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LCOE Assessment of Major Power Generation Technologies Reflecting Social Costs
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Abstract - A considerable cost gap between three major power generation technologies, namely nuclear, coal, and combined
cycle gas turbine (CCGT), has been a well-established fact in the Korean electricity market. Alternatively, this paper analyzes
the levelized costs of electricity (LCOE) of the three technologies reflecting overall social costs of electricity generation
including accident risk, CO, emission, and air pollution damage. The paper unveils to what extent current discriminative
subsidies on fuels regarding the social costs, mostly through tax exemptions, affect economic competitiveness of the
technologies. In particular, it finds relative positions of coal and CCGT could be altered depending on appreciation level of the
social costs. It has limits in analyzing fixed costs of the technologies, however, due to limited data availability of nuclear

power, and suggests further studies on the issue.
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Table 1 Assumptions for LCOE calculation

Nuclear Coal CCGT
(1400MW) (1000MW) (900MW)
SFO1E(5.5%
=R . E(5.5%), .
eE(11209/%), AH]o18E(85%)
HEAF) 40 30 30
AdH] (HH/kW) 2,378 1,449 904
CRF(%) 6.232 6.881 6.881
AHAHIE (%) 438 49 2.6
SEFAMH|
11,270 3,230 2,780
R&/4, kW)
gdiHe
2,365 1,978 1,540
(kcal/kWh)
Gt 1933 19,760 58,385
(&/Geal) ’ (18,780) (56,370)
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Table 2 LCOEs in the Tth Basic Plan of Electricity Supply
and Demand

Nuclear Coal CCGT

J78H] 41.32 20.37 13.67
HEH| 4.80 41.10 92.31
oS3t 46.12 61.47 105.99
(E7H=100) (100.0) (133.2) (230.0)
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Table 3 Scenarios of fuel costs

Nuclear Coal LNG

TR 718(H/Geal) 1,933 19,760 58,385
Re7F 715 (@/Geal) 1,933 15,530 48917
TR 71&(@/kWh) 480 41.10 92.31
RA$7t 71%(@/kWh) 480 32.30 77.34
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Table 4 Taxes and levies on fuels

(A/kg) Uranium Coal LNG
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Table 5 Increment of variable costs by imposing equal taxes

on fuels
Nuclear Coal CCGT
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Table 6 Accident risk costs of nuclear power

(&/kWh) Accident risk cost Methodology
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Table 7 CO, emission costs

(&/kWh) Coal CCGT
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(&1/kWh) Nuclear Coal CCGT
A A A 0.25 0.15 0.10
HHAFHEHAIY 0.24 0.22 0.14
SHGFHRA 0.26 0.26 0.08
LRS|A R HARS 158 0.09 0.06
FEEEFEA) 2.33 0.72 0.38

>
o
2
z
[0
mjo
K
o
o
H
=
I
%0}
mII
2]
N
>
10
Bl
oln
fo
1z
21
1=
0k
>
(5]

Trans. KIEE. Vol. 67, No. 2, FEB, 2018

2 =RoAes 20149 7IE02 FaE dhE4
HAGAIE Y 2014 LES|AOIA RFERE 2}
AMgolAre 5§15kl 0|8 2014E ZF AHld
2 e £RE FHHI80R ARSI F 9= 1
UERH Zo&2 ™ 2.33%/kWh, AEHEE 0.729/kWh, 7145
e 038P 02 Aol thst AHp|Eo] 7MY =2 202 LiE
ek

Y ¥2

T

e
™
oA M @ Opx

MY 2 o
Bl ey

i[O i M

~
z

[

52 ASdd v

EL:)
4
a

H
e H|

jus)

f 9] trgolls dEduitre 1

of IE SHY HHHEL o et ols &
| QOMA7E ohlgl =7hd dgitol Loph 59 =

oA 2EdRI7E QIRIE JRIE Aol HAlsh] ofd7]

]OI

fr o

2 N oo X

SHAIEE SAoA Sdg #EHlg2 sl Ylste HIES

4 =
O =o .
45 Aot Aferdt

ol
Ol

Lof AR
A2 AR} 7Hse 7iaswg 59 BAEYo] Hs)
g EHE 9 oo TE ARE ZE, ZTHE, X
e 22 ARA HIgS e B 22 aEF9
BT £QA oA Goijrl AR YA AL o]9r FHE H
8¢ ndior sit). wetA o] SolAMe SFZI FHE] T
& YIA HI8, & IRH £Mo] sigets SHEAHI8T &1
in |

LHI89 tielHsE STOIgHIES AL

fl
4
i
2
%2
i)
o
Hu
c
%
o
>
o
T
>
rm
e

F 10 STEUvE SEAERY AHEE

o=

Table 10 Transmission loss and usage costs

Nuclear Coal CCGT
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Table 11 Levelized cost of electricity generation (low external

cost case)

(&1/kWh) AR At LNG CCGT
EH| Bt 41.32 20.37 1367
AgH ©7t 4.80 41.10 92.31
A E A 12.55 493 0
FBRES 2.33 0.72 0.38

EtAHIE 0 19.86 8.37
O71@HE 0 9.43 2.38
AN E 5.62 0 0
Y HIE 394 3.84 2.78
SHEAHE 1.66 1.74 0
MAFEH|& (72.22) 102.0 119.93
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H 12 XYY 9EET) (22 QRHE)
Table 12 Levelized cost of electricity generation (high external

cost case)

(&1/kWh) AR A LNG CCGT
UAH] ©@L 41.32 20.37 13.67
AIEH] Bt 48 32.30 77.34
ASIE LA 12.55 493 0
AZREE 2.33 0.72 0.38

EtHE 0 26.69 11.29
7121 0 27.38 10.98

HIHIE 12.01 0 0
SAY HIE 3.94 3.84 2.18
SHEANE 1.66 1.74 0
AMAFEHIE (78.61) 117.99 11645
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