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Techno-Economic Analysis of an Offshore Green Hydrogen Production
System Integrated With Fixed-Bottom Offshore Wind Power
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KYONG-HWAN KIM'
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TCorresponding author :
kkim@kriso.re.kr Abstract >> This study estimates the levelized cost of hydrogen (LCOH) of an off-

_ shore green hydrogen production system based on fixed-bottom offshore wind
Ezzzzd ;;ljluy{yzgg;; power in Jeju and evaluates its economic feasibility. The system includes an off-
Accepted 28 July, 2026 shore wind farm, electrolysis system, fixed-bottom jacket substructures, and hy-

drogen pipelines, with capital expenditure (CAPEX) and operational expenditure
(OPEX) estimated from domestic and international literature. The results show
that the levelized cost of energy (LCOE) of the offshore wind farm is 252
won/kWh, and the LCOH is approximately 17,723 won/kgH,, with electricity cost
accounting for about 80% of the total. Sensitivity and scenario analyses showed
that the 2030 target price of 3,500 won/kgH, cannot be achieved by improving
asingle variable alone, but requires simultaneous electricity cost reduction and
electrolysis system improvement. These results highlight the need for both tech-
nological advancement and policy support.

Key words : Offshore green hydrogen (sl ¥ 12144 ), Techno-economic analysis
(71& N BA), LCOH(# S 8H4AH| L), Offshore electrolysis system
(ol &=M3al A|AHD), Sensitivity analysis(2I1ZtE 2A)
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Table 2. Main assumptions for techno-economic analysis of
offshore green hydrogen production system

Category Parameter Unit | Value
Total capacity MW | 1,000
Rated capacity per turbine | MW 8
Offshore Capacity factor % 25
Wind Wind farm-to-shore dist. km 4
Turbine | fier turbine dist. (longitudinal) | km | 1.845
Inter-turbine dist. (lateral) km | 1.025
Water depth m 50
Total capacity MW | 25
PEM electrolyzer efficiency | % 70
Water | Wind farm-to-electrolysis dist. | km 3
electrolysis
system Water depth m 30
PEM stack lifetime 60,000
Capacity factor % 100
Array cable cross-section | mm?| 400
Cable - P
Export cable cross-section |mm~| 800
o Electrolysis system-to-shore dist. | km 1
Pipeline — - -
Pipeline diameter in 10
Operation year ear | 25
Others P Y Y
Discount rate % 4.5
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