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Abstract — South Korea, ranks 10th largest emitter of carbon dioxide in the world, will probably be under
the obiligation to reduce GHG emission from 2013. It is very important to reduce the electrical energy
consumption since 30% of GHG emission in South Korea is made during electricity generation. In this study,
based on "the Ist national energy master plan", the GHG emission reduction potential and the feasibility of
the scenario in the electricity generation have been analyzed using LEAP(Long-range Energy Alternative
Planning system). The scenario of the mater plan contains the 41% expansion of nuclear power plant facilities
and the 11% diffusion of renewable energy until 2030. In result, total CO, emission reduction rate is 28.8%
in 2030. Also CO emission of unit electricity generation of bituminous coal power plant is 0.85kgCO,/kWh
and its LNG power plant is 0.51kgCO»kWh in BAU scenario. Therefore when existing facilities is exchanged
for nuclear or renewable energy power plant, substitute of bituminous power plant is more effective than LNG
power.
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1. Introduction
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T+ = 1990 1995 2000 2005 A S 7H(%)
12} oA 4H]E (W9t TOE) 93.2 150.4 192.9 228.6 6.17
% oy x| 4H]ZF (N TOE) 75.1 122.0 149.9 170.9 5.63
1919 oz 242 (TOE) 2.17 3.34 4.10 4.73 5.33
o 4 2/GDP (TOE/A<#) 0.33 0.36 0.38 0.36 0.58
SQOEE (%) 87.9 96.8 972 96.8 0.65

OLX|S=t A18¢ 3= 2009



At AR A Shfel whe LAk A7 gl B A 193

N

2. 92 HTOLRIA HE
R HFA|4n](Table 28 A H, ALY
o] A oF 55.2%F AH3kI 00| 714 - AR
21.6%, 5% 20.8%, &5 7|EHEE 2.4% S &2 oy

407} ol oiAr.

AJREe] HFAAL} Yo 24 F7H
St ol Af3E W AGade] HulE, ug
SR A5A0l YUF7E Teln 2AFEUS F
Hom G A 2uE7le] 71QIskdet SprEe of
YA 2H]E 200000 E3A S Aol A2n] S}
B Fuslt Fio|glout, 20024 ol wf7te]
o ulgrhgol 27 EshElglch 14 - G
oML MRREE HE, EAZRS, Golilx) 5 HES
=2 ol ze] AR A B DY A ol
ule 4ol F2e WskE ehim gliu), olefat

XN ofr fo

120000

)
P
20000 I
B .. -
190 1005 1050 1995
vear

Fig. 1. 13} oux o e

o
H
H

N2O HFCs, PFCs, SFs

CHa 44

o 30%
Jleeeel co, 4%
56%

ol LA & 22 COx

Aulg) wsks Ao BAZA 9 Agelux] B
s AT ATA A, el suREY] A5
24, olujolgo] Wely 7 A o) 712lsks A
o= perEs)

2-3. 20053 247tA HiESE

eh=re] 20059 2A7RS F owiETRS 5911 Wik
tCOseq. & 7123}0] 2004'd thH] 0.7%(3.9 WTHCO,eq.)
716l ol 2 oUA aH|STel 7]1%
HEAE BFE ofuix] FZo] 84.3%, AFYEAEol
11.0%, 590] 2.5%, H7]E0] 22%S 7|23t &
AZIAE R oUA] B ol4lsleas vlFo] 83.0%, F-
7IA7Y 4.4% WSS Holil glom olof iRt %S
Fig. 2¢] Uetisich

AR Ao wE 2A7A F &SR 492794t
tCOseq. 241 AAHH] 1.9% F71etqlet. Ardsol
o2 A7 wiET ST AR A 3
YA FA)o] St 7PN, % 9 53571
ERE JA] S7HAE HYITk Fig 3 E3F 20054 ofy
A ol 710 olAlEtErA: W& 490.69Huk
tCOxq. 2 HEHH] 1.9% F7I6t ot 247k FoF
Z(tCOzeq./ TOE):= 2.1552 Hddu] 1.8% 7435}
oHs].

oo

227=

e 10% Haze

Iy

830% 125% 199%

Fig. 2. 7}AW 2A7FA viE0|F Fig. 3. oJU#] gakfo] Huw oA7lA wlE u]ZE
Table 2. P2 X oy R (&9} : HTOE)
T Ar % 7H8 - A % - 7E A
1980 16,571 4,905 14,034 2,087 37,597
1985 20,014 6,707 18,180 2,096 46,998
1990 36,150 14,173 21,971 2,812 75,107
1995 62,946 27,148 29,451 2,416 121,962
2000 83,912 30,945 32,370 2,625 149,852
2005 94,366 35,559 36,861 4,068 170,854
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Table 3. =8 o x|axu] &of Bl ARS|GAIA A&

Unit 2005 2010 2020 2030
GDP 2000Twon 640.3 909.8 1346.7 1899.7
Population Million 483 489 493 48.6
TPE” MTOE 2223 266.5 338.7 394.1
TFE” MTOE 171.6 205.0 256.2 290.2
Industrial MTOE 99.6 1175 146.5 162.3
Transport MTOE 34.3 44.0 53.2 55.9
Residential MTOE 26.8 29.1 32.7 34.2
Commercial MTOE 10.5 14.0 23.1 36.8
Public/other MTOE 0.4 0.5 0.7 1.0

2) TPE : Total Primary Energy (& 1x}od X))
3) TFE : Total final Energy (& ZZofu]A])
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YRR 2 dAshe Ao2 7Hstnh Egt gk
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4-1. BAU AlL2|Q ZapeM

T3 ROK2007914] =8 offu]asn] Fofe] A}
k& Table 5o YehfSIch 1 2352 HH AR
oA 7P ol oUAIE anlstal glon eyt
YA &n]7F 20303714 Al STl FAIYNE &
4= Sl ol f-Euee] ARdatxTt oy A|chan| ol
I ojitdto] ope} fejuete] of|A|a EEE ofA|
st AR wol o&sla gloBg o]F Zo|7] Y
iAol 2] W AAjAeluA] Bre] dasdo] HH AR
I ek ol 7SSk ore] thn|sto] 2A7EA &
< EY 5 e F8% Aol Hrk

a2)a A} ko] elgAS 2] 93] Table 33 vlw
3 & 4= Qlch Table 32 AHojA] W3t S5
el Aoz 74 REds 1 Fols Hluwste] Hy 1
FAEO] TARRE & o= Atk HFO|UX|(TFE, Total
Final Energy)& 7|50 3to] Bt 4.37%2] 0X1&-S
Htk o5 Sl ko' AlvE]e W Axf EAollA of
L A= Aol 5 HojErh

AHIR FAOl tiAsh=s A 7Pkl diEds E2 BAU AJU|SolA whaMupy Hel dbger ufo]
dAEs A= AYIAL B EFE Table  gjat Au} ZhS table 60 ey =t & ubdeke

H) A A A A

2Aste] ArE Sl

4o LERA ATk
AAE =7 oA A 7] 2 A gt

HiH 20104 7|EC & 2030E714] oF 41.7% Z7Fst A
2 2 4 9tk ol WY 40 Bk} olef w2 ui
M) Z30] 7]Qlehs Ao welth S| YAkl Al

AolliA] @ Jetouixe] wiso] ol wA| Z7ke
. o of 4 itk 2 20108 tjv] 2030474 e

T} al
4. #a M o

= =<

HI

Table 4. tHA| == AR} ARGl A A AdH|-&=F (H9: MW)
2008 2010 2015 2020 2025 2030
A7 17,716 17,716 24,516 31,516 36,320 41,365
(26%) (24%) (27%) (31%) (36%) (41%)
A7) 1,673 2,093 3,063 4,060 7,062 11,098
(2.5%) (2.9%) (3.3%) (4.0%) (7.5%) (11%)
Z M) 67,365 72,793 91,847 100,191 100,891 100,891
) & A Auls fdg, FA", AS, LNG, 98, =9, A4, Jdaoyz dddne 3t
Table 5. BAU AJug]Q9] 58 FHofo] oyx|Ain] Hof A}
Unit 2010 2015 2020 2025 2030
TPE MTOE 242.1 280.3 321.2 354.1 381.1
TFE MTOE 203.3 233.6 264.7 291.1 316.2
Industrial MTOE 111.7 129.5 149.2 163.8 177.6
Transport MTOE 50.3 56.7 60.9 64.6 66.1
Residential MTOE 26 27.8 29.2 30.2 30.8
Commercial MTOE 153 19.7 253 325 41.8
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124.5%, AR UR] 134%, HeroldA] 127%= 2H2}
Au] o] Wdggo] S7lskelct. ol¢h e g Uxdw
g2 2010 thB] 2030 d714] 2H2F 2,805 GWh,
11,579GWhS 7123bH 55.0%, 24.0% 4 7H2343lch
o= CO, WA Hnd} Af7hA o] th3-3to] gk
I ARE o] 87 WANE S e Aol
AL & 4= Qlok E3F 203090 oF 650,456 GWhe] A
2lo] akEglon 71 Wl ekl Aeat LNG 3 €
A A7 A SR o 92.8%F Skt

42, THOH AlL}RIQ ZTpEA

BAU Aluelold] 753 712 2An]S Table 4
oM Lehdl Sl €Y 3 AU A W
AUl SIS A9 0] T wAuE A
Ak BAU Albe o) mlmst SA7ks ujd A
< BAsiglh

A TiQE Akl oo whE uAe Ae e
512 Table 7o) RORITE - SolA A, §
B, LNG, AAAoIu 4] il Alu|zko] 8o oAl o
of37] o] Sk A, 42, Ageluix] o)
AL Table 63} Uk T4t o]2fat olf % WA

rE

15

e u e

ES AlYEleER 5Ushe & 4 9tk
]k Alug] e T fdet wds Ay =
tfAste] EefstAntal 7gs WS 2 BAU AlUge
o] foiuta YA wddue] vbdsa) vlats] 2030
U 7508 fdgke] ARk 293,007 GWhE
29.3% FAskl oLy, Xt o] W2 59,850 GWh
7kt A e dEE ST B 5 Utk
ot Alu]e M gt S ARgeyA] vk

_1

5
o

=N
L

oy
N

U

An g tfAste] sttt 7Hst A2 BAU A
Ue] o] fgtal Ao x| ddAdn] o] whdska)
Hlwal 20309 7|20 2 FAste] W] |
GWh= 24.4% 743k 0u, AlA Ao | R o) e
50,033 GWh F7Isto] ZHad A9 s 358
2 4 Utk

oot Aluele M LNG 9HS 9x1e dbddu]2
tiA|ste] Shefsital 7gs A o2 BAU Alue] 2]
LNGS} xpg i Adu) o] ubd=ka) vlas) 203092
7|50 2 LNGO] WAL 103,508 GWhE 36.6% 7+
Aty oy, Az HHRke 59,850 GWh S7tste] 3F
28 A S 25TE & 5 Utk

oot Alute]e IV LNG 23S Ao x] 2k
Ang tfAste] sttt 7Hst A2 BAU A
U] 2.2] LNG}F Al Aol | A] Wb Adn] o] gl |
W3 20308 7]ZoZ LNGO ¥bdEke] 113,504
GWh= 30.5% 7r43F3.ou, AlA Ao | R o) e
50,033 GWh Z7tsto] A A WiskS 2538
2 4k

et Alvte]e Vi fdg e INGEHES
il AR Ao YA ALH| R chiA|ste] Fofjstglrta
7183 Zle® BAU Aue]leo] f-4g LNGEH
YA, AR Aol R] Wb Adn] ] dhdsgar) vlas) 2030
¥ 7|08 Qolet vbHL 141,789 GWhE 30.5% 7
A, LNG 92 116,009 GWhE 29.0% 74l ont,
YA R 59,850 GWh 57k, AlAAolv =9 W
A2 50,033 GWh F7lsto] fhad A8 WAlskS &
38 & 4 9ok

BAU Auz]e 7|gte = oM Aget 7S B

[

Table 6. BAU A|u}2] o] W du]d #1e] whay=s (5+¢] : GWh)

2010 2015 2020 2025 2030

Nuclear 103,851 133,261 185,016 215,068 233,157

Bit. Coal" 135,294 156,657 169,189 188,036 204,144
Ant. Coal” 4354 2,153 2,325 2,588 2,805

LNG 104,507 125,358 135,386 150,684 163,357

oil 14,588 10,783 11,646 10,847 11,759
Hydro.” 3,920 4,381 4,731 5,266 5,709
Renewable 12,269 16,650 23,834 26,527 28,759
CommunityEnergy 332 516 626 697 755

Total 379,151 449,758 532,753 599,983 650,456

1) Bit. Coal : Bituminous Coal (&¢1&h)
2) Ant. Coal : Anthracitic Coal (F-¢1¥€l)
3) Hydro. : Hydroelectric (5=3)
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Table 7. tjok AJutel o) W duy A WA (9] : GWh)

2010 2015 2020 2025 2030
Alternative Scenario |

Nuclear 103,851 133,261 185,016 237,314 293,007

Bit. Coal 135,294 156,657 169,189 166,059 144,294

Ant. Coal, LNG, Oil, Hydro., Renewable, Community Energy 243 BAUQ} 5

Total 379,151 449,758 532,753 599,983 650,456
Alternative Scenario 11

Bit. Coal 135,294 156,657 166,707 168,689 154,291

Renewable 12,269 16,650 23,997 46,145 78,612

Ant. Coal, LNG, Oil, Hydro., Nuclear, Community Energy W33 BAUS 5

Total 379,151 449,758 532,753 599,983 650,456
Alternative Scenario III

Nuclear 103,851 133,261 185,016 237,314 293,007

LNG 104,507 125,358 135,386 128,437 103,508

Ant. Coal, LNG, Oil, Hydro., Renewable, Community Energy @3 s BAUS} 5

Total 379,151 449,758 532,753 599,983 650,456
Alternative Scenario IV

LNG 104,507 125,358 135,386 131,067 113,504

Renewable 12,269 16,650 23,834 46,145 78,612

Ant. Coal, LNG, Oil, Hydro., Nuclear, Community Energy WA= BAUS 5

Total 379,151 449,758 532,753 599,983 650,456
Alternative Scenario V

Nuclear 103,851 133,261 185,016 237,314 293,007

Bit. Coal 135,294 156,657 169,189 163,419 141,789

LNG 104,507 125,358 135,386 133,707 116,009

Renewable 12,269 16,650 23,997 46,145 78,612

Ant. Coal, Oil, Hydro., Community Energy WA= BAUS 5
Total 379,151 449,758 532,753 599,983 650,456

Environmental : Global warming potential

——34U

250 -
. % scl

==l

——scll
=3Il
100 —#=5CIV

Million Ton CO2
=
I
=]

scY

2010 2020 2022 2024 2026 2028 2030

Year

A MEE Fig 7o) YehlaL 2 Ave]ed A
Hol| 2] A7k~ HiE R)FF F20]F Table 8] 29k
sheict.

20309 7]Eo2 BAU AlU2|2.0] 247k v 2
A2 268,982 FCOeq.0] TitAtE] e [-V ]
A7k wiE A 4 217,917 FtCOqeq,,
226,446 FtCOeq., 238,323 HtCOseq., 243,444 A
tCO2eq., 191,524 #HtCOseq. 2.2 BAU A|UE| L tfjH|
ik AlvkE| 2 VeollA A7 wfEeFo] 71 AA U
2 A& & 5 Ak

Table 8ol Hr W /dud 2A7EA wjEs) Fol&
LRSI BAU AluE|ois 2 Aud 247k~
HiERRE & 4= Loy gidk Ayl [-Velx= At
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Table 8. A|Uz] e

WAL A Y] LA wE B Fol

SRt
2010 2015 2020 2025 2030
BAU Scenario
Bit. Coal 115,437 133,664 144,356 160,667 174,181
Ant. Coal 3,937 1,947 2,103 2,340 2,537
LNG 53,536 64,217 69,354 77,191 83,683
Oil 10,207 7,545 8,149 7,590 8,228
Community Energy 155 241 293 326 353
Nuclear 0 0 0 0 0
Renewable 0 0 0 0 0
Total 183,272 207,613 224,254 248,114 268,982
Alternative Scenario I
Nuclear 0 0 0 0 0
Bit. Coal 115,437 133,664 144,356 141,686 123,115
Ant. Coal, LNG, Oil, Hydro., Renewable, Community Energy A% BAUQ} 5
Total 183,272 207,613 224,254 229,133 217,91])(19.0%)
Alternative Scenario 11
Bit. Coal 115,437 133,664 144,356 143,930 131,645
Renewable 0 0 0 0 0
Ant. Coal, LNG, Oil, Hydro., Nuclear, Community Energy W% BAUS} &
Total 183,272 207,613 224,254 231,376 226,446(15.8%)
Alternative Scenario III
Nuclear 0 0 0 0 0
LNG 53,536 64,217 69,354 65,795 53,024
Ant. Coal, LNG, Oil, Hydro., Renewable, Community Energy @3 s BAUS} ¥
Total 183,272 207,613 224,254 236,718 238,323(11.4%)
Alternative Scenario IV
LNG 53,536 64,217 69,354 67,142 58,145
Renewable 0 0 0 0 0
Ant. Coal, LNG, Oil, Hydro., Nuclear, Community Energy 2= BAU%} Y
Total 183,272 207,613 224,254 238,064 243,444(9.5%)
Alternative Scenario V
Nuclear 0 0 0 0 0
Bit. Coal 115,437 133,664 144,356 139,434 120,978
LNG 53,536 64,217 69,354 68,494 59,428
Renewable 0 0 0 0 0
Ant. Coal, Oil, Hydro., Community Energy WA= BAUS} 5
Total 183,272 207,613 224,254 218,183 191,524(28.8%)

1) BAU Ayl e tju] A7 9y g

Fho] Wsfet dunks

UeRgleh o] o] Table 3o

A 2 de] el ek A7 HiEol ARgEE

OLX|S=t A18¢ 3= 2009
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oS0 XIct

tiek AluEle T8 20308 7]&22 BAU Alye]e
o} gjuste] F-Agt WA AR 247 A ARk
42,536 FMCOseq.THE ZAasto] 24.4%9) A7k ZAAf&o)
of| x| o] Zck

tjot Ajubel e I 20304 7]Z0.52 BAU AUl
o} tju]3te] LNG RHdofa] BhAggh A7) dbako)
30,659 ACO,eq.THE 7ha5}od 36.6%2] A7+ ZA)&o)
of| x| o] Tk

ook AlukE] e IV 2030 7|30 2 BAU AlUbE] e
9} tjnjale] LNG Ezlof| A ghagdl A7k dhajaro]
25,538 AHCO.q. T 7h45}1e] 30.5%2] A7t 2HA&-o]
oS0 %It

tiek AluEle V& 20308 7|&22 BAU Aluye]e
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wbiEko] 7z 53,203 tCOseq., 24,255 HCOeq. THE
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