf ge
202 - 33LEE




< B 7-46. LA RHOR 2MTA BIEE QISH 7| 8IS JHM J|Ciof ok STEL >
85 igstx e
e SE4 JIEH;FII o 28 e I
Pl
bl 630 10.6%  41.7%  80.0%  15.1% 2.5%
A 2y 210 11.0%  37.1%  38.1% 11.9% 1.9%
z =R 210 14.3%  41.9%  21.4% 18.1% 4.3%
s Ef o 210 6.7%  46.2%  30.5% 15.2% 1.4%
20 96 16.7%|  37.5%  32.3% 11.5% 2.1%
30CH 156 12.2%|  48.1%  25.6% 11.5% 2.6%
S 40CH 156 10.3%|  46.2%  23.1% 16.7% 3.8%
o 50CH 126 9.5%  34.9%  33.3% 19.8% 2.4%
60CH 78 26%  385%  42.3% 15.4% 1.3%
70CH 18 11.1%|  33.3%  38.9% 16.7% 0.0%
A 35,  22.9%  28.6%  37.1% 8.6% 2.9%
3| Al 216 9.3%  46.3%  29.2% 13.0% 2.3%
S0/ 114 7.9%  52.6%  33.3% 6.1% 0.0%
fj' A 129 47%  26.4%  357%  28.7% 4.7%
w | SRR DA 40 15.0%  45.0% 15.0%  22.5% 2.5%
Hex 18 16.7%  33.3%  222% = 22.2% 5.6%
NEl=y: =yl 24| 29.2%  50.0% 8.3% 8.3% 4.2%
JIEt 54 14.8%  426%  31.5% 9.3% 1.9%
@ MERHUNMA ChAE 4 WEo| e 24
7b, MEfS A cAH HY H iAol X =2 I3 2
O "Metsted M AT HAH =S olMHX JHMnt 7|83} 2tato] 37 =
o & Zolct' of ciet Hzoll M AHCfo| 57.9%, H AT 41.9% OI
Ao Solgtcty et
- HEEERE 300H(71.8%), HUERE AUt ESIHT5.0%) A Seletcts
SHOl 7t& B3
- AY & Mo F SolstA| 2£2(30.2%) 1t E&(27.9%)012t= SHOl B
of 50%E HAl XIS
S¥dE » 203



L SMERIEATA HAX ARl ISANLK|(LHA) Mg EfgY S

< B 7-47. qEeiEE A HAA O] F 7| SHEs0| £50| 2 20|00 Hieh SEEL >

e _

ag sga ggﬂén =aat =g sam P

=
&7 630  0.3%  13.2%  23.7%  502%  12.7%
Al 23 210 0.5% 11.0% 21.9% 57.6% 9.0%
= = 210 0.5% 15.2% 20.0% 50.0% 14.3%
2 EH OF 210 0.0% 13.3% 29.0% 42 .9% 14.8%
20CH 96 1.0% 10.4% 28.1% 50.0% 10.4%
30CH 156 0.0% 8.3% 19.9% 59.6% 12.2%
g 40CH 156 0.0% 14.7% 24.4% 44.9% 16.0%
‘; 50CH 126 0.0% 18.3% 23.8% 45.2% 12.7%
60CH 78 1.3% 11.5% 26.9% 50.0% 10.3%
70CH 18 0.0% 27.8% 11.1% 50.0% 11.1%
St 35 0.0% 8.6% 28.6% 54.3% 8.6%
SIAFR 216 0.5% 10.6% 22.2% 55.6% 11.1%
SENHY 114 0.0% 3.5% 21.9% 58.8% 15.8%
f‘: A 129 0.0% 30.2% 27.9% 33.3% 8.5%
=Y 228 WAF-Z0l 40 0.0% 7.5% 20.0% 50.0% 22.5%
HE2X 18 0.0% 11.1% 16.7% 61.1% 11.1%
MBI & SO} 24 0.0% 12.5% 12.5% 41.7% 33.3%
JIEt 54 1.9% 11.1% 29.6% 48.1% 9.3%
0 w3 MEEUHLY BYMHE UHOR HosiH £US AN
of A% SYHE SCh of et Lol HLRE 17.9-97.3%, N
2= 4.2-49.6%7F Soletoti B

_ oz a 500f(37.3%), AUEEE ARI(49.6%)0lM Eo|sicte S| 7}

o o

204 - FHE:



B 7-08, MESIREA BN oM ATNY SOl Tt SHEL >

S

2g ses | soim =aat =g sam P

PER S =i
a5 630 10.3%  42.2%  20.0%  25.1%  2.4%
Al 24 210 8.6% 47.1% 15.7% 26.7% 1.9%
o =R 210 9.0% 41.4% 26.7% 21.0% 1.9%
2 Ef ot 210 13.3% 38.1% 17.6% 27.6% 3.3%
200H 96 15.6% 38.5% 24.0% 20.8% 1.0%
30CH 156 6.4% 55.8% 19.9% 14.1% 3.8%
g 40CH 156 10.3% 45.5% 16.7% 26.3% 1.3%
‘; 50CH 126 12.7% 29.4% 20.6% 34.9% 2.4%
60CH 78 10.3% 33.3% 20.5% 32.1% 3.8%
70CH 18 0.0% 44.4% 22.2% 33.3% 0.0%
s 35 8.6% 48.6% 28.6% 14.3% 0.0%
SIAHA 216 10.2% 47.7% 19.0% 20.4% 2.8%
sy 114 10.5% 49.1% 17.5% 20.2% 2.6%
f‘: A 129 5.4% 21.7% 23.3% 48.8% 0.8%
=Y S22 - WAH-Z0I 40 15.0% 45.0% 20.0% 12.5% 7.5%
HEZ X 18 11.1% 44.4% 22.2% 22.2% 0.0%
NI & =t 24 33.3% 45.8% 16.7% 4.2% 0.0%
JIEL 54 9.3% 46.3% 16.7% 24.1% 3.7%

- HHER = 3002t 400H(57.1%), MUEBEE AlCICHH &SIHE6.7%) oM S

SHEO| 7t B35

- oAl = 50CH(37.3%)2F 60CH(35.9%) 7t EE0|2l= 2H0| 7}E ot o
Siche 25ho| 50%2 9A| 232

- A & Mo AR feUSHH solstcts SEECE S25HA| L=CH40.3%)
2t SEO| S



L SMERIEATA HAX ARl ISANLK|(LHA) Mg EfgY S

B 709, MESIRNA AHUY Qs HIR M4 OF STET >

S

2g ses | soim =aat =g sam P

PER S =i
a5 630 0.6%  22.1%  28.1%  352%  14.0%
Al 24 210 0.5% 21.4% 29.5% 33.8% 14.8%
o =R 210 1.0% 21.0% 28.1% 35.7% 14.3%
2 Ef ot 210 0.5% 23.8% 26.7% 36.2% 12.9%
200H 96 1.0% 16.7% 33.3% 34.4% 14.6%
30CH 156 0.6% 17.9% 24.4% 48.1% 9.0%
S 40CH 156 0.6% 25.0% 17.3% 42.9% 14.1%
; 50CH 126 0.0% 26.2% 37.3% 14.3% 22.2%
60CH 78 0.0% 25.6% 35.9% 25.6% 12.8%
70CH 18 5.6% 16.7% 27.8% 50.0% 0.0%
s 35 0.0% 11.4% 37.1% 42.9% 8.6%
SIAHA 216 0.5% 21.3% 24.5% 42.1% 11.6%
sy 114 0.0% 13.2% 27.2% 40.4% 19.3%
f‘: A 129 1.6% 38.8% 31.8% 19.4% 8.5%
=Y S22 - WAH-Z0I 40 0.0% 15.0% 30.0% 35.0% 20.0%
HEZ X 18 0.0% 11.1% 33.3% 27.8% 27.8%
NI & =t 24 0.0% 12.5% 20.8% 33.3% 33.3%
JIEL 54 1.9% 24.1% 29.6% 33.3% 11.1%

L. MERWE A BAR HY $ XGEH, M7|23 98 B

—

O 'Metsiddas MYollLx] DH(ESE, SH)ol Hlsf LHH[S0
e S Mo 01IL1X|°J0|E+' of et Mzof M AZCHel 44.4%, M
Nl 44.4% oldo| Solstct EHE

- AYER S 5004(65.9%), MUERE B|AHA(68.10)01M Soldtcks SHO|

- oYl & 7otel Z9 ES0l2ks 3E(50.0.0%)01 7+ Bot selgitts
C

5%, =2|5tX| 24=20| 20.4%2 2E 0 =9

206 « BT



< B 7-50. MEREEHAE AYOLR] 2O 01 x>t oj4A|Eo|H SEEL >

S

2g ses | soim =aat =g sam P

og =i
a5 630 3.3%  132%  224%  51.9%  9.2%
Al 24 210 1.9% 18.1% 25.7% 40.5% 13.8%
o =R 210 5.7% 9.0% 18.6% 60.0% 6.7%
2 Ef ot 210 2.4% 12.4% 22.9% 55.2% 7.1%
200H 96 7.3% 10.4% 21.9% 54.2% 6.3%
30CH 156 3.8% 16.0% 22.4% 43.6% 14.1%
g 40CH 156 3.2% 15.4% 16.7% 55.8% 9.0%
‘; 50CH 126 2.4% 15.9% 15.9% 57.1% 8.7%
60CH 78 0.0% 3.8% 38.5% 52.6% 5.1%
70CH 18 0.0% 5.6% 50.0% 38.9% 5.6%
s 35 5.7% 8.6% 28.6% 57.1% 0.0%
SIAHA 216 2.8% 13.4% 15.7% 58.3% 9.7%
sy 114 1.8% 17.5% 29.8% 43.0% 7.9%
f‘: A 129 0.8% 7.0% 27.9% 55.0% 9.3%
=Y S22 - WAH-Z0I 40 5.0% 12.5% 15.0% 47.5% 20.0%
HEZ X 18 5.6% 16.7% 5.6% 61.1% 11.1%
NI & =t 24 20.8% 12.5% 12.5% 41.7% 12.5%
JIEL 54 3.7% 20.4% 31.5% 38.9% 5.6%
O 'sidf M™Hez2 7ML 7[ &30 FHo| =o' o oish 220 ©

3 s

- oD B 00i9 A0S M RE AFToM 2Solzke SEO| K
=

- HeigRE SHOY(57.00), A(41.1%), 2 (61.1%), 7IEH46.3%) 0l A
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L SMERIEATA HAX ARl ISANLK|(LHA) Mg EfgY S

<E 751 ¥ MARFL PG 7Y @50 BP0 U SYEL >

ag ore | e SAM T gg | gop M7
as 28 e

A3 630 0.3%  11.3%  437%  37.9%  6.8%
Al 2y 210 0.0% 12.4% 47.1% 32.9% 7.6%
o =R 210 0.5% 9.0% 46.7% 36.2% 7.6%
2 Eff O 210 0.5% 12.4% 37.1% 44 8% 5.2%
20CH 96 0.0% 7.3% 53.1% 36.5% 3.1%
30CH 156 1.3% 12.2% 37.8% 44.9% 3.8%
g 40CH 156 0.0% 16.0% 37.2% 37.8% 9.0%
ZEE 50CH 126 0.0% 11.9% 44.4% 33.3% 10.3%
60CH 78 0.0% 6.4% 51.3% 33.3% 9.0%
70CH 18 0.0% 0.0% 61.1% 38.9% 0.0%
Sty 35 0.0% 2.9% 40.0% 54.3% 2.9%
S AHA 216 0.0% 13.0% 39.8% 41.2% 6.0%
seEHd 114 0.0% 5.3% 57.9% 27.2% 9.6%
f‘: A 129 0.0% 14.7% 41.1% 35.7% 8.5%
=Y SR - WAZ0I 40 2.5% 5.0% 37.5% 50.0% 5.0%
HE2H 18 0.0% 5.6% 61.1% 27.8% 5.6%
AOITEHH & =0t 24 0.0% 29.2% 20.8% 37.5% 12.5%
JIEL 54 1.9% 13.0% 46.3% 37.0% 1.9%
O "MErste UM A HM et Z&td ofHX] Metg 98 F7t v|80| ECHH,

oE <ol HI[2= = of AHEZol AZE=ER=
31.0~50.0%, MUE2= 25.9~61.1%7F S2[stctal Het

- HYO I 200H9 40CHE Helgh ZE HFEOAM E&Sol2k= SEoO| JHE

- HUE & WENL AucHESIE Melet ZE AHYTA ES0l2ts
F

208 « EIHCE



< B 7-52. MU MM 2B ouz] MBS 9t 78F oY Y SEHEL
e | =9 . ne
= 8g+ 8N | T o 2E A8 | oo
%S
S| 630 25%  152%  39.2%  34.6% 8.4%
A 2y 210 2.9%  13.8%  41.9%  305%  11.0%
2 =R 210 48%  14.3%  29.0%  47.1% 4.8%
= Efor 210 0.0%  17.6%  46.7%  26.2% 9.5%
2004 96 2.1%|  146%  87.5%  38.5% 7.3%
3otk 156 1.3%  10.3%|  43.6%  36.5% 8.3%
g 4004 156 3.8%  18.6%  27.6%  40.4% 9.6%
o 500H 126 0.0%|  20.6%|  48.4%  19.0%  11.9%
60CH 78 6.4% 77%  42.3%  39.7% 3.8%
70CH 8 5.6%  27.8%|  33.3%  33.3% 0.0%
s 35 2.9%  11.4%  429%  31.4%  11.4%
3| AH 216 1.9%  13.9%  38.0%  36.6% 9.7%
S0 114 0.0% 7.9%  46.5%  40.4% 5.3%
(’,j' A 129 47%  28.7%  31.8%  29.5% 5.4%
w | SPE- DAY 40 0.0% 50%  45.0%  85.0%  15.0%
Hex 8 0.0%  11.1%  27.8%  388.9%  22.2%
NQICHY &S} 24 8.3% 42%  29.2%  41.7%  16.7%
JIEl 54 5.6%  20.4%  48.1%  24.1% 1.9%
O 'Metst{ymas Ko df2|, &5, o7tol Z[o{sict' of ek &
=0l & Aol 33.3%, M APTOl 42.6% O|&t0] ZoFtCt EE
- HMYEEC 6004(66.7%), HULRE 2HA(68.2%)0A Soletcts SEO| 7t
o us
- Al & 700ie F EEol2ts SEH(55.6%)01 JHE ot sodicte 3
ol 50%E "Xl XY=
- HYERE sHOY, AU ST J|ElM SolstA] g 280 &
B0l Zob Sofsicts 3Ol 50%E HAl RS
SHHE -+ 209



HLUTAO| T miMet TISHAARI(LTA) Metk EfFY A7

< B 7-53, MESIRHALE 2% AR, A5, 9170 J|OSIATT YA >

S

2g ses | soim =aat =g sam P

PER S =i
a5 630 0.3%  122%  B1.4%  435%  12.5%
Al 24 210 0.0% 12.4% 28.6% 48.1% 11.0%
o =R 210 0.5% 13.3% 32.9% 36.2% 17.1%
2 Ef ot 210 0.5% 11.0% 32.9% 46.2% 9.5%
200H 96 0.0% 14.6% 33.3% 44.8% 7.3%
30CH 156 1.3% 14.1% 32.1% 41.7% 10.9%
S 40CH 156 0.0% 18.6% 28.2% 39.1% 14.1%
‘; 50CH 126 0.0% 7.9% 28.6% 51.6% 11.9%
60CH 78 0.0% 0.0% 33.3% 47 .4% 19.2%
70CH 18 0.0% 11.1% 55.6% 16.7% 16.7%
s 35 0.0% 14.3% 34.3% 40.0% 11.4%
S AHA 216 0.0% 10.2% 32.9% 47.2% 9.7%
sy 114 0.0% 11.4% 39.5% 32.5% 16.7%
f‘: A 129 0.0% 5.4% 26.4% 52.7% 15.5%
=Y S22 - WAH-Z0I 40 0.0% 22.5% 15.0% 42.5% 20.0%
HEZ X 18 0.0% 16.7% 33.3% 50.0% 0.0%
AN QIR & = Ot 24 4.2% 29.2% 20.8% 33.3% 12.5%
JIEL 54 1.9% 20.4% 35.2% 35.2% 7.4%

O ' Mersfienazt HAEH 2HA TR XGHH 2 Eg B
Holck of thet MEo| M AYTHS 49.0%, M MRS 33.3% 040
Solsictn gt

- lewet s0ri(61.1%), AEEE AlRl(60.0%)0lM Selstchs 2ol It
% Bg

- oYl B 0ot chs BE3 Selstrl ggel SEol ot Selsihs
SHol 50w Hx 248

- NeigEE S, ARISHESETL JlElA 259 SHol o Selgicks
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<R 7-54. MEEEUHA HMA| FEZG ZAHO| 2 §E2 F oL SEEY >
W2 | sasw _ S
e gg2 | s95tX oo BE =Xelb ) sola
us
A 630 1.1% 10.3% 33.7% 44.4% 10.5%
A 23 210 1.9% 10.0% 32.9% 46.2% 9.0%
z =¥ 210 0.5% 13.3% 34.3% 37.1% 14.8%
2 Ef ot 210 1.0% 7.6% 33.8% 50.0% 7.6%
20CH 9% 0.0% 12.5% 38.5% 39.6% 9.4%
30CH 156 1.9% 13.5% 35.3% 37.8% 11.5%
g 40CH 156 1.9% 10.3% 31.4% 44.2% 12.2%
; 50CH 126 0.8% 8.7% 29.4% 51.6% 9.5%
60CH 78 0.0% 3.8% 35.9% 53.8% 6.4%
7004 18 0.0% 11.1% 33.3% 38.9% 16.7%
shY 35 0.0% 8.6% 42.9% 34.3% 14.3%
3l AHE 216 0.0% 12.0% 32.9% 45.4% 9.7%
=20y 114 0.9% 11.4% 37.7% 46.5% 3.5%
(’j‘ Abgl 129 0.0% 3.1% 27.9% 55.0% 14.0%
w | SPE- DA 40 0.0% 12.5% 27.5% 32.5% 27.5%
HEx 18 5.6% 5.6% 33.3% 50.0% 5.6%
A QIEHH 2 = 24 12.5% 20.8% 33.3% 29.2% 4.2%
JIEt 54 3.7% 14.8% 40.7% 31.5% 9.3%
Ct. MESIHYUNMA CHAN F4 F CfoHX] 244 23
O 'MMox|= Aot MefAE miystez Mx[stH orElct of ofst &
2o dHEZ = 33.3~42.3%, HPEZ= 25.9~61.1%7} S| sctn B
- MEEEE 400(42.3%), MYERE MEE(61.1%)00A ZolFtcte SHO|
VARSI E=
- Al & 20CHot 40CHE Heleh ZE H™HOfolA ES0l2le SHO| 7+
=)
- MAE F 9tk SHo| JHE @2 A|I JEks Esol2le SHOI
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< B 7-55. AYOHR| = FHL YEIAIE TStE2 M2[sHH oHELt SHZAL >
W2 | =osx _ S
I g2g% | S93IX oo HE so8 sola
=
A 630 1.0% 26.7% 34.0% 32.9% 5.6%
A 23 210 0.5% 24.8% 37.6% 31.0% 6.2%
z =5 210 1.9% 25.2% 35.2% 30.0% 7.6%
2 Ef ot 210 0.5% 30.0% 29.0% 37.6% 2.9%
20CH 9% 0.0% 28.1% 35.4% 31.3% 5.2%
30CH 156 1.3% 15.4% 48.7% 29.5% 5.1%
g 40CH 156 0.0% 35.3% 22.4% 34.0% 8.3%
; 50CH 126 0.8% 34.1% 23.8% 35.7% 5.6%
60CH 78 3.8% 21.8% 37.2% 34.6% 2.6%
70CH 18 0.0% 11.1% 55.6% 33.3% 0.0%
shY 35 0.0% 20.0% 31.4% 34.3% 14.3%
3l 216 0.0% 25.9% 33.3% 34.7% 6.0%
=20/ 114 0.9% 15.8% 33.3% 43.9% 6.1%
(’j‘ A 129 1.6% 41.9% 31.0% 21.7% 3.9%
w | SPE- DAY 40 0.0% 20.0% 30.0% 45.0% 5.0%
rSESES 18 0.0% 33.3% 22.2% 38.9% 5.6%
A QIEHHI 2 S 0 24 0.0% 8.3% 50.0% 37.5% 4.2%
JIEt 54 5.6% 31.5% 46.3% 14.8% 1.9%
[J 'LNGSt HIO|I7tAMMAE SHAPI AUFE LHYsiE2 MX|5HH QHE
Ct' of thst 2o AZHE=Z= 27.8~39.1%, HUHZ = 22.2~50.1%7} =
o|stcta gt
- M2 = 3004(39.1%), AYPHEZ= AlDICHH EE7H50.1%) 0l Selstohs
SHEOol 7H& %3
- ZE dAgdiel ZE XAFoM ES0l2l= SEO| JIE B3
- 9F) & 20CH - 50cCH - 70, AT F MY - MEAE2 ES0[2ls SHO
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< B 7-56. LNGSf HO|R7tAM - A= SHE QAU A E WHStEE MX|51H QML SEZY >

W2 | =osx _ S

e g2g% | S93IX oo BE so8 sola

us
A 630 0.8% 18.1% 47.3% 31.0% 2.9%
A 23 210 0.0% 16.2% 49.5% 32.9% 1.4%
z =5 210 0.5% 19.0% 49.0% 26.2% 5.2%
2 Ef ot 210 1.9% 19.0% 43.3% 33.8% 1.9%
20CH 9% 0.0% 15.6% 51.0% 31.3% 2.1%
30CH 156 1.9% 16.0% 42.9% 35.3% 3.8%
g 40CH 156 0.6% 18.6% 45.5% 32.1% 3.2%
; 50CH 126 0.8% 19.0% 51.6% 25.4% 3.2%
60CH 78 0.0% 23.1% 46.2% 29.5% 1.3%
70CH 18 0.0% 16.7% 55.6% 27.8% 0.0%
shY 35 0.0% 8.6% 48.6% 37.1% 5.7%
3l Abe: 216 0.0% 19.0% 46.3% 30.6% 4.2%
=20y 114 0.0% 13.2% 46.5% 36.8% 3.5%
(’j‘ kgl 129 3.1% 23.3% 50.4% 22.5% 0.8%
w | SPE- DAY 40 0.0% 12.5% 45.0% 42 5% 0.0%
rSESES 18 0.0% 16.7% 50.0% 33.3% 0.0%
A QIEHHI 2 S 0 24 0.0% 4.2% 45.8% 45.8% 4.2%
JIEt 54 1.9% 29.6% 46.3% 20.4% 1.9%
O "XGF202t 3o - S2A| MM, NG, HlO[ItALM A HX|Its!
of thst AZol AHERE= 28.2~40.5%, MPEZ= 20.0~49.6%7F Solst
Cto Eet
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< B 7-57. 2F00T HO- S AYOILIZL, LNG, HO| Q7 AL A H217ks SEHEL >

=
ag sga %%Em =aat =g sam P
=
&7 630  7.8%  28.6%  20.4%  284%  59%
Al 23 210 12.4% 19.0% 33.8% 31.0% 3.8%
= = 210 8.6% 31.9% 23.8% 26.7% 9.0%
2 EH OF 210 2.4% 34.8% 30.5% 27.6% 4.8%
20CH 96 11.5% 28.1% 30.2% 26.0% 4.2%
30CH 156 7.7% 31.4% 32.7% 20.5% 7.7%
S 40CH 156 9.6% 30.8% 21.8% 31.4% 6.4%
‘; 50CH 126 7.1% 27.0% 25.4% 34.1% 6.3%
60CH 78 2.6% 23.1% 39.7% 30.8% 3.8%
70CH 18 0.0% 22.2% 44 4% 33.3% 0.0%
St 35 14.3% 34.3% 31.4% 17.1% 2.9%
SIAFR 216 8.3% 31.5% 30.1% 25.9% 4.2%
SENHY 114 4.4% 35.1% 32.5% 22.8% 5.3%
f‘: A 129 6.2% 15.5% 28.7% 41.9% 7.8%
=Y 228 WAFH-Z20l 40 12.5% 35.0% 27.5% 17.5% 7.5%
22X 18 11.1% 27.8% 22.2% 38.9% 0.0%
AOISHH & SO} 24 12.5% 41.7% 20.8% 20.8% 4.2%
JIEt 54 5.6% 20.4% 27.8% 33.3% 13.0%
O MesRlens Hiol e NHHM oE HAS A HRD wH
271 =M Eojof st off ofst AEo AHHEE 26.9~35.7%, AYH
= 00.0~48 147} Eo|3iCtD Ehat
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W2 | sasw
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] 630 57%  31.3%  31.3%
N 2 2101 12.4%  22.4%  31.4%
2 oA 210 2.4%  357%  30.5%
2 Ef o 210 2.4%  357%  31.9%
2004 9% 10.4%  28.1%  28.1%
304 156 45%  34.0%|  34.6%
o 404 156 6.4%|  353%  24.4%
o 50 126 6.3%  028.6%  29.4%
60CH 78 13%|  26.9%  42.3%
7004 18 0.0%|  27.8%  44.4%
5t Al 35  11.4%  31.4%  31.4%
sl AHE 216 6.9%  338%  31.0%
S0 114 5.3%  34.2%  40.4%
= A 129 3.1%  20.2%  31.0%
o 2. WA 20! 4 10.0%  35.0%  30.0%
e 18 5.6%  333%  27.8%
CHY &S 0 24 8.3%  50.0%  16.7%
g} 54 0.0%  29.6%  22.2%
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< B 7-59. LNGE} HIO|QU7tAMM A= 2HE QAN O E HhilstEE MX[stH OHEDy SHZAL >

W2 | =osx _ IS

2z ggs | sAsn <0 Hg | sam | LU

ors
&3 630  0.0%  11.0%  349%  43.0%  11.1%
R o2 2100 0.0%  100%  36.7%  41.0%  12.4%
2 o7 2100 00%  86%  41.0%  381%  12.4%
2 ot 2100 0.0%  143%  27.1%  50.0%  8.6%
200} 96|  00%  115%  33.3%|  46.9%|  8.3%
300) 156 0.0%|  10.3%  35.9%|  42.9%  10.9%
g 400} 156 0.0%|  14.1%  30.1%|  44.2%  11.5%
5 500} 126]  0.0%  87%  405%|  37.3%|  13.5%
600k 78] 0.0%  9.0%  346%  44.9%|  11.5%
7o) 18] 00%|  11.1%|  38.9%  444%|  56%
s 35 0.0%  14.3%  371%  45.7%  2.9%
ENE 216]  0.0%  10.6%  37.5%  426%  9.3%
=20 114 00%  35%  263%  56.1%  14.0%
i Ao 129 00%  202%  395%  29.5%  10.9%
o EZRE-DA-ZO 10 00%  00%  425%  425%  15.0%
dex 18] 0.0%  16.7%  33.3%  20.0%  27.8%
NQICHIE S0} 24 00%  42%  200%|  458%  20.8%
JIEl 54| 00%  13.0%  27.8%  53.7%  5.6%
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(2l © GWh)
A 2 FOE SAHE =5 LNG o J|EL
2018 127,078 226,927 2,423 6,537 144,067 3,899 26,105
2017 141,278 225,131 4,019 5,732 117,637 4,176 22,944
2016 154,310 199,539 7,071 13,280 111,814 3,618 19,601
2015 157,167 194,288 6,782 9,407 106,426 3,641 17,649
2014 149,199 189,471 7,752 7,596 114,847 5,042 16,492
2013 132,465 186,987 7,371 14,757 119,875 4,088 13,993
2012 143,548 184,603 8,020 14,524 105,120 3,634 12,346
2011 147,763 185,778 7,777 9,568 95,942 3,214 12,300
2010 141,894 183,359 7,648 11,841 85,102 2,774 8,247
2009 141,123 178,839 7,298 12,869 57,490 2,814 5,258
2008 144,254 160,402 6,326 8,965 65,088 2,480 4,807
2007 136,599 143,612 5,501 16,556 65,661 1,398 5,056
2006 142,114 129,296 5,184 15,482 57,074 1,741 3,978
2005 140,367 | 124,002 5,229 16,704 48,281 1,503 2,774
2004 125,142 117,644 5,247 17,843 47,489 1,627 3,153
2003 114,684 108,485 6,093 17,326 31,396 2,068 1,818
2002 114,684 108,485 6,093 17,326 31,396 2,068 1,818
2001 80,528 78,575 4,734 15,585 17,040 1,551 1,014

Mg @ MESHYEBAMAL(EPSIS) MBAIF(HZRE MBEHUNY) S (epsis.kpx.or.kr)
[SEHE U ZHHAIGAY A2dEE HEAYY 0[]

(&9 © GWh)
AT SOE SOHE 28 LNG J|Et A
2018 106,212 0 1 6,908 7,598 120,720
2017 108,766 992 1 5,725 6,952 122,436
2016 92,094 2,469 4 3,537 5,954 104,057
2015 92,886 2,283 6 3,084 5,401 103,660
2014 93,317 2,520 27 8,012 3,231 107,107
2013 95,414 2,657 242 10,936 3,075 112,325
2012 92,868 2,754 365 9,383 3,180 108,551
2011 95,225 2,735 168 9,100 3,124 110,353
2010 95,632 2,590 57 9,875 1,638 109,792
2009 91,820 2,388 14 5,438 70 99,730
2008 88,913 1,817 83 8,399 34 99,246
2007 79,433 1,796 68 7,962 21 89,281
2006 67,386 1,751 60 7,090 26 76,313
2005 62,225 1,835 175 8,229 27 72,490
2004 62,748 1,769 982 6,986 20 72,506
2003 59,384 2,093 0 3,083 6 64,567
2002 59,384 2,093 0 3,083 6 64,567
2001 41,686 1,586 0 4 0 43,277
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(23 & HEZerHo| 7| 2F =2 LT(2018H)]

gua | 282 HIILYSE WIS 2 (kg/H) Hi = 2 £+ (kg/GWh)
=7 (Gwh) TPS SOx NOx TPS SOx NOx
EER 2,686 52,914 570,065 959,082| 19.70| 212.24 357.07
282 2716 39,551 469,963 1,320,464 1456  173.03 486.18
233 2,702 39,936 730,233 501,700 14.78|  270.26 185.68
224 3,207 26,305 803,811 463,773 8.20|  250.64 144.61
235 3,446 48,606 1,013,031 667,204 14.11| 293.97 193.62
226 3,018 33,596 1,146,244 689,332 857  292.56 175.94
237 3,735 43,497 235,159 312,075 11.65|  62.96 83.55
238 3,194 31,783 229,024 604,445  9.95  71.70 189.24
NEEY 5981 29,167 1,150,291 506,530  4.88| 192.32 84.69
NP2 5203 44,882 1,004,812 763,068|  8.48|  189.84 14417
X2 0 NS DS E Z2IAIAE (TMS)
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Input

Generator Data
(Nuclear. Fuel, Hydro, LNG and ete.)

* Startup/Shutdown cost

*+ Coefficients of the heat
function
Ramp-up/Ramp-down limit
Maximum power output
Minimum power output
Reserve margin

Fuel Cost
(Nuclear, Coal, Hydro, LNG and etc.)

Demand Data
(forecasted by KPX as an hourly value)

Reserve Criteria
(Defined by Korean Government)

G/F: Maximum generator capacity
of the system

AGC: 500MW

Spinning reserve: 1500MW
non-spinning: 1000MW

®

Renewable Generation
(Hourly average generation calculated by KPX)

Customized input for scenarios
+ Imposing tax to fuel price
+ Applying environmental constraints
= Applying environmental cost to object function

|
Modeling and Solving
Iteration over setting period

Price setting scheduling

Data preparation
for Daily Generation —»
Scheduling

tem marginal price
&
the operating unit

Output
Result

Energy Production

Reserve allocation

GHG emissions

S0x. NOx emissions

Fine dust emissions

System marginal price

Power purchase cost

Power generation cost

Senlement of power market to GENCOs
Sensitivity of SMP with respect to fuel cost

® % & & & %

. w

Generation Scheduling
Operation scheduling

Daily results of
Korean Power
market Operation
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Jl2 | ZJ|HM JI2 | ZIIH M Jl2 | ZIIHM Jl2 | ZIIHM
2020 87.2 88.0 21.9 22.2 39.2 38.6 253.3 250.5
2021 85.6 86.5 21.5 21.8 411 40.3 262.2 259.0
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2. MERIHUTAE ff 227 |2 SHOF SH-f?
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W e SO MERIHOIM KpEoLiXIR| Hatg SHeh)|

=M HIERAZ, HEI=2 203017k, IHE==2 20500

20 245

PIeH =2t, ALY, 71F2 TH| S
AT FLI6P| 28 2017 11
+ 20181 128 71F, 3074 2719t 227K XYR T2(1 2870 7| PS0| 1St AU, FHEE 201840 IHUIAS

< EHEH ST(PPCA) B19) 1%t >

7z As
FHLtE, G, RQAEZ[Of, AE2f, &Y (0f, AP HIOS, BaHi=2, Of|E|I(0f, T|X], H2E,
20t
(30) IYA, OfO|ARIE, O|ACIA, O|HE[O, 2fEH|OF, 2[B|HIELR], 2|FOH-of, SYR23, Ore HE,
AR, HIZRIE, FERIE, LIQ0|, E2SY AU, ARE, A9A, B HiroiE
S EEEXIFUACT), BHEHFHLICY, E2|EAZZHIOHIHLICY, L2f0f|A M= (AHQ),
WS H2|ZLLIOHOI), ZEET (), ZHEIZ(DI=), 312i0|(0=), T =E2(0=), BHE(RF),
(22) O|HIAEHDIR), 2AMEHAOR), 7E3F(01=), ZERIEHHT, 2214(0[=), HIHEHC,
ZHEHUIZE), AFEUE(FS), AEL|(2F), HRHEHLIDY, L= (F=), FEH=01=)
o 9
MES|a{HIM AES off X Al SHOE S D
2. MERIHATAS off 27|zl SHOF SH-t?
Oro Q0= I ME "'|-E=||=”'I A |AHE 2k I"'I- (o] |-
[ 2 RO1S50| MERIHAT A HAE 26t QIC
W 0|2 S5, 2120 Ho|, W Hal, ZfARXp 2, ofLXISE /R, o|XI™2Y SOl
H AR MERIHLHA HAHE R2U5H= 22

Six incentives to phase out coal:

- Climate change: Reaching the Paris Agreement goals all countries around the world, rendering coal increasingly
of limiting global warming to well below 2°C with efforts unattractive economically. By 2025, electricity generation
to keep it to 1.5°C requires a rapid coal phase-out in G20 from new renewable energy infrastructure will be cheaper
countries. According to the IPCC's Special Report Global than from new coal infrastructure.” Regarding the flexibility
Warming of 1.5°C, a near-total reduction in the use of coal of electricity systems, batteries are increasingly cost-effective
and other fossil fuels for electricity generation by 2050 is (with a 79% decrease in costs since 2010) and are starting to
necessary to limit global warming to 1.5°C, with reductions compete with fossil fuel alternatives.®
Olepblonmate bR 0E 00 - Stranded assets risk: Economic shifts and policy changes

- Health benefits: Coal is a major - and is often the leading may turn coal-fired power plants into stranded assets - i.e.
— contributor to air pollution. Although global and G20-level non-performing assets that rapidly lose value or become
data is limited, estimates have found that coal burning is liabilities. This process has already started in some G20
responsible for more than 800,000 premature deaths per countries.

.yeargljoba!lyand manymllllon§ofcasgsgfsenousgndmlnor > Energyindependence and fiscal benefits: Reducing coal
illness? This also has economic implications, e.g. increased : ” :
: : imports fosters energy independence, improves balance of
healthcare costs and a higher number of lost working days.* o :
payments and can reduce geopolitical tensions.
- Costs: Renewable energy has rapidly emerged as the i

lowest cost option of new power generation (without even
taking into account the external costs of coal) in almost

Energy access: Off-grid renewables allow increased energy
access in developing and emerging markets.

Xf2 :Climate Transparency(2019)
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(&22]2 Rt 20207~20305) B-1 254 LNG 100%

B-2 25 ArdoliAX] ZeH ~8% + LNG

CiiMi&n| 8

W 2030 7|& LIAHEOIAR[EL| =0t 872 A[E 1,250MW (H=8%)
Al22o1d 2, MR8 1,250MW OO R 371 A 5 8Y BEC2 IS 2% 023
o HB8T1,250MW= HH[8Z 7|EQ 2= 30,550MW (EHRFE 4,880MW, Z2425,670MW)0| SHE
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2020 0 0 0 0 0

2021 0 0 0 0 0

2022 100 65 35 420 1,820

2023 200 122 78 780 4,100

2024 400 256 144 1,640 7,550

2025 530 322 208 2,060 10,950

2026 660 401 259 2,570 13,660

2027 800 509 291 3,260 15,300

2028 945 551 394 3,530 20,710

2029 1,090 636 454 4,080 23,890

2030 1,250 762 488 4,880 25,670
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o CHHIEPH A2 THUOLA| AR 2T 1,250MW 224A], LNGLH 7,1 50MW A Ad%|
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8= x| 23 L “uzgey Cpigat
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2021
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2023 1,500 HH 345 100
2024 500 HH G 200
2025 130
2026 130 1,340
2027 2,500 Efot 3,46k 1,2 HfHES 140 2,360
2028 1,200 MR 66k5 3 0l 1 145 1,055
2029 1,700 Sls 4501 294711,2 145 1,555
2030 1,000 5h=s 5 =73 160 840
A 8,400 1,250 7,150
40
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= x| 23t s NBge Ckiga
2020 2,000 H# 3456
2021
2022 2,500 EfRt 3,48t 1,2 AHE5 100
2023 1,200 AHE 6 5M5 3 Sof 1 100
2024 1,700 Stz 4TI 1,2 5602 200
2025 1,000 Shs 5713 130 2,470
2026 1,500 EIXl 4 615 6 EfQE 5 130 6,370
2027 500 Ef¢t 6 140 860
2028 145
2029 1,600 d= 12 145 1,210
2030 500 Xl 5 160 340
A 12,500 1,250 11,250
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CHA 4 2R (A-2, B-2 AlLtZ|2)

W Th A-2, B-2 AL2|2£ 20304 KA X| HIES 30%7HX| &=0| 2= H*

<A|Lf2|E THARY 2o 2t >

= HUE 2 e

oym 2ADIA ESES
20304 21 WEHIE (%) o Al o e e
gixig [ A [ oA | MY | fl/kwh otel oL GW
J|= 233 39.1 16.2 20.0 77.6 205,558 2410 11.9
A-1 233 342 21.1 20.0 79.5 213,211 2259 1.9
A-2 223 30.0 15.4 30.8 86.2 173,233 192.0 1.1
B-1 233 30.3 25.0 209 81.2 219,217 2143 11.9
B-2 225 27.2 18.1 30.8 83.1 175,001 183.1 11.8
% 2| E (M 8AF HHSF2218), A-1(Y 30, LNG 100%), A-2(F 304, AE+LNG), B-1(Y 25'F, LNG 100%),
B-2(4:% 25, XHA+LNG)
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W E5 L 22| M 2oj|M ZIZFE R o 2 188t Q= 01le X g, 331%Q(20191E 92))
o SRYTH(E)0 ELTEIS EAFEIRI0] 212} 422, 4759 BT AUS
« XLl 742 HIS0| AR NE XYL 56%, FHAL T NE ZIYUS2 80%Y
W A|L{2|2 A 2030\ E@NEX| WHALE 57[~67(2] LM A} HAf
o ALF2|2 At 2030 E7EX| Hi4H CHANR! HFI 1~537| RTH TR Q1242 1,166 (537]= 5~627| Qlelo] Zut HjAf
« AILI2|2 4 2030E7EX| Hah CHAMO! 23 1~637| ZT DR Qlele 852
o ALI2|2 A 2030E7FX| T4 CHAIRI EROH 1~637| ZIH DR Q1212 1 156
o EHYDE(Y) D E(H)
A Zag(®)
23 XA AHE XS AFE  AA XY AF x|de] A
SMEH 2,213 911 583 328 1,302 977 325
U 3,081 1,589 961 628 1,492 1,268 224
MEUH 3,037 1,585 747 838 1,452 1,133 319
& A 8,331 4,085 2,291 1,794 4,246 3,378 868
B X128 129 S E] AR oSt ok of w2k XH/2FH g 9 518 A Ot
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o R YE FHO[ 35%= LT YR FAXIXHOf, LIHX| 65%= EHA Y| 7| EX|XA[0f B2 E

2 O
+ 2018 TS 7|E2 2 Akt A, FTAl 707, EZAI 7299, EHRET 754 i Oflef

« MERSI 3 253 J|F M2 Al, 2030H0]= FTIAl 412, YA 36, EfRRE 38 HIZ 0llf

[

W At LNGLE XHOf| LA X0 R2tel= X|HXMEAl 2= 1210k 52
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* G LNG Z7HO|Lt ZHSOf| LA K| 2T0ll= kwhE 0.120] S2HE[1 U
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