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Economic Analysis on Four Possible Electrolyzers Potentially Spreading in the Future
and Proposal for Each Use Case
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Abstract

Water Electrolysis, which converts water (H,O) into carbon-free hydrogen, has attracted more attention than ever as the most effective carbon-
neutral technology to achieve a carbon-neutral society by 2050. As such, there are four promising types of water electrolyzers: ALK(Alkaline), PEM
(proton exchange membrane), SOEC sSolid oxide electrolyzer), and AEM (anion exchange membrane), that can be applied to reduce CO, emissions.
However, few examples of the proposed system and analyses include clear boundary conditions together with CAPEX and OPEX. In this research,
we investigated 1) economic analysis of various electrolyzer systems under the same conditions as much as possible by quantifying the key factors
related to hydrogen production costs, 2) four possible water electrolyzers under the same conditions to summarize the pros and cons of each, 3)
propose use cases considering the pros and cons of each. Notably, we applied LCOH(levelized cost of hydrogen) to offer optimized use cases based
on operating pressure, temperature, cell stack (CS) + balance of plant (BoP) cost, energy recovery rate, membrane life, footprint, etc. Our study
indicates the optimal parameters are: the performance of electrolyzer <4.5 kWh/Nm3-H, the system cost of CS+BoP <50,000/kWh, durability

>60,000-80,000hr, electricity price <5/kWh
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