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Abstract

Underground large-scale hydrogen storage generally refers to the use of underground salt caverns,
depleted oil and gas reservoirs, aquifers and other underground natural closed spaces or geological
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structures to store high-pressure hydrogen, but this type of underground space has extremely high
requirements for rock conditions, which may limit the location of hydrogen energy storage in the fu-
ture. Artificial underground structures are relatively common engineering structures. If their sealing
is ensured, they can be used for underground large-scale hydrogen storage. High-performance con-
crete can be used as artificial underground large-scale hydrogen storage lining materials due to its
extremely low gas permeability. However, there is currently no hydrogen permeation test device
specifically used for this type of material. This paper analyzes and compares the existing concrete
permeability test methods and proposes a hydrogen permeation test method for high-performance
concrete materials.
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Figure 1. Concrete gas permeability test device diagram
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Figure 2. OPI method test device diagram
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Figure 3. Hamami method test de-
vice diagram
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Figure 4. Concrete air permeability test device diagram
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Figure 5. Quasi-steady-state method test device diagram
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