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ABSTRACT

Assuming a discount rate of 4.5% and a utilization rate of 80%, the levelized cost of electricity (LCOE) of a coal power plant

was found to be 144.52 KRW/kWh. Among the calculated LCOE components, the factors accounting for the largest proportion were
the fuel cost of 51.37 KRW/kWh (35.5%), the carbon emission cost of 45.83 KRW/kWh (31.7%), and the construction cost of 22.1

KRW/kWh (15.3%). As the international coal price rises, the unit cost of fuel is also showing an increasing trend. Recently, the initial

investment cost of private coal power plants has increased, and environmental costs (external costs) due to conflicts with local residents

are also increasing. Analysis of the sensitivity of the estimated LCOE to a discount rate and a utilization rate found that change in

the utilization rate has the greatest effect on the LCOE of coal power plants.
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Table 1. Comparison of LCOE results for coal power plants in previous studies

(Unit:/kWh)
KEEI (2017) KASIO (2017) Cho et al.(2018) KPX (2020)
Construction cost 12.82 18.85 13.72
20.37
O&M cost 9.92 6.07 5.52
Private
Fuel cost 32.52 32.52 32.3~41.10 35.82
Costs
Others 0.45 0.48 10.51 0.45
Sub total 55.71 57.92 63.18 ~ 71.98 55.5
Carbon emission cost 15.62 15.72 19.86 ~26.69 18.3
External Air pollution cost 8.71 6.53 9.43 ~27.38 16.27
Costs Policy costs, etc. 1.18 3.23 0.72 0.6
Sub total 25.51 25.48 30.01 ~ 54.79 35.17
Total costs 81.22 83.40 102.0 ~ 117.99 90.67

Note: The results of KEEI (2017) and KASIO (2017) were re-quoted the information provided by Kim et al.(2019).
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2 3+8-2 20194(1,156.49/USS$), 20204 (1,086.3Q/USS),
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Table 2. Assumptions of Analysis

Unit Value

Power generation capacity MW 1,000
Lifetime year 30

Discount rate % 4.5

Economical Exchange rate #/US$ 1,144
assumption Facility utilization rate % 80

O&M cost ¥W/month, kW | 3,217

Heat consumption rate kcal/kWh 1,978
In-plant consumption rate % 4.9
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Fig. 1. Trend and prospects of international coal prices

(Unit: $/ton)

Note: The graph was drawn by the author using data from the Mineral Resource Information Service (www.kores.net).

5) Electric Power Journal, [2020 At ZAHZAN 97t Aebd AL EEEAH] olA; 3]4 s, 2020.10.15. 7]A}, http://www.epj.co.kr/

news/articleView.html?idxno=26045

6) KEPCO (2018)9] 79, 7H4age] 28442 a7 g Zhoz 20179 447 2, 20179 1988 YA B7 D1E

20179 B¥AA O oo vla) Amy] Aol A&
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dict.do
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keal=2 FAKSIITE Cho et al.(2018)0) 4= 19,760/ ¥ Hcal
2 eI, 20189 AAAE ARESto] AR KPX (2020)
9] A=H] T7k= 24,2489/ Tkealo|Tt. o] AH AFAit A
FH P oE A2 e AEERE /HEAES o] B
U= 54 Ao AHAE 70 AgH| WE APdsto
LCOEE F4157] whiZole}. T3t X Aol 77k A%
£ AREESE A7 WPt A AEEE E4S Hol1
AU A= £01 20159 AHAE AR Cho and Kim (2018)
9] AgH] k= 15,790/ 0Hcal, 20179 AXXE A3t
KEPCO (2018)%= AlA 15,805%/ 8 THcal®} A% 21,260/
Thkeal, 12|21 20189 AAAE AREZH KPX (2020)2] H=H]
D7R= 24,248/ Ttcal O 2 Al AZR]9] 7] i)
7tk EAE Holx Qltk olEgt H2 vl dA=HlE
APgsk=t] QlojA B4 Aw9] A7} vl 5ottt
1 ok= 7P dARH| FPXE dageH BHE S O

T AL A AAAR] 719917 the2 T A o]
JHETH ASAIE 71s730] E AoR ot g, d=H]|
S0l JEFE vR|= gRlo 2= ul] A HetvkA 2o
T g HES 18T o vk A 2018712000 ~ 2021
9)9] vl G o] H3ke] $hES A EH 200119 She
o] 1,313.59/$22 7} =911 2006F0]1= 929.8%/$0 & 7}
7 @oror, 1 wWAl= oF 38390] gotal Qlrk. ol#gt 2k
9] ¥is JA] vl A=r] @7l FIFS vIR= =44
82102 LCOES] S v A= AEr,.10

o AT B2 njele] AuvtHo] sjek 4 gk 715
Z

3.3. YFHIE

Aerdrd o] i Ql 2R H]-8-2 7] 2 FH]-&} ol4t
SetaH] ot 2 A4 7|2 dH]82 7129 ¢
THIE &85t olisterA HiE] WE oEH[E
ojilslerA HiEFS AET T WEd
8 &2 AFEstr] sl
A LA=dE WiEA et vl gt JE7F Qs
ot 7| dEde] RHE Bt wiEA st 5
H-& A 5o s AAlsHA A=l s AFE=
KPX (2020)9} KEPCO (2018)7} tjiEZoltt t7| e d&
2 wiEAsY A4, KPX (2020)= 2016 o]F &F
AFA LS A& A4 67]19] 20161 ~2018W
w44 BjE&FS 0]-85F L, KEPCO (2018)= Al3t 4]
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Table 3. Comparison of emission factor, damage cost, and external cost of local air pollutant

Unit SOx NOx PM
KPX (2020) ton 1,946 1,876 69
Emission factor 0.0981 (Min) 0.0470 (Min) 0.0114 (Min)
KEPCO (2018) kg/MWh
0.3271 (Max) 0.2351 (Max) 0.0229 (Max)
KPX (2020) Wikg 54,057 39,036 70,669
Damage cost
KEPCO (2018) Wikg 42,415 30,629 55,450
KPX (2020) ¥/kWh 9.62 6.29 0.36
External cost 4.36 (Min) 1.51 (Min) 0.66 (Min)
KEPCO (2018) ¥/kWh
14.54 (Max) 7.55 (Max) 1.33 (Max)
8) 2030d ET $119004 AFH %4 5dts AS 7T A5, IALS7HES 20408 $131/E, T 2050F00= $145/ 202 A

ig=}

9) Merdtd4 o]8F 80%2F AUWAHIE 4.9% 7H dtolA19] At drHRF2 6,664,608 MWho|H, BAB[E-2 1,978 keal/kWhEl= A5}
olE GFOoF TSI 13,182,594.6 Geald] SFd. F-AT TAREL 5.5 Gea/EC|EE, AT 2,396,835 £9] F-dte] A g o] £X|I
AT AGAE THE(1,1449/USS)S H-Eoto] YIE ARESE d3t, dRH] @7l 51.37¢kWhe.

10) tho] S-S 1,14490 2 7143 Ao A A3t dgH] w7 51.379/kWhol A9, 1,300€ 08 7143 A9 dgn] gt 58399/

KkWhZE 13.7% 271514, 822 900¥0 2 7145t #99] dgu] gl 40429/kWhE 21.3% Z4sh
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A0 7| QFEHof tigt AAR] 7|E3 FHo]
A2 712 EWZ WiEAsE 47 APt ohE,
QAEAE mofu|-&o] tisfiAl= KPX (2020)2F KEPCO
(2018) L5 Parry et al.(2014)2] 3H= 7] Q. u]&(2hd
& 718 X5 BAsto] ARSI = Ae] H5)
algo] tt2A Yehts o9 Parry et al(2014)9] 2
St AWE 7ZF A7) BA dr g HASH= dgolA Iy
St Zpo|2 FEHE AF-FTo] uEt AeE s of
719 @84 wigo] T QRH8L2 tEA YR 9]
L4, KPX (2020)= 1kWh% 16.27¢, KEPCO (2018)=
1 kWh 6.53Y ~23.4290 2 ZAE|9th & o=
AepA Ao d7]FEd wiEe] wE Rugoz,
7P A ARE o]gsto] A& KPX (2020)9] H3HA]
ol 1 kWh3 16.279(SOx 9.62¥/kWh, NOx 6.29%/kWh,
H]AHA] 0.36H/kWh)S A8

SHH, ojAlserA W& wE ©an89] 7| 4
Ao LAYSh= oAtStErA W& APgo] ¥4
HjEAel ojAlslErs 189 dgels ERTouE =
EA7HA JFE werh gAuEASY] 49, KEPCO
(2018), KPX (2020), Cho et al.(2018) 2% EFAH|EAS
£ ogA Z=E&stPEA 0 et AARE AE AEFE| o]
AL, TR AFo 2L SAHEASE AASIL Q)
KEPCO (2018)%= 0.7498 kgCO,e/kWhZ, Cho et al.(2018)
L 0.72 kgCOe/kWhE A A|513L Q11, KPX (2020)0) 4=
HiE Ao gt Aol A=kE|o] Sl

B AFoME ot 22 FAs B9l HANERFE A
Aetgint. A AehRash ATt 19 St Aol &
AR kWhyE APget &, HAHE(1,978 keal/kWh)
< o]&sto] S Geal)y 4SS o] %, {As
SME(ET 5.5 Geal)S A8oto] 1\ a3gh FARS]
FHER: B)E 73 &, ol A58 g A
(A"t 1 E=0.592 TOE)E A-8oto] 48t T 4/7%

ol

AHE, Z TOE (ton of oil equivalent)Z ZHAlol3Itt. o]%&
IPCC (1996) 7to|=2tRIolA AAGE eraujE&Als: &, Mg
1 TOEY 1.059 tCE A}F25}0] CO, Bi&SFS AF&sl9c)12)
A 15T IofHl&(E2 R u8)E 4Pgsh] sl 7]
& A= HAHIEA ARV o85SIt R eE
KPX (20205 20189 7] ] S4uiZAKAU)S Bt
7}ZAQ1 22,0009/5S A-L519ch A, Cho et al.(2018)
2 A7A; AEg=g7|2AE 0] AFE 25,0009/ ot
o= 3k, FAUX|7ITHIEA, 2015)7} AH $30/=(3
£ 1,120 HE)e Astoz 28319t KEPCO (2018)
= 20179 7]EC0E SUpHiEHEe] dEd o 7HEeERd
20,0009/EE 7[EHoR ARMESIHA, o]ilslgta H|-go]
ne 2 245 F7RItHE S vrgste] 2030doll= 1A
oA 7| FHIEA, 2015)2] $30/E(34,500/E)S A-_351%]c}.
ol ATAI= 20309 7t 2AVMA S EIENDC)7}
7331, A450] 20509 BHAFH Addo] Lher] oo =
25 2o =, ujgi9] gtango] HL ASsH E Aoz
AYS BrYsiA] 5t TGS 243 Stk oldS BEYs|
sl =& AtollAl= 2021 FAH A 7|7} WHIE World
Energy Model Documentation®] 23} =, EtAuE&H9] 714
o] 20300l $40/5(45,753Y), 2040 $65/5(74,349Y),
8|31 20501 $90/E(102,9459) 0.2 AF&3F Aolah= At
A3 A8ttt olg 7|Ho R AtEd Al g
AH]8-2 | kWhi 45.8390 2 Table 40 UER} 9J5o0] 7]
9] AFATe} vt 2 £AE Uehdtt. 11 olf+=
nl2fe] erAH|8-2 Ygsirt= 7ot ARt 7129
ALY g v iAol v 1 HEA F7Fe
Aolgh= [EA (2021)] 4l A whgsto] A=l
o Folct. SkARE o] Ak= ] AT F71F
Q1 ¥rd, wiEA7HE 9 & 2 W) T2 3hgo] W
e A vHdskA] ot Qlnk o2 <lsf AkeE
AATE I FHENE 7heS 2 Slth

Table 4. Comparison of emission factor and external cost of CO, emissions

Unit Cho et al.(2018) KEPCO (2018) KPX (2020) This study
Emission factor kgCO,e/kWh 0.72 0.7498 1.059 tC/toe
19.86 (Min) 15.72 (2017)
External cost of CO, ¥/kWh 18.30 45.83
26.69 (Max) 27.12 (2030)

11) “Parry et al.(2014)0] 4Pt S2ufet W dH] 9 fj7| G082 A9 A AAE T4 WAooz APgshar f2ut Eddn] 9x)et

29 Q7 193 BUE7M TG Aol Holq eai|

2018, p.182)

< FAT A AFHo] e A FEEH"(Cho et al,

12) Aehdsc] olsieanEde 2ok T2 YU SAASTARAEY 20229 19 FLE 20219 59 FALAAHE

A BAE FEAHARSE) CO; HIEAS F, 26.105tC/T)
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3.4. LCOE 4rd Ayt

A ae] #53H8e eS| fsiMde A4
H], 2XFAE], A=d], d7] 2 fQu]-E3 Tan]E Qo=
S

sttt 531, Solet o] A F9 WKk HehAst
BAE AL Sk AshHE HVDCTE AP olof

gttt Eliot HVDC AR[7F F-81A] & H]| 1]
et =9 AEo] WA YUARE of' AAo] WHAIH
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LCOES APgotetl EFAIACF & HE 842 ke
5, 7189 HEdAase ov] 550 e A
o

I
0,
oo
U

It g
U

S A Eotd HAT, Tz A4
A= 2L A8 HVDC 534 ofof tigt H]8
e dfof sirh.13) skl KEPCO (2018)= Aehibd
o] HVDC H]-€< 2.05Y/kWhO 2 ZA3}9r}.14
THA &9 oA 7| L FEL viEd} ojilsietas
HjZo] WAYSIA| T, o|Qofe WA YPA|of W A7} of

252 &3 59 22 A - AR AAA gk 2

:

B oo

: ISSIUTHIE SHe2 641

T % otk oleidt ARugL BASH] S8 Aerd

=
oF g TRt HARAE F31aL k=t Cho et al (2018)
= EAR AHHEo g WA FHA G ST FH

Aol Higt A AFd T LRt S|AOAM A dEe 4F
THEE(R&D) 9 HA7|H A ¥e 52 5] LCOE
A5ttt KEPCO (2018)= = A AlgolAet W&
2 2880 sgst= Aol gl tigt vlE =, A
ARFAIEA0.39/kWh)E ZFAIZTE 20114 7]E9] A
LA SSAEAE TSt ddokd AGALAE
Ale 2019 ARA A oz AGAAEA7E Ao
AR Ao Hish Fapstal vt @A FHRIE A
AHLAAEA AlE2 33 A2 242} 2.39/kWhatt 1.0
A/kWhel ¥, shEPddo] gt A& 0.39/kWholt.
A HAFLAAAIE LCOES] EA7|= Zlo] H-E7A] o
ol tiet =9f floll= sfIAe] ik Algo] thE
ol Hlg FHiF oz woug ol oo} ke
I A AHRLA A7 o] =21 o) Fu]8-o] WAlshL
e A Al &E o s ARGEIL ke F30]
SEAAL QIR 2 AFoAE AQAEAEAIY FA

il

Table 5. Comparison of LCOE results of coal power plants

(Unit: ¥/kWh)
This study KEPCO (2018) KPX (2020) Cho et al.(2018)”
Construction cost 22.1% 18.85 13.72
20.37
O&M cost 5.52 6.07 5.52
Private Transmission connection cost 0.45 0.45 0.45 3.84
Costs Fuel cost 51.37* 32.52 35.82 32.30~41.10
Transmission loss cost 0.03 0.03 - 1.74
Sub total 79.47 57.92 55.50 58.25 ~ 67.05
Policy support cost 0.60 0.88 0.60
Local resource cost 0.30 0.30 072
External Carbon emission cost 45.83* 15.72 18.30 19.86 ~ 26.69
Costs Air pollution cost 16.27 6.53 ~23.42 16.27 9.43 ~27.38
HVDC cost 2.05 2.05
Sub total 65.05 25.48 ~42.37 35.17 30.01 ~54.79
Total costs 144.52 83.40 ~100.29 90.67 102.0 ~117.99

* denote values derived by direct calculation in this study.

13) HDVC 74 d olguut ofvjet AR AACIUA Ff, olo] wWE WAM T A 74
e glone, B Ao Awd 5 BEA o] g 4 4u 8o W] g WU

14) $3)et HVDC 74u]§ AHo] jst Rk Mg H8-S KEPCO (2018)9] 102%3} 103% .

15) B} ZAISE WL Cho and Park (2020)E FRGHA|Q.
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Fig. 2. Comparison of the fuel costs according to changes of discount rate and utilization rate
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Fig. 4. Comparison of the construction cost according to changes of discount rate and utilization rate
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