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A REVIEW ON HYDROGEN PRODUCTION FROM OCEAN RENEWABLE ENERGY AND
THE APPLICATION STATUS
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ABSTRACT

Ocean renewable energy development is strategically
significant  to the world's low-carbon  energy
transformation.  Many  ocean  renewable  energy
development projects have been carried out or are under
planning. Combining green hydrogen and ocean
renewable energy is ideal for developing ocean renewable
energy. This paper first surveyed the main ocean
renewable  energy  hydrogen  production  projects
worldwide. Detailed information about these projects'
technical routes and the scale of renewable energy
development were then summarized. With ocean
renewable energy development gradually moving towards
greater offshore distance and water depth, large-scale
and low-cost ocean renewable energy development has
become a critical concern in industry and academia.
Therefore, a comparison about the energy transmission
mode is then carried out. Furthermore, based on the
current ocean renewable energy development projects,

the development trend of hydrogen production from ocean

renewable energy was analyzed, including increased
offshore distance and water depth, development of
floating wind platforms, and large-scale wind turbines.
Meanwhile, the main technical challenges are discussed
in detail to achieve large-scale and low-cost ocean
renewable energy development.

Keywords: Hydrogen production, Ocean renewable
energy, Technical route, Development trends, Technical

challenges

1. BACKGROUND

Under the influence of the surge in world energy
demand, ocean renewable energy has sparked wide
interest [1]. Ocean renewable energy mainly includes
offshore wind, offshore photovoltaic, and wave energy
[2]. From the current situation, the offshore wind power
industry has the most significant scale [3]. The
cumulative installed capacity of offshore wind power has
increased from 3.8 GW in 2011 to 54 GW in 2021 [4]. In

contrast, wave energy and tidal current energy projects

Copyright © 2023 by ASME
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INVESTIGATION ON CARBON EMISSION REDUCTION OF NON-METALLIC COMPOSITE
PIPELINE FOR HYDROGEN TRANSPORTATION

Jianfeng Shi
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P.R. China
Engineering Research Center of
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P.R. China
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ABSTRACT

Non-metallic composite pipelines possess remarkable
flexibility and exceptional resistance to corrosion. Compared to
traditional metallic hydrogen pipelines, non-metallic composite
hydrogen pipelines effectively mitigate the challenges of
hydrogen corrosion and brittleness, positioning them as a
promising alternative for large-scale, low-cost hydrogen
transportation. Moreover, compared to traditional metal
pipelines, non-metallic composite hydrogen pipelines exhibit
lower wall roughness, effectively reducing hydraulic losses and
offering carbon reduction advantages. Within the lifecycle of
non-metallic composite pipelines, carbon emissions during the
operational stage predominate. Consequently, this study
proposes a method for calculating carbon emissions associated
with the operational stage of non-metallic composite hydrogen
pipelines. This method involves calculating the pipeline's friction
coefficient, followed by hydraulic loss calculations, and then
analyzing carbon emissions based on the electricity consumption
of the hydrogen pumps. The results obtained from this method
were compared with standards, and a good agreement was
demonstrated, confirming the method's reliability. Subsequently,
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Institute of Process
Equipment, College of
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comparisons with metal pipelines revealed that utilizing non-
metallic composite pipelines can effectively reduce carbon
emissions. Additionally, the influence of pipeline diameter,
hydrogen pressure, and flow velocity on friction losses and
carbon emissions were analyzed in detail. The results of this
study can guide the design of structural and operational
parameters of non-metallic hydrogen pipelines, better
leveraging the advantages of non-metallic composite pipelines
in hydrogen transportation.

Keywords: Non-metallic composite pipelines, Hydrogen
pipelines, Hydraulic calculations, carbon emissions calculations

NOMENCLATURE

Ideal gas constant, R = 8.314 J/(mol-K)
Molar mass of hydrogen, M =2.016 g/mol
Reynolds number

Outer diameter of the pipe, mm

Inner diameter of the pipe, mm

Gas viscosity, Pa‘s

Thickness of the viscous sublayer, mm
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