") Check for updates

Journal of Hydrogen and New Energy, Vol. 34, No. 5, 2023, pp. 389~397 .IHNE
DOI: https://doi.org/10.7316/JHNE.2023.34.5.389 pISSN 1738-7264 * eISSN 2288-7407

E'—H IH"“Oﬂl—'lxl °‘|71| o] A AL R TEE LR 2 Si10|

o
E sk g3 a7 gk, PHE sk AR A A AR QAE, B sk Fakish Al B Aulg et

Development Strategy of Clean Hydrogen Production by Renewable
Energy-based Water Electrolysis in Korea

YOUNG YIEL CHOI', IN SUNG JUNG?, TAE JIN KIM® "

1Department of Management of Technology, Jeonbuk National University, 567 Baekje-daero, Deokjin-gu, Jeonju 54869,
Korea

’New & Renewable Energy Material Development Center, Jeonbuk National University, 20-27 Sinjaesaengeneoji-ro,
Haseo-myeon, Buan 56332, Korea *Department of Industrial and Information Systems Engineering, Jeonbuk National
University College of Engineering, 567 Baekje-daero, Deokjin-gu, Jeonju 54896, Korea

TCorresponding author :

Abstract >> This study compares domestic and foreign research on renewable
tikim@jbnu.ac.kr

energy-based water electrolysis clean hydrogen. Domestic studies from 2010 to

Received 29 August, 2023 2023 focused on technological efficiency, energy efficiency, and system effi-

Revised 6 September, 2023 ciency, with few analyzing infrastructure and technology trends. Overseas re-
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shifted to economic and environmental impact, policy effectiveness, industry-
university-research cooperation, and sustainability. To improve water electrolysis
technology production, this study suggests prioritizing technology stability over
efficiency, resolving government regulations and resident acceptance issues,
promoting industry-university-institute cooperation for rapid commercialization
of research results, and developing a strategy for sustainable development of re-
newable energy-based water electrolysis technology.
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Fig. 1. The basic operating principle of an electrolysis cell
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Fig. 2. The basic components of an electrolysis facility
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Table 1. Technology development status of polymer electrolyte membrane electrolysis by country

Device Efficiency and Scale
Major Companies Remarks
Stack Integrated System
52.2 kWhike GW hydrogen production facility under construction in Berlin
Siemens Energy | Germany 0.73 MW (17.5 MW) H2Future 6.0 MW Demonstration (12 stacks)
) Used in hydrogen gas turbines after completion in 2023
Cummins USA 25 MW 56.5 kWh/kg | Cummins and Air Liquide acquire shares (81%:19%)
(Hydrogenics) (20 MW) Construction of 20 MW PEM facility
Establishment of joint venture (HALO hydrogen) in Incheon
Plug Power USA 4?'29 Skh\):l]a/fl)( & 10 MW with SKE&S
' Preparing for 2.0 GW scale mass production (Rochester, USA)
56.6 KWhikg Strategic partnership with Linde for 100 MW development
ITM Power UK 2.5 MW (10 MW) 24 MW ammonia project in 2023 (Linde, Leuna, DE)
Mass production of 1.0 GW in 2022 — 5.0 GW in 2024
Nel Hydrogen | Norway Séggmg 20 MW Acquired Proton Onsite (USA) in 2019
Elchemtech Korea 47.9 kWhikg | MW Developed as a project by the Ministry of Trade, Industry and
(1 MW) Energy
53.3 KWhikg 2.5 kW module stacking A A
Enapter (AEM) Italy 0.0025 MW (modular) Target for mass production of 10,000 units per month in 2023
£9,000/unit — £ 2,500/unit (mass production)
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Table 2. Summary of domestic research
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Researcher Research Type Research Content

Bongjin Kim et al. (2011) Efficiency Economic evaluation of domestic low-temperature water electrolysis hydrogen

production
Youngdae Jeong et al. (2016) Safety Developm.ent of safety performance .evaluation technology for water
assessment  |electrolysis-based hydrogen production

Doohyun Seo et al. (2019) Infra Analy.sis of h.armful risk factors for each part of water electrolysis hydrogen

charging station
Dongcheol Seo (2022) System Research on water electrolysis-based system for hydrogen production

Jongsu Seo et al. (2022) Trend analysis

production

Analysis of water electrolysis technology development trends for green hydrogen

Hyunjoong Kim et al. (2023) System

performance

Research on active ion transport technology to improve water electrolysis system

Table 3. Summary of foreign research

Researcher Research Type

Research Content

Rashid et al. (2015) Efficiency

Energy requirements for improving the efficiency of alkaline water electrolysis
hydrogen production

Chi, Yu (2018) New technological

Establishing the direction of a new type of technology by comparing and analyzing
the ion transfer mechanism, operating characteristics, energy consumption, and

directi . . .
rection industrial products for processes such as alkaline and PEM
You et al. (2020) Influence Proposa.l of optimal hydrogen supply system considering economic, environmental
and social impacts
Analyze t in solar- ter electrolysis technol t th
Burton etal. (2021) | Technology trends | nalyze trends in solar-based water e .ec rolysis vec. no ogy. and suggest the
importance of water molecular dynamics to maximize efficiency
P t poli irecti lated t ter electrolysis hy that st thi thi
Falcone et al. (2021) Policy resent policy direction related to water electrolysis ydrogen at strengthens the
relationship between the hydrogen economy and sustainable development goals
Cooperation between

Pengfei, Chao (2021) |industry, academia and
research institutes

Analyzing China's relative strengths and indirectly suggesting the direction of
cooperation between industry, academia and research institutes based on this
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