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ABSTRACT

The commercialization has been of great importance to the clean energy research sector for investing the

wind farm development, but it would be difficult to reach a social consensus on the need to expand the

economic feasibility of renewable energy due to the lack of reliable and continuous information on levelized

cost of Energy (LCOE). Regarding this fact, this paper presents the evaluation of LCOE, focusing on Ulsan

offshore region targeting to build the first floating offshore wind farm. Energy production is estimated by the

meteorology data combined with the Leanwind Project power curve of an exemplar wind turbine. This work

aims to analyze the costs of the Capex depending on site-specific variables. The cost of final LCOE was

estimated by using Monte-Carlo method, and it became an average range 297,090 KRW/MWh, a minimum
of 251,080 KRW/MWh, and a maximum of 341,910 KRW/MWh. In the year 2021, the SMP (system
marginal price) and 4.5 REC (renewable energy certificate) can be paid if 1 MWh of electricity is generated

by renewable energy. Considering current SMP and REC price, the floating platform industry, which can earn
around 502,000 KRW/MWh, can be finally estimated highly competitive in the Korean market.
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Fig. 1 Breakdown diagram of levelized cost of energy (LCOE)

A AEE oUA] F 24 %A AAAAAUA] HE&S BERF ZTUIE AV|ed A @ 9] € £ e
2030\l 20 %, 204069 7HA] 30~35 %7k EdistE A ARSA SR AL § vk AEAAE R B
< BEE L) Bo AFAHoRE 2025974 ¥ ato] wEW 2021 AAANAA] EEAkg A #
g %) 92 GWE, 22 2030744 177 GW A olibe 20209 278200 lel A 30091 0(12 %) Z7het
e BER sa glon 1 F 12 GWE dEge  3eldon AAAdux Y HEge] Zrkelm
2 749 F UEE 33 gty 53], o]F 7[EoR k. o|9 Zo] HAAUA & 48 3 HAF A
AT, Aebds, FABREGA, S, ZAdE, T 5 SR e dEelA AdduUA T
a3 AREE T oAltE A AR dAE s 9ot digk AlEg 3 AEd e ARATO] o
FEEA ML AYES FHIE HF F e FARA Fa o], ARAUAY BALH B &
dgelm, AA 2020 60 MWH Aldal] A% s o 284 dig A3H FojeE: 9 Rxay g
HaA 7t 9 FFH7IE ST (1 ojd e A AAs FeHoer AAste ool AT 3l
AYA Bi Gojet #dste] A=A Ad 44w S A B2 FEHEHASAR] &4 el

6 SHUNUXNME - M14&A, W15, 2023



=4 ottt 8 MW F74 s &EE Rl LCOE o7

o] Wb Er} (o]s) A} Levelized Cost of
Generating Electricity: LCOE)el tis] A4 &=
He Tl AR gtk -4 LCOEE #H7tsb7]
A= T AEuE(e]3) CAPEX), & fFAH&
(o]3F OPEX), &1&(o]3} 1), Azt oy Aake(o] 8}
Annual Energy Production: AEP), Z2AE 23 o
F(e]8F T)E AAAojok gt}

B0 glo] CAPEXSt OPEXS A$-, Ul @&
glolEl7} H-F3lo] g9 =% Fuste] A nLS
Fobstkdnh =9 AEPY A9, daeluAzledd
(KIER)S AU A wlelHAH S ARE st
of A {4 ST YAR] AR A TEEE
BESFE P, EUCIA zleggk LEANWIND 8
MWH &9 EH19] Power Curved &-§3he] AzF 3
AFS AT rpA Yo R vy G5 AlEd oA
(Monte Carlo Simulation)& 3] ¥4 4352

LGS FAEAT

2. O SEAUMEHIHLCOE) A4t

oz

2.1 LCOE #H9| 3! 2t dH

2.1.1 LCOE &<

Lcop=‘=! o))

9 4 ()& =ZA CAPEX, OPEX, r, AEP, T& o]

FojA Adrk T 4 772 8 ZRAE Al 7
Tl 2568 7R ARSI A E1E(n)S AR

2.1.2 &4 44

2 == LCOE 415 98 1 did A4S
Fig. 20 #AISHty. 58], &2t hnprpell 4|8}

=
al

SFENUXNNE: M14A, M1=, 2023

o =d4EAA
LA ’
o

Fig. 2 The target location of floating offshore wind turbine to
analyze the LCOE
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Table 1 Specifications of LEANWIND_8 MW turbine

Rating 8 MW
Rotor Diameter 164 m
Hub Height 110 m
Cut in | Cut out 4 /s | 25 m/s
Hub Mass 90,000 kg
Nacelle Mass 285,000 kg
Blade Mass 35,000 kg
Nacel(lﬁxgi]rilg;sions %0 mx75 mx75 m
Tower Mass 558,000 kg
Tower Height 106.3 m




Power(kW)

Fig. 3 LEANWIND_8 MW power curve

Table 2 Power estimation by wind speed

Wind Speed(m/s) Power(kw)
3.39370° + 34.9520*
4~105 —107.57v — 200.57
105.93v® — 4110.6v*
105~135 +531990 — 221643
135~25 8000
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Table 3 Cost of transmission parameters for 1 GW
offshore wind power plants[8]

Variable HVAC HVDC
ncxitfab 3 3
C 3.15 Billion 1.57 Billion
croeab KRW/km KRW/km
noff7 sub 3 2
52.49 Billion 192.78 Billion
C:)ff sub
- KRW KRW
nnnisub - 1
- 11387 Billion
on_sub KRW

sharB2iefule] LCOE o7

Fig. 5 Conceptual Model of Mooring Linel6]

Table 4 Cost of mooring system per wind power generator{6]

Type and number of anchors 4X DEA

Price of anchors 0.61 Billion KRW

Length of chain 2,540 m
Price of chain per meter 60,000 KRW
Steel wire length 200 m
Price of wire per meter 330,000 KRW

Price of mooring line 0.22 Billion KRW

Price of total mooring system 0.83 Billion KRW

C; (I’y) = d(.’E, y)ne.r_me.L'_mb + noff_subQ)ff_sub + non_sub
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Fig. 6 Wind speed probability distribution function in
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Table 7 Capacity Factor(CF) by Weibull shape factor{9]
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C
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