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dmjo@hanyang.ac.kr Abstract >> Hydrogen serves as a clean energy source with potential applications

_ ‘ across various sectors including electricity, transportation, and industry. In
Ez\cli‘:;zd gé\ﬁ;'r’”?%; terms of policy and economic support, governmental policy backing and eco-
Accepted 13 May, 2024 nomic incentives are poised to accelerate the commercialization and expansion

of hydrogen energy technologies. Hydrogen energy is set to become a corner-
stone for a sustainable future energy system. Additionally, when constructing hy-
drogen production plants, economic aspects must be considered. The essence
of hydrogen production plants lies in the electrolysis of water, a process that sep-
arates water into hydrogen and oxygen using electrical energy. The initial capital
expenditure (CAPEX) for hydrogen production plants can vary depending on the
electrolysis technology employed. This study aims to provide a comprehensive
understanding of hydrogen production technologies as well as to propose a
method for predicting the CAPEX of hydrogen production plants.
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Table 1. Energy contents of different fuels
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Table 2. The academic significance of hydrogen energy

Classification Content

transitioning to a sustainable energy

the importance of source

hydrogen energy

energy storage and transportation

the diversity of hydrogen production

the current situation methods
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Table 3. Hydrogen production technology and supply energy
classification

Major category Minor category
Alkaline electrolysis (ALK)
Electrolysis Solid oxide electrolyte system (SOEC)

Polymer electrolyte membrane
electrolysis (PEM)

Steam methane reforming (SMR)

of hydrogen energy economic and environmental Natural gas reforming Partial oxidation (POX)
considerations Auto-thermal reforming (ATR)
electrolysis Microbial electrolysis cells (MECs)

various hydrogen fossil fuel reforming

Biological methods - -
Bio-photolysis

production

technologies biological methods

hydrogen production using solar energy

Hydrogen production Photocatalytic water splitting

using solar power

Photo-electrochemical water splitting

the need for efficiency and sustainability

comparative
analysis

economic barriers

environmental impact

Nuclear power

Supply energy Renewable energy (solar, wind, tidal)

Fossil fuels (natural gas, petroleum, coal)
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Table 5. Techno-economic characteristics of different electrolyser technologies®
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Y Today 2030 Long Today 2030 Long Today 2030 Long
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Construction timing and plant capacity
for the hydrogen production plant. (PEM Electrolysis)
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Fig. 6. Hydrogen production plants (PEM electrolysis)

Construction timing and plant capacity
for the hydrogen production plant. (SOEC Electrolysis)
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Fig. 7. Hydrogen production plants (SOEC electrolysis)
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