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Fife means business.  

What is Hydrogen? 

ÅChemical element H2, lightest gas in 

the periodic table 

ÅColourless, odourless, tasteless, non-

toxic, non-metallic 

ÅFlammable in air at 4% - 74% 

concentration ï sensors for detection 

ÅStable molecular form ï NOT to be 

confused with rare 2H Deuterium/Heavy 

Hydrogen  

 



Fife means business.  

Why Hydrogen 

ÅZero carbon energy cycle when 

produced with renewables 

ÅCan be used to in energy storage 

to overcome intermittency of 

renewables  

ÅCan help decarbonise our energy 

demands: power, heat and 

transport 

Reaction 

Catalyst  

(e.g.: heat; Pt+ 

) 
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Electrolysis 
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Fife means business.  

A Case Study: 

The Levenmouth Community Energy Project 



Map from Google Maps 
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Fife means business.  

LES Challenge Fund 2015 

ÅSeeking a major expansion of its activities, BGH 

set up a consortium of organisations in 2014, 

involving principally Fife Council and Toshiba 

ÅThe group successfully passed both stages of 

the LES Challenge Fund during 2014 and 2015, 

resulting in a grant of £4.4m to the project 

ÅMuch-expanded, new and innovative facilities 

have been installed 



Fife means business.  

Levenmouth Community Energy Project 

Å Builds on The Hydrogen Office Project 

 

Å Showcases Energy Storage of renewable 

energy in the form of hydrogen 

 

Å Facilitating Sustainable Transport in 

Levenmouth and Fife 



Fife means business.  

Levenmouth Community Energy Project 

Å910kW renewable generation 

Å8 building parallel microgrid 

ÅToshiba H2EMS Smart Grid control 

Å250kW electrolyser/100kW fuel cell ESS 

Å2 hydrogen refuellers 

Å17 vehicle fleet 
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Fife means business.  

Our Wind Turbine 

Å750kW rated power 

ÅProvides electricity for our  

    innovative micro-grid 

ÅExcess wind energy sent to the 

   hydrogen storage system 

 

 



Fife means business.  

Our Solar PV 

ÅSolar PV designed by 

Forster Energy 

Å160kW rated power 

ÅProvides top-up electricity 

on days when there is 

little or no wind 

 





Fife means business.  

Our Micro-Grid 

Å8 building micro-grid 

ÅPowered by renewables, backed up by energy storage 

ÅToshiba designed hydrogen Energy Management 

System 

ÅActive management of when buildings can switch to 

micro-grid 

 

 

 

 

 



Fife means business.  

Hydrogen Equipment ï Electrolyser  

Å250 kW PEM 

electrolyser 

ÅProduces circa 100kg of 

hydrogen per day at full 

power 

ÅSupplies hydrogen 

storage needs 



Fife means business.  

Hydrogen  Equipment - Storage 

ÅOne tank stores 25kg of hydrogen at 30 bar  

ÅA second tank stores 20kg of hydrogen also at 

30 bar 



Fife means business.  

Hydrogen Equipment ï Fuel Cell 

ÅA 100kW PEM fuel cell 

ÅRecombining hydrogen from 

storage, and oxygen from 

the air 

ÅCan be used to supply the 

whole business park if there 

is no wind or solar 



Fife means business.  

Hydrogen Refuellers 



Fife means business.  

Hydrogen Refuellers  

ÅEach refueller has their 

own electrolyser (60 kW)  

ÅEach produces circa 24kg 

of hydrogen per day at full 

power 

ÅHydrogen is stored at 450 

bar on refueller roof 

ÅProduces hydrogen for 

vehicles 



Fife means business.  

Management of Refuelling Hydrogen 

ÅVehicle refueling with green hydrogen 

will take place at the Methil site 

ÅRefueling will also take place at the 

Council vehicle depot at Bankhead in 

Glenrothes, but without hydrogen 

production;  

ÅThe contract for the refueling station 

there has recently been awarded to 

BOC 
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Fife means business.  

Our Vehicles 

Å10 Renault Kangoo converted by Symbio FC 

(leased by BGH) 

 

Å5 Ford Transit converted by ULEMCo (operated 

by Fife Council) 

 

Å2 Refuse Collection Vehicles converted by 

ULEMCo (operated by Fife Council) 



Fife means business.  

Å EV conversion 

Å 1.7 kg hydrogen tank 

Å 5kW range extender 

fuel cell  

Å Range doubled to 200 

miles  

Å Hydrogen refuelling 

takes ~5 minutes 

Å Local leasing 
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Fife means business.  

Å Diesel transit 

conversion 

Å 2 x 3.6 kg hydrogen 

tanks 

Å Internal combustion 

engine 

Å Reduces emissions  

Å Integrated into Fife 

Councilôs fleet 



Fife means business.  

Å Diesel RCV 

conversion 

Å 5 kg hydrogen tank 

Å Internal combustion 

engine 

Å Reduces emissions  

Å A world first 
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Our Benefits 

ÅZero carbon energy cycle 

 

ÅMakes use of more renewable energy locally 

 

ÅElectricity supplied for times there is no wind or solar 

 

ÅEnergy devolution from renewable electricity to 

renewable transport 



Fife means business.  

Conclusions 

ÅHydrogen is a technologically viable way to 

decarbonise the energy system 

ÅFurther cost reductions and technology improvements 

are still required 

ÅThe Levenmouth project has several world leading 

hydrogen applications 

ÅHydrogen vehicles role in Scottish Government 2032 

phase out target  





SHFCA 9th Annual Conference  

Low Carbon Energy Systems  

with Hydrogen & Fuel Cells 

Technology Innovation Centre  

Glasgow, 11-12 October 2017 

https://www.shfca.org.uk/2017-annual-conference   

Headline conference speakers for 2017 include: 
Å     Paul Wheelhouse MSP, Minister for Business, Innovation and Energy 
Å     Andrew Jamieson, CEO, ORE Catapult 
Å     John Alexander, Chair, Scottish Cities Alliance 
Å     Jon Saltmarsh, Low Carbon Heat Innovation, BEIS 
Å     Graham Cooley, CEO, ITM Power 

Hear expert speakers on international trade and partnerships, and how hydrogen and fuel 
cells can be the smarter choice in Heat, Power, and Transport for low carbon deployments.  

Find out more about smart integrated energy systems using hydrogen as the flexible and clean 
zero carbon energy vector. 

https://www.shfca.org.uk/2017-annual-conference
https://www.shfca.org.uk/2017-annual-conference
https://www.shfca.org.uk/2017-annual-conference
https://www.shfca.org.uk/2017-annual-conference
https://www.shfca.org.uk/2017-annual-conference


Fife means business.  

ÅLorna Archer, Education Officer 

   lorna.archer@thehydrogenoffice.com  

ÅDavid Hogg, Technical Manager 

david.hogg@thehydrogenoffice.com 

 
The Hydrogen Office 

Ajax Way, Methil 

Fife, KY8 3RS   

  

01333 439 321  
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The Scottish Government Energy and Climate Change 

Scottish Energy Strategy 
 
The energy system and hydrogen 

Stuart Greig 



The Scottish Government Energy and Climate Change 

SCOTTISH ENERGY STRATEGY  

άA modern, integrated, clean energy system, delivering reliable energy supplies 
at an affordable price in a market that treats all consumers fairlyΦέ 

The draft Strategy recognises the potential contribution of hydrogen to 
decarbonising the energy system  



The Scottish Government Energy and Climate Change 

WHY ARE WE INTERESTED IN HYDROGEN? 
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The Scottish Government Energy and Climate Change 

WHY ARE WE INTERESTED IN HYDROGEN? 

Zero carbon and zero pollution at point of use  

Zero carbon and zero pollution at production (electrolysis)   

Requires minimal processing for use as a fuel when produced from electrolysis  

Low carbon when derived from fossil fuels with CCS 

Can be transported over large distances efficiently  

Efficient and potentially large scale energy storage medium 

 

 

 

 

 



The Scottish Government Energy and Climate Change 

Could help decarbonising heat/the gas grid. 

Electrolysis can improve grid efficiency by converting electricity to hydrogen during 
times of oversupply for use or in other sectors, including transport. 

Serve as long-term, carbon-free seasonal storage medium that can provide clean back-
up power and buffering capacity, which is currently provided by fossil fuels. 

Can act as a, long distance renewable energy vector to support international efforts to 
decarbonise the energy system (e.g. export green hydrogen) 

Decarbonising transport and heat through the utilisation of fuels cells (alternative low 
carbon power and heat technology). 

Supporting local/distributed energy systems; 
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The Scottish Government Energy and Climate Change 

HYDROGEN AND THE SCOTTISH ECONOMY 

SCOTTISH COMPETITIVE ADVANTAGES 

ω Active hydrogen research community 

ω Strong industrial-base 

ω Extensive renewable capacity (stranded electricity) 

ω Geological hydrogen storage potential?  

ω Modern and extensive gas grid 

 

POLICY DRIVERS 

ω World leading climate (emission reduction) targets  

ω Systems-based Energy Strategy 

ω PfG- world leading targets for transitioning to ultra low 
emission vehicles  



The Scottish Government Energy and Climate Change 

PROJECTS: SCOTTISH 

ωScottish gas networks ς feasibility study into 100% 
hydrogen gas grid. 

ωNational grid hydeploy project- demonstrate  natural gas 
containing levels of 10-20% of hydrogen can be 
distributed and utilised safely.  

ωOrkney- valorising constrained renewable electricity - 
electrolysers  deployed across two remote islands, 
demonstrating  production, transport, storage and 
hydrogen use.  

ωLevenmouth ςprovides hydrogen via electrolysis to 
power a fleet of small fuel cell and hybrid commercial 
vans and heavy vehicles.    

ωAberdeen hydrogen buses, cars and re- fuelling 
infrastructure  

 

 

 

 



The Scottish Government Energy and Climate Change 

MARKET AND INTERNATIONAL DEVELOPMENTS 

ωUKG Renewable Fuel Transport Obligations, proposal for the inclusion of non-
biological fuels like hydrogen.  

ωHydrogen Council:  new global business initiative, £10B investment over 5 years.  
Scotland in contact to explore emerging opportunities.  

International markets, examples  

Á In Europe the number of hydrogen refuelling stations is expected to double 
biannually, with up to 400 stations in Germany alone by 2023 

Á South Korea plans to replace 27,000 buses with FCEVs by 2030  

Á Japan is exploring opportunities to import hydrogen, from places such as Norway 
and Australia. Both have potentially extensive renewable energy resources. 

 



The Scottish Government Energy and Climate Change 

NEXT STEPS 

ωPublish Energy strategy by end of 2017 

 

ωContinue our engagement across the relevant sectors  

 

ω Support the development of hydrogen projects, e.g. LCITP 
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Community and Renewable Hydrogen 
Development - Orkney 

 
Nicholas Gubbins, Community Energy Scotland 

 




