The business of sustainability

Floating Offshore Wind to
Hydrogen
Capturing the Opportunity
Floating Energy Forum 2022, 18th May 2022
Widya Wahyuni

@Copyright 2021 by ERM Worldwide Limited

About ERM

Shaping a sustainable future with the world’s leading organisations

160

offices

4,500
people

40+

countries

World’s largest sustainability
consultancy
Extensive experience supporting
renewable projects
Proven track record in “getting projects
to market”
Hydrogen and offshore wind capability
boosted by recent acquisitions

ERM is a leading global provider of technical, environmental, health, safety
and sustainability related services.
For nearly 50 years we have been working with the world's leading
organizations, in power, utilities, natural resources and energy transition
sectors, delivering innovative solutions and helping clients to understand and
manage their business and sustainability challenges.
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The emerging commercial case for green hydrogen
from offshore wind
Key drivers include:
• Access to wind resource
• Avoid HVDC costs/ cabling losses
• Avoid potential for curtailment
• Avoid grid charges

Source: Hydrogen Council/McKinsey
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Over 12,000 GW Floating Wind Capacity of which
majority in US, China, Japan and Europe
(equivalent potential for 1,000m Te of hydrogen/yr)

Note: Suitable Areas where wind exceeds 7m/s within 200km of shoreline
Source: British Oceanographic Data Centre, Global Wind Atlas
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Why hydrogen?

Massive global resource with flexibility to decarbonize
industry, heat and transport…
But also…
• provides expanded route to
market
• avoids grid constraints
• addresses intermittency
• energy storage capacity
• enables power and gas networks
to be coupled

Source: Irena, 2018
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While there are different views on how fast the cost
of green hydrogen from offshore wind will fall, the
direction of travel is clear
•

Reduction in levelised cost of
electricity

•

Technology and supply chain
improvements (Capex, Opex,
performance)

•

Economies of scale

•

Synergies to optimise business
model (waste heat, oxygen,
shared infrastructure)

•

Capital availability and cost
(including revenue support, grant
funding for early stage projects,
carbon pricing)

www.erm.com

Source: IEA, 2021, Global Hydrogen Review 2021 (windows.net)

5

Normally Unmanned
The ERM Dolphyn (Deepwater Offshore Local Production
of HYdrogeN)

Potential to optimize the business case of green hydrogen from offshore wind

Floating substructure and station
keeping system
On-board freshwater production
and hydrogen production and
utilities

Integrated power generation
system (off-grid)

Standby power generation
system
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Normally unmanned
•
•
•

Autonomous system, operations
from shore
High reliability and availability
Low maintenance requirement

Additional project drivers
•
•
•
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Hydrogen export to shore

Cost drivers: modular system with
potentials for optimisation
Ease of construction and
installation
Minimisation of GHG
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A clear roadmap to scale
Supporting 2030 and 2050 targets

ERM Dolphyn Project:
Size of Development

Operational
from

Location

Small scale hydrogen
performance demonstration
trials

2023

UK (near shore)

n/a – short duration
performance trials

Project defined

Commercial Scale
Demonstrator Unit (single
10MW operating unit)

2025

Aberdeen
(Kincardine)

900

Project defined

Deployment of multiple
commercial fields (100-300
MW)

2030

UK (North Sea and
Celtic Sea)

9,000 – 27,000

Pipeline of sites, 2 at
advance stage of
development

GW scale large commercial
projects

2034

UK (North Sea and
Celtic Sea) or
Global Location

~360,000

Site identification
underway
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Hydrogen
Production Rate
(Tonnes/yr)

Development
Status
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Dolphyn Commercial Demonstrator Unit (10 MW)
Current Project Status

The unit will be located ~15km offshore Aberdeen
(greater Kincardine Area).
The unit will produce high purity dry hydrogen at a
medium pressure, ~4 tonnes/ day of hydrogen.

Design for 10MW nameplate installation made off-shore
–ready and incorporated.
Further refinement of concept needed at FEED stage.
www.erm.com

Dolphyn landfall would connect to the
proposed future SGN 100% H2 pipeline
south of Aberdeen.
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Key Insights and Learnings

Emerging technologies &
operation in floating
offshore environment

Equipment/ system with high TRL is selected to manage project risks.

Interface between
different systems

Innovation of components or sub-systems are not the focus of the project; the
goal is to develop a well integrated design that is optimised for commercial
operation.

Modularisation vs
Optimisation

There many opportunities for optimization that can be realised across the overall
system, but the current focus is on major optimisations with significant cost
reduction for full-field development.

Scaling of the solution

Potential supply chain bottlenecks were identified which might prove problematic
when scaling the project – implementation of a supplier engagement programme

Engagement
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Early engagement with planning/ regulatory authorities as the pathway for hydrogen.
Early engagement with local and national stakeholders.
Importance of linking with regional hydrogen economy. Avoid the chicken and egg
mismatch of demand and supply. Share infrastructure cost and risk. Capture
synergies.
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Thank you

Our Partners

The business of sustainability

Dolphyn Enquiries
connect_ermdolphyn@erm.com
https://ermdolphyn.erm.com

Widya Wahyuni
ERM Dolphyn Lead Engineer
Widya.Wahyuni@erm.com

