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Economics of Hydrogen Production from Electrolyzer-Battery Hybrid System Using

Surplus Electricity
SemEM

Yoshiaki Shibata

The hydrogen production from electrlolyzer using surplus electricity faces a challenge in high production cost due mainly
to the low capacity factor of electrolyzer. Smoothing the input power to electrolyzer by using battery might be a solution for
elevating the capacity factor of electrolyzer. This study developed the hourly simulation model for the hydrogen production of
the electrolyzer-battery hybrid system, and evaluated the impact on hydrogen production cost, using surplus electricity profile
in Hokkaido region figured out by the power generation mix optimization model. Based on the results, the impact on hydrogen
production cost reduction by introducing battery could not be found. This is due to the cost of battery that largely exceeds the
hydrogen production cost reduction gain by improving capacity factor of electlolyzer. In order to find out positive contribution
of battery, further analyses may be required based on larger scale of surplus electricity or direct input of variable renewable
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energy to the hybrid system.
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