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Abstract

Against the backdrop of the world’s active response to climate change and vigorous promotion of
the deep transformation of the energy structure, green hydrogen production has become a key tech-
nical path to achieve deep decarbonization. This article focuses on the current situation of China’s
green hydrogen production industry, systematically sorts out the development stages, technical
characteristics and industrialization progress of technologies such as alkaline electrolyzed water,
proton exchange membrane electrolyzed water and solid oxide electrolyzed water, and conducts
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research in combination with relevant policy environments and industrial patterns. At present,
green hydrogen production has not yet fully gained cost competitiveness over hydrogen production
from fossil fuels across the country. However, driven by the decline in equipment costs, the contin-
uous expansion of renewable energy installations, and policy support, the economic turning point
is gradually approaching. Therefore, exploring the potential for large-scale application of green hy-
drogen and the trend of cost changes is of great practical significance for policy design and indus-
trial layout.
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Figure 1. Relative positions of different hydrogen production routes in terms of efficiency, cost and application stage
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Table 1. Comparison of green hydrogen demonstration projects and key policy points in some provincial administrative regions
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Figure 2. The main policy-driven model
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Table 2. Scale and main application scenarios of some announced demonstration projects
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Table 3. Pro portion of various costs and schematic diagram of decline range in the past decade
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Figure 3. Cost reduction trend
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Table 4. Localization rate and representative enterprises of key components in proton exchange membrane electrolysis (PEM)
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Figure 4. Localization process of key components
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Table 5. Typical cost composition of proton exchange membrane (PEM) electrolysis for hydrogen production
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Figure 5. Interaction mechanism of cost reduction
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Table 6. Comparison of key parameters between PEM and ALK
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Figure 6. Comparison between PEM and ALK technologies
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Figure 7. Line chart of hydrogen production efficiency changes of PEM and
ALK under different fluctuating loads
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Figure 8. Line graph showing the relative values of LCOH for PEM and
ALK under different fluctuating loads
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Table 7. Representative performance indicators and development stages of SOEC
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Table 8. Proportion of key cost items and cost reduction potential of SOEC
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Table 9. Comparison of key indicators of major hydrogen production technologies
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Figure 9. Trend analysis and judgment
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Table 10. Core parameters and typical value ranges of the LCOH calculation model
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Figure 10. LCOH model flow chart
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Table 11. Comparison of key sensitivity parameters for LCOH under different scenarios
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Table 12. Cost comparison between green hydrogen and gray hydrogen under different scenarios (Unit: CNY/kg)
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Figure 11. Analysis of the economic break-even point for gray and green hydrogen
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