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Orkney: 
Pushing decarbonisation from the edge.

Neil Kermode

Managing Director
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Orkney’s Energy history

• Wind, hydro, tide and biomass all used in 

the past.

• Early “electro-aero generators” tested in 

Orkney 1950s & 1980s

• Flotta Oil Terminal - 10% of the UK’s oil 

since 1974

• World’s largest wind turbine 1984-97 (3MW)

• 1990s: UK’s highest C02 /person

• 1998: Orkney Renewable Energy Forum 

• 2000+ Embraced set up of EMEC and 

pushed on with wind development

• 2013 Became net electricity exporter
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Orkney Energy 2019 

Heat & light

Transport
(largely)
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UK electricity system - today
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Orkney electricity system – today

Elec Demand
Renewable Generation
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Electrolyse & store

Generate

Resultant output

Source: Xodus/Element Energy study, 2016

16MWh of diesel

 a day

Hydrogen as storage?
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Orkney Energy 2030? 

Electricity

Electricity

Electrolysis

Synthetic hydrocarbons

Ammonia

Heat pumps

Electricity to point of use

Mix of above

Not strictly to scale
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Eday tidal substation 

Electrolyser

Hydrogen storage

Grid connection

EMEC substation

Community wind 

turbine

Flow battery  

storage

Offshore tidal power
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Surf n Turf - BigHit
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HyDime project -MV

Shapinsay
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Hydrogen knowledge

Production

Storage and transport Supply

Value



www.emec.org.uk©

• HyFlyer I - ZeroAvia

develops and integrated 

the hydrogen-electric 

powertrain;

• EMEC commissioned 

mobile H2 infrastructure;

• HyFlyer II set to 

commercialise 19-seater.

HyFlyer 1 & 2 

UK’s First Commercial-Scale 

Electric Flight

Refueller

© Google commons
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Rolls Royce

• Green hydrogen used to 

fuel the ground test of a 

Rolls-Royce jet engine.
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• Demonstrated the creation 

of synthetic gasoline;

• Temporary plant installed 

onshore at EMEC’s wave 

test site;

• EMEC supplied H2

produced from water by 

electrolysis;

• Royal Air Force used 

gasoline for their first 

synthetic fuel flight.

IGTL
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Chemistry: 

Diesel/Kerosine
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Diesel/Kerosine
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than diesel
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than diesel
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The alternatives

Original source material & graphics: DNV
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Requires less space and lighter 

than diesel

Requires more space but lighter 

than diesel

Requires less space but 

heavier than diesel

Requires 

less space 

but heavier 

than diesel

Liquid

Hydrogen based

Liquefied gas

Natural gas

Solid

Diesel

Synthetic 

dieselPetrol
Biodiesel

Coal

NMC Battery cell Natural gas

CNG 200 bar

LNG

LPG

Methanol

Bioethanol 

Ammonia

H₂

CGH₂ 350 bar

CGH₂ 700 bar

LH₂ 20.3 K

There is nothing to the right and above 
diesel 

Including storage, there is practically nothing half as good

Requires 

less space
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Online 36.5GW
Gridwatch 28/3/22 20:11

Changing Energy

Coming 25GW

Not even on the map!
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Flotta Hydrogen Hub 



Green Hydrogen 

Opportunities for Scotland
David Hogg – Senior Energy Systems Consultant

21st November 2023



The Hydrogen Ecosystem

Source: Scottish Hydrogen Assessment Project

https://www.gov.scot/publications/scottish-hydrogen-assessment-report/


Roadmap for Growth

01 02 03 04

Production:

Small scale green production

Offtake: 

Some transport and industry 

demonstrators.

Production:

Some large-scale blue production

Green production scale increases

Offtake: 

Transport, industry, and blending

2030s OnwardsMid-2020sEarly 2020s Late 2020s

Production:

Large-scale blue production

Large-scale green production

Offtake: 

Widespread use in industry (including 

steel), power, and transport.

Production:

Increase scale and range of methods

Offtake: 

Full range of end-users



Moving and Using Energy
Hydrogen networks



Zero Carbon Whisky
InchDairnie Distillery

Source: Decarbonising InchDairnie Distillery

https://www.arup.com/projects/decarbonising-inchdairnie-distillery


Industrial 
Decarbonisation

Source: A vision for hydrogen in the Tees Valley



Scottish Supply Chain
Assessment of Electrolysers

Inverness

Aberdeen

Perth

Dundee

Glasgow

Edinburgh



Scottish Supply Chain
Assessment of Electrolysers

Ames Goldsmith Ceimig – Dundee

Platinum catalysts used in PEM fuel cells and electrolysers

Hydrasun – Aberdeen

Integration, site installation and maintenance of 

hydrogen systems

Forsyth Group – NE Scotland

Piping, modular units (e.g. compressors), pressure vessels, 

structural steel, cable reels, electrical and instrumentation, 

scaffolding, civil works and specialist coatings

Howden – Glasgow

Hydrogen compression solutions 

Aqualution – Duns, Borders

Novel electrolyser technology developer (OEM)



Key Thoughts
Transmission
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Key Thoughts
Planning

Source: H100 Fife



Key Thoughts
Supply chain

Source: Assessment of Electrolysers

https://www.gov.scot/publications/assessment-electrolysers-report/pages/2/



