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A Study on GHG Emissions Reduction and the Social Costs of the
‘Basic Plan for Electricity Supply and Demand’

KK

BEE" - Hojt
Seungmoon Kwon - Euichan Jeon

0k & A7LE N7A HEg7 [EAZ 2% EUREY 247IA HEYS LEAP Z¥S Sall M 7HX|
2 UL El

ALRI2E 38501, WS 20] 20000 24D B4 SE 8 1548 B Gas-Nuckeark|2
Q& 2030 UHME RO 2ATIA AZZHE D45H, Gas-RenewableA|L2|2= 72| HIxst &S

Coal-NudearLIZIR. SESICH 2APIAS Ho| HESIS 202 LIEtCh 2471 HEaS S0
903 OIE SUTS LNGEBISIO 2 FfoHs OIS WS M3Phsst HO2 AR TTL
X2t ARPOILIK BT SES S A3 RF6IT 018 9ot HMS DIRIZ TR} UL 85 UReE o

HIRS LHSEHSHE SOt OI|0{0f Bict
SHAZHO: LHBE SATIA ZE2H ABAHIR LEAP

Abstract: This study estimates the GHG emissions by 2030 for three electricity scenarios based
on the ‘7th Basic Plan for Electricity Supply and Demand’ using the LEAP model and assesses the
feasibility of meeting the 2030 GHG reduction pledge. The estimates show that the ‘gas-nuclear’
scenario would achieve the pledge target, ‘gas-renewable’ would come close to the pledge target
and ‘coal-nuclear’ would produce far greater GHG emissions than the reduction pledge target.
Therefore it is both necessary and feasible to substitute coal power plants for LNG combined
cycle plants in order to reduce GHG emissions to achieve the pledge target. In addition, the target
supply share for group energy and renewable energy must be increased and adequate policy
prepared. Measures should also be drawn up to internalize the external costs of electricity sectors.
Key Words: Electricity Sector, GHG Reduction Pledge, Social Costs, LEAP
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2 A= A7A AHAG] AT YAFEZY 2A7A &S Long-
range Bnergy Alternative Planning System(LEAP) 2&-& Saf %o, &
ARR0] 20308 LAVMA AE BE A M54 WA 74 HeAge)
Slet B SlolA Al 71 Ao T4 LAl WET A
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1. SUTIA HEHY MDY

LATIA viEAT B4 nE L Aok 24 stolA BA 42 Asl] gt
FJAhE FHoh= A3 ZP(Optimization Mode))¥ AlL=] Q0] whE o4
N2ES AAFeH= 314 B (Accounting Model) 0.2 838 4= Q. &2 A+
= AU 40 T HEEY] 2AVIA viETE T FAHEZ B4
Zo] o]t} oo thaAQl a4 SIARFEQ] LEAP ¥ 0|83tk LEAP
2 AEZE IAAL A(the Stockholm Environment Institute)7} oA
A} 7)1 53t Aot A BrHE Q1o /ISR, @A 1909 7i=ol He
oAl 5= 7H9] 713E0] AHE-SlaL Stk LEAP L2 Al Adlo|EEA 9l
on, 220159 HHo] AlFE L Utk ofHA] =2 9 F-ofl thet A5 &4}

o] 7]&of izt A2 E 0§35t BAo] 7Hs5et?

LEAP 2@Z o83t A7 FjolA e o] AP Qlck tfEH o=
ROK(Republic of Korea)2&-& LEAP B3-S ghato] AL83t A0 & 2P9] 7]
F4 ol w2l ROK1998, ROK2000, ROK2003, ROK2005 502 gragict
(#A5A, 2007, p.51). AE4(2007)9] A= ROK20055 HHAIZ A0 &
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a3, 2013),

PARE AFae AT AP T dulof thE 2AH7FA A
AT S Blote AFESFF VY-S 29, 2009), A7
A gk A%t 7] Al S 247 AFH(Park, N. B., S. J. Yun, and E. C.
Jeon, 2013) 5ol 3ith. AP S 83 FAREY] AFEE At 34
(2006)2 A2AF WAL 7|HEe. 2 MARKet ALlocation(MMARKAL) 28-S
&5l 7P| RATEA 5ol tiet A EAFI. - AP (2014)
2 AR AlEFo]d 29l DAYZER Z2IH-& &-8-5) 62 AL vt
e AV HEFS EAN 2EF-AYFH2014)E 63 YA THE
HP R 2 M7EA viEHH S Model for Energy Supply System Alternative
and their General Environmental impacts(MESSAGE) &< Edf 43
o= 98} 7|5 ae] oFebs S ok
A4 5(2009) Park, N. B. et al.(2013)9] 7= 72z} 124} 7oL A]7]
EASD} 43 9 53 AGAEE 7]Hto 2 gho 24 Wl AgA D} 20309
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98,326MWOllA] 20294 163,868MW= 65,542MW Z7}3tc} 1 % A4 Ao



QAMIIA ZET} AE|THIRS T3 ME2T7|=A|E 7 = 73
UA] A7} 25,535MWE 7 2, 5deh(17,124MW) 2 9442(16,613MW)
9] &0 2 AHujgsko] 34 Z7I5t} LINGAHE 5,521MW, FHS 3,.804MW
37Vote BH AR= 2,655MW Hagith 73 A1 2] Aol #] w4
H] AL (3 )¢ 2tk 7P 3A F71ohe ARl HdE Ed dHE 20159
2,354MWollA 202949 16,565MW=, 14,211MW 715ttt F82 7332MW,
BERZEA(1,427MW), A2HA](1,110MW)2] <=0 2 AH] g5Fo] FA] 7}t
AR W Aulo] o] §-Eo) wret ZRH 73 AEA YA = ol &E
3} oz 9 Wbkl tiek Rt FHEl0] A ek BRIgE Al Aol A]
A A AA) B ZRsk= S0l AAE o], A AT Ay

(2 1) HILiX[HE 2 2] A=

Bl= 20154 20204 2025 20294
o) gHEy | HE | 2H8Y | HIS | 2H8Y HE | 2u8g | HIS
(MW) (%) (MW) (%) Mw) (%) Mw) (%)

X 21,716 221 26,729 19.9 32,329 21.4 38,329 23.4
FYE 26,169 26.6 36,913 215 43,293 28.7 43,293 26.4

FOE 1,125 1.1 725 0.5 725 0.5 725 0.4
LNG 28,246 28.7 35,567 26.5 33,767 22.4 33,767 20.6
MR 3,850 3.9 3,795 2.8 1,195 0.8 1,195 0.7
s 4,700 4.8 4,700 3.6 4,700 3.1 4,700 2.9

AR 7,355 7.5 17,273 12.9 26,098 17.3 32,890 20.1
=) 5,165 5.3 8,479 6.3 8,969 5.9 8,969 5.5

Al 98,326 100 134,181 100 151,076 100 163,868 100

Az MASHR-L(2015)

(2 2) HRHYof|L{x| 2 2H| A2

HR: MW
Gl= 2015 2020 2025\ 2029
=5 1,767 1,779 1,804 1,824
=4 732 3,588 5,884 8,064
SHLAX] 260 836 835 1,025
e 2,354 6,982 12,473 16,565
Ht0|2 173 193 193 193
Y| 155 155 168 168
SAIIA 1,373 2,800 2,800 2,800
HETX| 241 641 1,041 1,351
IGCC 300 300 900 900
Al 7,335 17,273 26,098 32,890

Tz AASYRHER(2015)
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3,000GWhz 3718 Aoz At A

A 20154 23,857GWh

530,156GWheilA] 20294 710,171GWhE Z7}3F A9to|ch

(H 3) ROl X] Lz

al
=

AT 20159

=2l: GWh
Q= 20154 2020 2025 2029
- 6,749 6,776 6,881 6,957
EX 1,434 6,399 12,124 16,663
SN0 K| 480 1,073 1,668 1,819
B 2,741 8,589 15,759 21,210
HH0|2 680 847 847 847
H71= 303 306 331 331
St 10,235 20,873 20,873 20,873
A=TX| 1,234 3,691 6,147 8,081
IGCC 0 2,102 2,102 6,307
AIRHYO AR A 23,857 50,655 66,622 83,090
HIE (%) (4.5%) (7.9%) (9.7%) (11.7%)
TR L 530,156 641,203 686,825 710,171

Az HASIR-L(2015)

2. AUz 19

2 A9 AU S T 7IedEs 20154, ERUEE 203092
2 AT 53 S92 BARS AYSAGRAAEPSIS) T A TAL
9] Tet=dE B A, AAH AL MR EES,, Sty A S 7Y Py
A B ARE v E MU U R A& 7S AN A
(Reference Energy System, RES)S ALY 7|2 W& o] Wb Adu|el 245
£, ol &E, AAH], FARAN], FA7HOFE ) 5 TEAnE EAXE
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F57F 2A7EA QIIER] B 11A],9] o qAJ4te] B & U 2A7MAE tiA

L2 2 71EE AE AR AT AT EATH, 2015; =25, 2012).

5) =7t 2AVA SRR A%r} 2030490 A AAoH, A7 ALY 20299 A
25 203049 HEE(default) 3o 2 7H4 3Tk
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(I 4) MUY o XY 22 58, Z|H0|2E, H|2(20154)
suigy | wnosg | M| 22 5(% P
2E R aw) | w | CBE @B e | @
) kW) kW)

3 _Udt =] 1,631 100 43.07 3,013 72 118.39
Y UH™ =] 4,700 100 12.31 991 28 132.75
AE HH =] 139 100 63.43 3,000 90 95.37
= SOIE 1,125 35.63 88.97 1,971 244 107.69
3t SQOEL 25,149 39.09 94.48 1,419 49 70.99
3 ES 2,950 37.16 114 2,276 17 142.66
ol LNG 388 35.45 45.35 1,050 45 172.52
EsciE LNG 27,941 47.21 65.54 1,148 33 126.17
e a9 571 47.21 19.41 2,462 117 870.37
L= 48 250 40.91 11.29 2,462 148 196.02
L =8 80 40.91 74.20 2,462 148 196.02
e etE 21,716 34.62 97.27 2,360 143 62.69
[SIE[EPN QOIE 1,053 46.45 56.19 917 49 122.60
ZHOLHX] =8 392 38.60 56.19 917 148 122.60
IS EPN| LNG 3,915 38.26 56.19 917 13 122.60
Bt Bt 2,638 100 27.75 2,200 25 153.84
=g g 834 100 24.61 2,500 40 105.99
Hio|2 HIO|2 245 19.52 71.02 3,000 40 162.23
SR K] = 255 100 22.22 3,072 192 108.37
i o7\ 191 11.07 43.14 3,000 90 164.23
HMIIA HMItA 1,415 25.06 85.19 305 90 108.37
HAZ K| LNG 171 47.00 95.34 5,300 13 200.00
IGCC [OE - 42.00 80.00 1,752 49 70.99

Mg MASHAHEEL, 2015; HEHAHHA, 2015; SH=HOUHXISH, 2015; St=MBEIZAL, 2

SH4, 2015b;
Park, N. B., S. J. Yun, and E. C. Jeon, 2013; TAEH HEA|AHS AT510{ 27X s
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g <ol S5 31, 535, 9AHE, AdouR] wAAdEE o]8&s) 2030
GA7HA 9] HHTF-S 450 st A HA AluE] 2(Coal-Nuclear)= A& 3k
2} gatE o] 7)Aol 4TS ot vl A HEA|AHE =)
WS APt 718t W he] WS LEAP B9 AlEdoldS 53 &
gl -

T 94 AU (Gas-Nuclear)= A&t PHHZ AH 02 INGEY
sl o 2 i3t AHolth Aeiales Zoll AL Ao QAJIA 2R
A Qo) :atsf Qick E3F LAVMA A5 BRE B fleiA= LNG
HHA0] At HlSS Folof Atk o] AFES AW AU eE A5
thEFE, 2005; 4317, 2006; BHEH- =23, 2014).
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MErS I AU s
Coal-Nuclear - 7%;}}@; OEN ! LNG=%} 20%
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ATHAOILAR]: 42%
FHEE 30%
73 H2 20| SR 83%
AE 25tsigoz Tl BiR|Ad s
Gas-Nuclear J ng,\:(E ~eiet -_"._{eme ieﬂlﬂ LNGES} 83%
A& A ZYFAH|, ZICIOILIX): 15%
Euixz A e :
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MEISIZS NGRSO 2 AEL 30%
A& oA AR 66%
Gas—Renewable + LNG=g 83%
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Gas-RenewableA| 42 2.2] 2030¢ WA H]F-2 LNGERISFE0] 38%=
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(a) YIHZ HIZ(20154 71%F) (b) Coal-Nuclear(2030)
[SI=IUIEN FOE Do} 512

NG S ool ARSUUR g,
4% 2%\ 2%

OF
o T
T
‘ - o
fe
- '
&7 o LNG =831

2% 8%

(c) Gas-Nuclear(20301) (d) Gas-Renewable(20304)
otet st fotet 3
ATHAOILIK
Ol K] 10%

LR
MR ‘oo 0% HHOIU| oo i o
2% - 6%
37 .%xraﬁ

39%
31%

Z]

M

2, 2HIIA HHEF

Coal-NuclearA|H+8] 2.0] 2A7EA HiETF-2 20209 303,148 tonCO,eqOll
Al 202549 318,322%tonCO,eq7H] S7FE7F 20309 292,575%tonCO,eq
B2 AT 02 Ak 20309 2A7EA viER2 20159 HiH] 17.9% 57t
Sk |tk Gas-NuclearAW&] 2.9] 739 20209 =A47kA &2 233,885
HAtonCO,eq, 20254 238,2184tonCO,eq, 2030 208,8844tonCO,eq=
Eolte Ao g AR 20309 247EA HiE g 20154 M) 15.8% 4
gk Atk Gas-RenewableAW8] Q.9] 2A7kA HiET2 20209 266,9634
tonCO,eq7HA] J7FE7t 20254 257,9354tonCO,eq, 20304 228,889%
tonCO,eq7HA] T4t Ao 2 At 20308 2A7FA &5 20159 of
H| 7.8% 7448t =2t} Coal-Nuclear®} Gas-NuclearA|U#]2.9] 2AI7FA Hf
=% Aole FAEStS INGESH 0 2 giAlet a ) wzof WAt 2=
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E A= Gas-Nuclear®t Gas-RenewableA| U] 2.9] 24714 vi&ESF 20|
= 17§50l 2] 2} oA = A gto] whE ZAxfo|t.
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)
I
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(OZ 2) AU 24TIA HiEY MY

350,000

300,000

250,000 BRI LAR
[EESIEV RN
= Oas e
8‘ 200,000 EZF e
5 W3R =
2 BLNG =312
i 150,000 W LNG 3
mER
SELEEE]
100,000 RT3t

50,000

A B C A B C A B C A B C A Coal-Nuclear

B: Gas—Nuclear
20154 20204 20254 2030 C: Gas-Renewable

20309 THRE) 2A7IA A SV SRR ool W2l Al 7t
A AuE| 9] 203049 24A7EA wiEF Aol 4=
B7HE sVl offnt SpARE AT dEet 20309
W AEEEE025.7%)2 ot THRZY] 2ATMA WS ERE ST
At 3 AR AS BT TS FE
FrE S AR URE Atetd,” A% 4 7 2 AY
T3 H71E, 59 Blo|A] 5 BlouAF2ollA 2472 BiETS 7 BAUH
H] 33.7% #=sfor WA 24A7HA ASSHE 94T+ 30k 20304 ARFE
o 27k g A 2 333.19THonCOeq 33.7%9] A5E2 482

79 A7t A ExEjEERe oF 220.88 W HonCO,eq@ A HCH?

9) TARA F, 2015.6.29., 20309 L vhet 2A47A FEEIE BAUGS1HTHE) tfH]
37%0.2 Y HEAR,
10) TARA g5, 2015.6.11., “Post-2020 LA7IA & EH A 2AAE REAg,



Coal-NuclearA 42| 2.9] 9= 5 Hix FHQHET 7298 THonCO,eq B

o] LAVIAE wiESohHA BERHE EA5HA] okal, Gas-NuclearA U] 2=

ja

1o T
AR BHE 245, Gas-RenewableAU#] 2= H5F 53 34 QD 719 H]
=3t o] AR 8#gtonCO,eq] 2A7HAE H HiEste A0 E EAEH(
I OFR).
H 6) 2030'd WHEE 247IA HIESH ALI2|E MY
| H2ICO,eq
==
pAE=—1 ;5—3’_.‘—%(_.‘0_:1)} Coal-Nuclear Gas—Nuclear Gas—-Renewable
33.7% 220.8 292.6 208.9 228.9

3. ALI2|2E HIE
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