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Development of early, clean hydrogen production in Scotland
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Closing the Gap — Technology for a Net Zero North Sea
An Integrated Energy Vision for 2050

Digital Maturity Survey

CCUS & Offshore Wind Overlap Study

Hornsey Four Overlap Case Study

Sustainable Wind Turbine Decommissioning

Floating Wind to Hydrogen — Supply Chain Opportunities
SNZR - Industrial Decarbonisation Technology

Feasibility of Offshore Geothermal Heat Extraction
Pipeline Change of Use Methodology

Financing technology to Net Zero - Offshore Europe
UKCS Offshore Electrification: A Tech. Roadmap

Best practices for the introduction of new tech

UKCS Offshore Electrification: A Technology Roadmap

https://www.scottish-enterprise.com/media/4109/development-hydrogen-production-in-scotland.pdf
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EU Hydrogen Demand and Production Targets

An additional 40 GW
220 GW wind of electrolyser 40 GW of

EU capacity capacity to be 80-120 GW electrolyser I m p 0] rt 3 X D UtC h
Hydrogen 132 GW Solar installed in capacity to be .
strategy | | PV solarand 14 ctalled Energy Consumption

neighbour.ing regions wind capacity
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Phase 1: Phase 2: WIND POWER NEEDED TO PRODUCE
Decarbonise existing - Expanding the use of clean 20MT OF GREEN HYDROGEN

hydrogen production hydrogen in sectors including
1 million tonnes of clean transport, heating and various
hydrogen production industrial application

annually - 120 million tonnes of clean INCREASE IN HYDROGEN

hydrogen production annually FLOW THROUGH ROTTERDAM

€24-42 billion
€180-470 billion euros will be

investment

invested in
electrolysers up
to 2030

2020-2030 into
clean hydrogen

5000%

Source: The Integration of Early Clean Hydrogen Production in Scotland, 2021

Snapshot of EU Clean Hydrogen Demand vs

. Strong growth in hydrogen flow
P o d u Ctl on by 2 0 3 0 through Rotterdam due to imports
The coming decades will see the rise of
350 blue and green hydrogen. In order to
meet national and international demand,
300 the lion’s share will come from import _—
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Scottish Hydrogen Assessment

RENEWABLE GENERATION STORAGE “ G 4 | Scottish Government
, , _ Riaghaltas na h-Alba
Onshore Offshore A mix of storage is required N gov.scot

to ensure demand is met with
further storage at port facilities.
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126 TWh :

GREEN EXPORT

Scotland’s vast renewable \/
resources, particularly EXPORT TO EUROPE
offshore wind, but also

wave, tidal and onshore .
are used to produce green

hydrogen. This serves a 94 TWh
European export market.

Scotland becomes one of Europe’s major green
hydrogen exporters driving green hydrogen
production in Scotland.
Source: Scottish Hydrogen Assessment, 2019
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Can Scotland Exploit this Opportunity?
Must reduce costs to rival global competitors with low cost solar in North Africa, for example

Low Cost Hydrogen Potential Low Cost Offshore Wind Potential

LCOE ranges in
Areas available B Verylow M Low M Mid M High
Areas excluded M Very low Low Mid W High

Source: hydrogenious.net, 2022



Green Hydrogen Production Technology

1GW wind farm
8.76 TWh/year
58% capacity factor

Green Hydrogen

Renewable Power
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Green Hydrogen Production Site Requirements

Renewable
electricity
resource

Hydrogen
export ‘Ideal’ green

hydrogen
production
site
requirements

Site size
and
suitability

Local
activity

m Electricity total
= Technology OPEX

PEM 200MW
0.9ha
0.009km?

Cost Distribution for 1GW Electrolyser Facility

AN

m Technology CAPEX
m Storage total

PEM 500MW
3ha
0.03km?2
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2050

Schematic view of how the UKCS could develop into an integrated energy system.

In 2050 the UKCS needs to have developed into a fully integrated system of oil and

gas and hydrogen production powered by renewable energy, as well facilities

Offshore operations \Je— for large scale CO, transport and storage. Offshore energy
control center hubs and energy storage facilities will need to be
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https://www.netzerotc.com/news-events/newsroom/news/2020/closing-the-gap-realising-a-net-zero-north-sea/
https://ore.catapult.org.uk/wp-content/uploads/2020/11/Integrated-Energy-Vision_30-Nov_Final.pdf
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