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Modeling and economic benefit analysis of an offshore wind power—underwater compressed

air energy storage system
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Abstract: On the path of dual carbon target, developing new energy, such as solar power and wind power, is the inevitable
approach to realize the green and low-carbon transformation of the energy industry in China. But the volatility and
randomness of wind energy will threat the stability and security of power grids. Thus, energy storage technology is applied
in combination with wind power in practical applications, to smooth the power output from wind farms and alleviate the
impact on power grids. The model of an offshore wind power—underwater compressed air energy storage system is
established and simulated. The energy efficiency and economic benefit of the system are analyzed by combining random
probability calculation and real data fitting. The results show that under volatile wind speeds, power generation rate and
theoretical average return of the system can reach 65% and 11 675 yuan/d, respectively, and the total profit of the system
can be 13.46 million yuan in its 20-year service life.
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Table 1 Levels of wind power and their probabilities
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Fig.2 Output power model of the wind—power station
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Fig. 3 Dimensionless mechanical efficiency of a typical turbine
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Fig. 4 Relationship between dimensionless mechanical efficiency

and mass flow rate of a typical turbine
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revenue model 1
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