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• The Hydrogen and Fuel Cells (H2FC) SUPERGEN hub is funded by the Research 

Council’s UK Energy Programme, (three phases over May 2012 – July 2021) 

• SUPERGEN is part of the UK Energy Programme’s Sustainable Power Generation 

and Supply initiative

Three primary functions:

H2FC SUPERGEN Hub - aims and objectives
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that enables the application of hydrogen and fuel cells in the 
energy landscape

Transformational 
Research

of the roles and benefits of hydrogen and fuel cell technologies
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between the academic research base and industry, builds 
partnerships across the sector
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H2FC SUPERGEN hub – research scope
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http://www.h2fcsupergen.com/our-work/whitepapers/
http://www.h2fcsupergen.com/h2fc-supergen-five-years-impact/
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The need for industry-academic collaboration

5

• Hydrogen and Fuel Cells are becoming increasingly mainstream.

• Industry ‘owns’ many of the remaining challenges and questions.

• Academia has the tools to solve medium to long-term problems through 

research and innovation.

• Academia can help develop a pipeline of highly talented people, motivated to 

join the sector.

• We all benefit from a culture of shared innovation, with academia applying 

world-class science to solve problems of industry relevance.

• To do this we need to understand each others capabilities and challenges, and 

share a culture around the exchange of ideas and people.

• We all benefit from speaking with a joint voice to key stakeholders in 

Government and society.



Feedback from our pre-workshop survey

6

How well aligned do you feel the academia and industry 

communities are currently in the area of hydrogen and fuel 

cell technology? (From 1 (poorly aligned) to 10 (extremely 

well-aligned)

How important do you think a national hydrogen programme 

is for successful collaboration and innovation in the field?



Jane Patterson
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• Sustainable hydrogen is part of Europe’s (and 
UK’s) decarbonisation strategy for both industry 
and transport

• This follows growing interest in the role of 
hydrogen in net zero strategies in recent years

• Areas of focus include using sustainable 
hydrogen for decarbonising industrial 
processes (e.g. steel making and oil refining), 
and for decarbonising transport modes that 
are difficult to electrify (e.g. heavy goods 
vehicles, marine and aviation) 

• Note: Industrial and oil refining companies may 
be willing to pay more for green hydrogen than 
vehicle customers at the refuelling stations

European Hydrogen Strategy
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Source: European Commission Hydrogen Strategy (July 2020) - https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf; 

https://ec.europa.eu/commission/presscorner/detail/en/fs_20_1296; 

Sustainable hydrogen is viewed as a circular fuel 

for transport, and circular feedstock (resource) 

for industrial and chemical processes 

https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://ec.europa.eu/commission/presscorner/detail/en/fs_20_1296


POWERING SUSTAINABLE FUTURES DECEMBER 2020CONFIDENTIAL
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POWERING SUSTAINABLE FUTURES DECEMBER 2020CONFIDENTIAL

• Requirements Capture & System Engineering 

• Attribute definition and targets 

• Requirements management, cascade and DVP 
planning

• Vehicle Build & Commissioning

• Electrification of base vehicle

• Integration of fuel cell, mechanical and electrical 
systems 

• Systematic commissioning of hardware and controls 
(fuel cell and vehicle)

• Comprehensive Testing & Validation

• Homologation & Certification

• Modelling of powertrain, components and control

• Extensive component and subsystem databases

• Architecture Selection & Sizing

• Systematic evaluation of architectures 

• Sizing of key subsystems (battery, fuel cell, motor 
etc)

• Energy optimisation

Fuel Cell activity spans all areas, with focus on integration and optimisation of the system

Ricardo Fuel Cell 

Engineering

System 

Modelling & 

Simulation

Systems 

Integration & 

Control

Fuel Cell Test 

Facilities

Vehicle 

Engineering

• Fuel Cell Selection & Integration

• Fuel cell selection, sub-system detailed spec. 
(including advanced thermal controls such as MPC 
and e-horizon)

• Mechanical & Structural Design

• Optimisation for packaging, lightweight design and 
vehicle integration 

• Controls Development 

• Specification, implementation, and test of control 
software

• Fuel Cell Characterisation & Benchmarking

• Durability, fuel utilisation, transient capabilities, hot and 
cold testing 

• Fuel cell system test & development

• Comprehensive Testing & Validation

• Testing of integrated fuel cell, 

mechanical and electrical systems 

(LV & HV)

• Controls and thermal management 

development
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Session 1 -
Hydrogen policies, 
Systems and 
Applications

http://www.h2fcsupergen.com/uncategorised/h2fc-
workshop-hydrogen-fuel-cell-research-challenges-
opportunities-industrial-perspective-25-26-february//

25 February 11:30-13:15 (GMT)

http://www.h2fcsupergen.com/delivering-negative-emissions-biomass-derived-hydrogen/


• 3 “waves” of interest in hydrogen

• 1970s – oil shock

• 1990s – climate change, advances in electrochemical technology

• 2020s and beyond – low carbon systems thinking
• Hydrogen is an effective point source solution for many problems

• But not always the single best (e.g. heat pumps, battery vehicles, biofuels)

• Better to think of it as “middleware”

• Deployment needs a systems approach

• Workshop: H2 and FC technical challenges: how can industry and 
academia collaborate?

Context
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• Industrial feedstock and reductant
• Existing and new processes (iron, synthetic fuels, …)

• Industrial, commercial and residential heating

• Low carbon power generation/CHP

• Transport
• Heavier duty/longer range vehicles, trains, marine, aviation?

• Energy storage and renewables integration/cost reduction

• Long distance low-carbon energy transport 

• …

Hydrogen/FC – roles in the future energy system

15



Systems view
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Future low carbon 

systems need low 

carbon energy vectors:

- Electricity

- Hydrogen

- Biofuels

- Synthetic fuels

Different regions will 

have different 

proportions…

New service: negative 

emissions



UK pathways analysis - energy
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(https://www.energynetworks.org/assets/files/gas/Navigant%20Pathways%20to%20Net-

Zero.pdf)

https://www.energynetworks.org/assets/files/gas/Navigant%20Pathways%20to%20Net-Zero.pdf


UK pathways analysis - costs
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(https://www.energynetworks.org/assets/files/gas/Navigant%20Pathways%20to%20Net-

Zero.pdf)

https://www.energynetworks.org/assets/files/gas/Navigant%20Pathways%20to%20Net-Zero.pdf


• Find the best niches and grow out from there; do the harder things 
over time

• UK implication may be that hydrogen hubs at low carbon industrial 
clusters

• Initially driven by “blue” hydrogen to scale quickly (gas is already available)

• Supplemented by “green” over time

• Then linking to other users
• Transport fleets (logistics, local authorities, public transport) – could start 

directly with green H2

• Feed local gas distribution networks for commercial and residential heat

• Interconnected regional systems → national system
• Ensures longer term resilience

Pathways to deployment

19



Industrial cluster decarbonisation - example
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Deeper and cheaper with hydrogen and CCS
Incentives to drive investment can be quantified



Phased regional to national, need for storage 
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Geological storage reduces system cost



• Increasingly sophisticated understanding of role of hydrogen in future low 
carbon energy systems

• Most policies and interventions are still single-issue based (e.g. transport, grid 
balancing, heating, ….)

• All forms of low carbon hydrogen will be required

• Energy and industrial strategy opportunities

Session speakers:

- Andrew Barker: Managing Director at Taylor Construction Plant Ltd

- Andy Lewis: Programme manager in the Future Networks Team at Cadent Gas

- James Walker: Hydrogen Development Manager at EMEC

Summary and introductions
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Speaker Introductions
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Andrew Barker, Managing Director, TCP Eco
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“As a supplier of hydrogen powered and zero emission equipment, we believe that hydrogen power has a 

key role to play in the green economy. Our company ethos is to develop and supply clean energy opportunities 

and solutions, as part of the UK hydrogen revolution.”

Founded in 1989, TCP has spent the last 30 years providing the UK market with innovative, quality products 

at highly competitive prices

TCP is a specialist company, daring to be different and leading the way with new and innovative products and 

services for its loyal customer base

TCPs initial product range served the construction sector with a wide range of plant equipment

In 2012, TCP developed emission-free, hydrogen fuel-cell applications, with its Award Winning Ecolite TH200 

being the No.1 choice for the construction, film & tv and events sectors



How Green? How Far? How Filled?
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Logistics
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Telling the Story
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Andy Lewis
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Andy Lewis 
Future Networks Programme Manager 
Cadent Gas Ltd 

H2FC Workshop 

www.cadentgas.com

andy.lewis@cadentags.com

25/02/21

http://www.cadentgas.com/


Cadent Gas Ltd 
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Cadent Gas Ltd

- Owns 4 (of the total 8) gas distribution 

networks

- Transports gas to 11 million customers in 

the UK

- Transport gas to the majority of the UK’s 

major cities 

- Formerly part of National Grid until 2017



HyDeploy (Keele University and Winlaton)  
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To demonstrate for the first time 

that a blend of hydrogen and 

natural gas can be distributed and 

utilised safely & efficiently in the 

UK distribution network without 

disruptive changes for consumers.

Potential to deliver

29TWh of low carbon heat per 

annum equating to saving: 

CO2e of 120 million tonnes & £8 

billion cumulatively by 2050



Keele Social Sciences 
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- First assessment of consumer perception of hydrogen in 

real scenario in the UK

- Conducted a range of interviews on peoples opinions and 

attitudes of hydrogen blends

within their homes

- 16 interviews carried out prior to hydrogen blending 

- Second stage of interviews was carried out during blending 

trial 

- Large buy in from student community

Research team: Professor Zoe Robinson, Adam Peacock, Dr Phil Catney, 
Keele University; Professor Marylyn Carrigan, Herriot Watt University; 
Professor Victoria Wells, University of York



HyNet North West 
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• The North West is one of the largest, most energy intensive 

clusters:

• 6MTPA CO2 emissions

• HyNet delivers full industrial decarbonisation through:

• Direct industrial emissions capture

• Fuel-switching to hydrogen

• HyNet comprises a full-chain hydrogen and CCS project, 

including:

• Hydrogen production, distribution and storage providing 

backbone for cross-sectoral decarbonization

• CCS Transport and Storage system, primarily using re-

purposed assets



Wider Engagement 
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University of Brighton

• Investigate impact of H2 on gas engine operational performance when 

used in HGV applications

• Provide guidance on H2 limit for use of blends in HGV applications

• Identify barriers to use of natural gas and hydrogen blends in transport 

• Develop understanding of future technology developments that may be 

required to enable use of high hydrogen blends in transport

Energy Research Accelerator – 6 “big challenges” 

• Energy storage – medium-duration, large-scale energy storage 

• Decarbonising Heat – National Centre for Decarbonisation of Heat

• System simulation, data, digital and informatics

• Integrating resource recovery with energy production

• Alternative fuels – demonstrating the next generation fuels

• Low carbon inter and intra-urban transportation including low 

carbon freight logistics 



Wider University Engagement Continued…….

36

Imperial College (part of HG2V Consortium)

• Investigate potential to purify hydrogen from the existing gas 

network to meet fuel cell EV specification

• Consider geographical and spatial aspects of locating hydrogen 

purification and/or separation hubs to support a national H2 

refuelling infrastructure

• Determine costs associated with varying purification/ separation 

scenarios

• Determine GHG implications associated with hydrogen 

purification/separation at relatively small scale 

University of Cranfield (PhD study)

• Review technologies, policies and social strategies that have 

influenced low carbon heating transition so far

• Develop conceptual framework for examining social acceptance 

in a hydrogen context

• Evaluate underlying factors that determine level of social 

acceptance (at a national scale)

• Recommend policies sand roll-out strategies for support 

equitable and socially acceptable transition from natural gqas to 

hydroigen (for residential heat sector)   



- Hugely influential in their regions, huge move towards 

regional planning 

- Trusted above many other organisations and general 

public 

- Part of all our major projects: Keele University for 

HyDeploy and Chester University for HyNet

- Moving towards larger trials and potential roll-out of 

hydrogen academic support will become increasing 

more important

- Intrinsically involved in all leading Gas Distribution 

Projects (H21, H100 etc)

Conclusion - Role of Academia 
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Thankyou

Follow us on LinkedIn, Twitter 
@H2FCSupergen and YouTube www.h2fcsupergen.com

• andy.lewis@cadentgas.com
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Demonstrating the role for 
hydrogen in an island(ed) 
energy system

H2FC Innovation Workshop 2021

Dr James Walker, 
Hydrogen Development Manager,          
EMEC

25th February 2021



EMEC and the ‘Energy Islands’
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EMEC hydrogen plant on Eday, image credit Colin Keldie

• Our focus is on reducing the time, cost and risk associated with 

the development of clean energy technologies through learning by 

doing

• We have developed a ‘living lab’ test and demonstration centre in 

Orkney where we are facilitating innovation in green hydrogen and 

working in partnership with key stakeholders to generate data and 

produce models to enhance understanding of emerging hydrogen 

applications and business cases

• Through pushing boundaries we are informing future regulatory, 

standardisation and health and safety regimes

Innovating to speed the delivery of ‘Net Zero’
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Demonstrating the energy system of the future 



Producing 
hydrogen

Storing 
and 

handling 
hydrogen

Developing 
hydrogen 
use cases

EMEC hydrogen R&D spans the full value chain 
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Challenges create opportunities
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Collaborating on energy system integration
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Thanks for listening

www.emec.org.uk

james.walker@emec.org.uk

mailto:james.walker@emec.org.uk


Group discussion guide 

• Explore

• What are the specific technological challenges in your product/service or research?

• What would an ideal world look like? Which technologies do you think will be there in 10 years, 20 years?

• What are the opportunities? What are the risks? 

• Reflect

• What could be done to improve the situation? 

• How can Industry and Academia collaborate better? 

• How can H2 demonstration projects feed back to academia and how can academia help to solve issues?  

• How could a National Hydrogen Programme help to develop this field further?

Breakout group discussion - Hydrogen policies, Systems and 
Applications
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• Chair will assign someone to take NOTES - they can share the screen with others if useful.  

• 45 minutes discussion, then we’ll return to the main room to wrap up.

• Use the CHAT function to capture more views



Discussion topic…
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Key observations from the discussion: 

(notes) 

Proposed next steps for Industry-Academia collaboration:

Very important! Please send notes at the end of the discussion to 

h2fc@imperial.ac.uk

mailto:h2fc@imperial.ac.uk


Thank you

Follow us on LinkedIn, Twitter 
@H2FCSupergen and YouTube www.h2fcsupergen.com

• We will be putting together a report from this workshop which will be available on the H2FC 
website in due course. 

• We’re updating our capability document – please respond to the email about this so we can 
ensure we have your uptodate details!

• Become a member of the H2FC Supergen Hub and subscribe to our newsletters  

• Please send any feedback to h2fc@imperial.ac.uk

http://www.h2fcsupergen.com/contact-membership/
mailto:h2fc@imperial.ac.uk

