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UNE Industrial. Construcción. ACCIONA

✓ ACCIONA Industrial is a specialist in high-tech EPC/turnkey projects.

▪ We carry out our activities along eight Business Units:

▪ We lead each stage of these EPC projects: basic and detailed engineering,
procurement, construction, assembly, launch, operation and maintenance.

▪ We innovate and execute with the highest standards of quality and respect for the 
environment in all the projects in which we participate.

◦ Highlighting Spain, Mexico, South Africa, United Arab Emirates, Singapore, Australia, 
Morocco, Brazil
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Innovative Solutions in OCEANH2 

✓ Floating wind platform following criteria of 
scalability, modularity (simplification and 
cost reduction of construction and 
maintenance processes)

▪ Study of new materials: composites

▪ Design to produce and storage 
hydrogen on the floating platform.

✓ A competititve Floating PV platform
compared to other alternatives for electric 
power generation in oceanic environments, 
based on criteria of simplicity, high 
efficiency, flexibility, modularity, robustness 
and scalability

▪ Structural design of the floating 
catamaran configuration to withstand 
metocean conditions
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Innovative Solutions in OCEANH2 

✓ A new type of electrolyzer

▪ Electromechanical design of the stack adapting its operation on a 
mobile platform and the marine environment: new geometry that 
allows minimizing the difference in concentrations of liquid and gas 
at different points in the system caused by oscillations in the marine 
environment. 

▪ Improved with alkaline-based operation that will study the 
possibility of incorporating a new system of polymeric exchange 
membranes, which also allows incorporating some of the advantages 
of PEM electrolysis

✓ Monitoring, control and operation system applicable to the hybrid 
generation  infrastructure of green H2 from renewable offshore
photovoltaic-wind energy.

▪ Based on IoT technologies that allow efficient assets and 
components monitoring of the global generation, storage and 
distribution infrastructure. 

▪ The objective is to control the operation and maintenance of the 
components, allowing to predict malfunctions from the analysis of 
data in the cloud thanks to the application of machine learning 
algorithms.

▪ Definition of the application strategy of industry 4.0 tools to the 
offshore sector for the implementation of performance models, 
Digital Twins and predictive maintenance techniques
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Innovative Solutions in OCEANH2 

✓ Design of subsystems for the transport of hydrogen by pipeline 
taking into account meta-oceanic conditions, construction 
technologies and estimated foreseeable investment and 
operating costs

✓ Conceptual design of subsystems for loading, transporting and 
unloading hydrogen by ships such as storage as compressed 
gas, diluted in solid or liquid materials or liquefied

✓ H2 bunkering subsystem design:

◦ Platform-to-ship, ship-to-ship, port-to-ship, track-to-
ship

✓ Combined Resource Assessment and Prediction Tool

▪ Combined Resource Assessment and Prediction Tool 
applicable to hybrid infrastructure for the generation of 
green H2 from renewable offshore photovoltaic-wind 
energy

▪ Combined with techno-economic modeling, it allows to 
guarantee the H2 production of an OCEANH2 type plant
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Innovative Solutions in OCEANH2 

✓ Large-scale pressure floating storage for hydrogen 
gas 

▪ Possibility of installing all the necessary 
equipment for the generation, storage and 
distribution of hydrogen (central island)

▪ Depths> 50 meters 

▪ Research in new materials for pressure 
applications: concrete, metal

✓ Bunker-type concrete storage at high green
hydrogen pressure (> 100 bar)

▪ Storage for quantities greater than 10 tons of 
hydrogen / GBS

▪ mooring for loading and unloading of vessels
H2. Hydrogen Ship Refuel Station 

▪ Superstructure for auxiliary installations:
electrolyzer, compressors, electrical
substations.

▪ Depths< 35 meters 



7CDTI-NEDO online Joint Workshop on Hydrogen Technology

Main challenges and solutions in OCEANH2:
OBJECTIVES:

✓ Design and optimization of a modular, flexible and intelligent offshore green hydrogen
generation, storage and transport plant based on offshore renewable electricity
generation, hybridizing wind and photovoltaic floating Technology

✓ Modularity of the plant analyzing the feasibility of small (10-20 MW) and large-scale
(0.5-1 GW) solution in order to position itself as a potential energy vector of the
ecological transition.
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Main challenges and solutions in OCEANH2:
ALL VALUE CHAIN OF H2

1. Hybrid offshore floating renewable energy 
generation sources: wind and solar photovoltaic.

2.Generation system of offshore hydrogen by 
electrolysis of water.

3. Offshore chemical storage in hydrogen for two depths: 
floating for offshore use at depths greater than 50m and 
fixed (Gravity Based Structure, GBS) for use at depths up 
to 35m.

4. Distribution and transport systems through the 
flexible and intelligent integration in other existing and 
future hydrogen distribution networks, both at the 
point of view of energy production and discharge or 
use.
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Main challenges and solutions in OCEANH2:
MOTIVATION

✓ Cost Reduction in all the value chain of the green hydrogen

▪ How? 

◦ Increasing Operation hour of electrolyzers

Hybridation of renewables energies

Offshore wind farm > 3500 equivalent operation hour

◦ Decreasing LCOE -> New Designs, Optimization and modularity. 

◦ Hydrogen and green energy generation duality

◦ Generating H2 next to the consumer – Hydrogen Ship Refuel Station // Pipeline Distribution

◦ Scaling - Up

✓ Positive Impact

▪ How?

◦ Use renewable energy and decrease of the CO2 emissions during manufacturing, 
construction and start-up phases

◦ Increasing the Utilization Factor of marine space
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Main challenges and solutions in OCEANH2:
Key Points: SCALE UP & OPERATION HOURS

✓ LCOH for a 100MW electrolyzer for industrial use (ALK & PEM)

✓ Cost out of this scope

▪ Renewable power plant cost and conection to guarantee a Green hydrogen production

▪ Modifications in industry for the use of the Green hydrogen

▪ Big Storage due to industrial use of hydrogen

▪ Transport of this hydrogen due to industrial use of hydrogen
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Ideas for a Japan – Spain collaboration

✓ Feasibility studies of locations and different scenarios (onshore and offshore)

▪ Japan Meteoceanic conditions 

✓ Scaling up of innovative solutions of OCEANH2

▪ Proof of Concepts (TRL5 to TRL7)

▪ Commercial projects incorporating individual solutions in all the value chain of the 
green H2.

✓ Help each other and advance together

▪ OCEANH2 can help in the management of the space in saturated ports with the
transport of hydrogen

▪ JAPAN companies or institutions can help us in the conceptual design of offshore 
hydrogen transfer to vehicular use including heavy vehicles (ships)

✓ Spain can sell and export Green Hydrogen to Japan as a country with a great 
solar and wind resource.
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Ideas for a Japan – Spain collaboration

¡Muchas gracias!

José Fernando Gallego Belizón – Innovation Manager

Jfgallego@acciona.com


