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Capacity configuration of hybrid electrolytic water
hydrogen production system to stabilize wind power fluctuation
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(1. School of Electrical and Information Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Fujian Provincial University Key Laboratory of Industrial Control and Data Analysis, Fuzhou 350118, China)

Abstract: To address the challenges posed by wind power’ s fluctuation and randomness, which makes it
difficult to meet grid stability standards, a water electrolysis hydrogen production system scheme that combines
the operational characteristics of proton exchange membrane electrolyzers (PEMEL) and alkaline electrolyzers
(AEL) is proposed. Firstly, the scheme smooths the fluctuation of wind power based on adaptive wavelet
packet decomposition algorithm to meet the requirements of grid connection. Secondly, to optimize operational
economy and enhance the utilization rate of renewable energy, a collaborative optimization model encompassing
two levels—capacity configuration and power allocation—is constructed. On this basis, an improved Raccoon
algorithm is proposed to determine the optimal capacity configuration scheme for the system, aiming to achieve
optimal economy. Results of case studies show that the hybrid electrolytic water hydrogen production mode can
effectively suppress the power fluctuation of the wind farm, while also validating the superior performance of
the proposed algorithm.

Keywords: hydrogen production by water electrolysis; alkaline electrolyzer; proton exchange membrane elec-

trolyzer; capacity optimization; wind power fluctuation
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