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Abstract: With the establishment of dual carbon targets and
the popularity of hydrogen energy vehicles in the future, a low-
carbon hydrogen production method is required to meet the
growing demand for hydrogen. Offshore wind-power hydrogen
production technology has become the pivotal solution to this
China's

technology, however, is still at its early stage and encounters

challenge. wind-power  hydrogen  production
challenges such as low wind energy utilization rates and poor
economic benefits. To address these issues, based on the wind
speed data, various equipment models were established to
determine the wind farm's output and hydrogen production. In
addition, multiple profit scenarios were set up to determine an
economic model that considers different electrolyzer capacities.

Finally, a sensitivity analysis was conducted on various

E&UWH: HZEAFHEEHBINH (20BIL036).
Project Supported by the National Social Science Fundation of
China (20BJL036).

AR F7,2025,42(3)

utilization schemes for offshore wind power. The results show
that the utilization of offshore wind power for hydrogen
production has certain economic feasibility. Meanwhile, the
system's economics can be further enhanced by adjusting the
electrolyzer capacity appropriately. The participation of oxygen
in the system revenue holds a positive significance to the
economics of hydrogen production mode. Still, the change in
hydrogen price dominates the system economics, which is

influenced by market supply and demand with inevitable

uncertainty.
Keywords: offshore wind power; hydrogen energy; wind-
power hydrogen production; capacity configuration;

economic feasibility
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Table 1 Parameters of wind turbine

3.2

BENG 16
HE R P /IMW 6.45
e K v, /(m/s) 10
YIARKGHE vin /(m/5) 3
Y R vou /(m/s) 21
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Table 2 Various operating parameters
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Table 4 Economic indicators
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Fig. 1 Hourly power of wind farm
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Fig.2 Accumulated discounted cash flow
A2 ENHERAE TN
BCE LR 2 5 Sk S U A S Sl
AT AT, WS S B
x5 AEREH

Table 5 Various operating parameters
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Table 6 Detailed parameters

FE HFRAE/MW NPVR SPBAE WIATKH/JTIC FEHR/%

1 65 0.2555 204 185598 18.9
1 75 0.3264 183 196533 12.6
1 85 03816 17.4 207469 7.6
1 98 0.4000 16.5 221684 2

2 65 0.4559 15.5 193838 18.9
2 75 0.5225 14.2 206040 12.6
2 85 0.5675 13.7 218243 7.6
2 98 0.5820 13.3 234107 2
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Fig. 4 Gas price sensitivity analysis
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Table 7 Economic impact of changes in equipment costs

B AE % SPB/AE NPVR
0 13.7 0.5675

-5 12.6 0.6429

-10 11.6 0.7312

-15 10.6 0.8304
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