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1. Hub Objectives & Funding Structure 

 

1.1. Mission Statement 

The H2FC SUPERGEN research Hub seeks to address a number of key issues facing 
the hydrogen and fuel cells sector, specifically: 

1. To demonstrate and enhance the role of hydrogen and fuel cells research 
in the UK energy landscape, and to link this to the wider landscape 
internationally 

2. To identify, study and exploit the impact of hydrogen and fuel cells in low 
carbon energy system for a wide range of applications 

 
A more detailed explanation of the hub’s mission statement and objectives can be 
found on the website (www.h2fcSUPERGEN.com). To achieve these objectives the 
hub engages in the activities listed below. 
  

1. Funding Research:  The hub directly funds and facilitates the funding of 
research, conducted across 21 UK universities, alongside 34 industry partners. 
Figure 1 provides a summary of this funding structure. Further information on 
the objectives of each funding element and the projects awarded is provided 
in Section 3.   

2. Informing Policy:  The hub seeks to inform key stakeholders, especially policy 
makers, of the roles and potential benefits of hydrogen and fuel cell 
technologies. Two white papers have been awarded to date which assess The 
role of hydrogen and of fuel cells in 1) Providing affordable, secure low-carbon 
heat (PUBLISHED May 2014) and 2) Delivering Energy Security for the UK 
(Publication due March 2016). Two more white papers will be published 
before the end of the hub’s current operational time frame (April 2017). 

3. Linking Academia to Industry:  The Hub links the academic research base with 
industry, to build partnerships across the sector. This has been enabled 
through 34 partnerships formed between industrial partners with stakes in H2 
& FCs, predominantly through the research projects that have been funded by 
or through the hub. Key representatives from 19 UK based companies form 
the advisory board of the hub and provide direction for the research priorities 
and the community building activities listed below.  

4. Building Networks: The hub champions H2 & FC research within the UK and 
internationally via networks, knowledge exchange and stakeholder 
engagement, community building, and education and training activities. 
Details for the activities in 2015 and planned future activities are provided in 
Section 5. 

 

1.2. Hub Funding Overview 

 
Figure 1. Funding structure of the activities undertaken by the H2FC SUPERGEN hub 
 
The Hub has four main strands of activity. The first is our Core research programme (40% of 
budget) of 9 work packages (WPs) in which we address selected key areas of underpinning 
science for hydrogen and fuel cells. The second is our Flexible Funding research programme 
(41% of budget), which is open to the whole UK academic community to address additional 
key research challenges. The third is our support for Education and Training of PhD students 
(3% of budget), which is allocated to the Hub as a supporting investment by partner 
universities. The fourth is our Networking activity (16% of budget), which is for reaching out 
across the whole hydrogen and fuel cells sector to be integrated into the Hub and to form 
better linked research and industry networks. 
 

Networking  
£0.8M 

Teaching & Training 
£120K 

H2 Storage 

H2 Production 

PEM FCs 

H2 & FC Safety 

H2 & FC Systems 

SOFC & SOEC 
 Research Synthesis 

Policy & Socioeconomics 

Education & Training 

6 x Enhancing Impact 
Awards 
£0.66M  

5 x Early Career 
Challenges 

£0.5M 

4 x White Papers 
 £100K each  

(2 awarded to date) 

Flexible Funding  
(£1.6M) 

13 Projects 

Core Research 
 (£1.6M) 

9 Work Packages 

H2FC SUPERGEN 

£4M 

EPSRC Challenge Calls 

14 Projects - £14M 
34 Industrial 

Partners 
21 UK 

Universities 

file://ic.ac.uk/san/Energy_Future_Labs/MANAGEMENT%20FOLDER/Operations/H2FCSupergen/Annual%20Report/2015/www.h2fcSUPERGEN.com
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2. Hub Management Structure 

2.1 Management Board  

The hub Management Board (MB) Consists of 10 prominent academics from 7 UK 
universities. Each academic on the board leads one of the 9 work packages forming 
the Core research topics of the hub, as listed in Figure 1. 
 

 Prof. Nigel Brandon OBE FREng , Imperial College London - Director 
 Dr. David Book, University of Birmingham 
 Prof. Paul Ekins , UCL  
 Prof. John Irvine, University of St Andrews – Co-Director  
 Prof. Anthony Kucernak, Imperial College London 
 Dr. Tim Mays, University of Bath – Co-Director 
 Prof. Ian Metcalfe, University of  Newcastle – Co-Director 
 Prof. Vladimir Molkov, University of Ulster 
 Prof. Robert Steinberger-Wilckens, University of Birmingham 
 Prof. Nilay Shah, Imperial College London 

 
 

2.2 Science Board 

The Science Board consists of 99 UK-based academics working in Hydrogen and Fuel 
Cell research – for the full list of members see Appendix A.  They were selected either 
as people who are active in Hydrogen and Fuel Cell research within the UK, working 
on the H2FC SUPERGEN Challenge calls, and/or relevant energy programme projects 
e.g. SUPERGEN BioFuels Consortium, SUPERGEN Fuel Cells Consortium, UK-India 
collaboration on Fuel Cells CDT and Hydrogen and Fuel Cells CDT or active UK based 
Hydrogen and Fuel cell researchers.  The Science board has provided input to EPSRC 
as potential reviewers for the Challenge Calls on hydrogen and on fuel cells, reviews 
the award of flexible funding, and participates in research priority setting through 
research forums and workshops.  However, the Science Board takes no role in 
managing hub activities.   
 
Network Members 
This membership is open to all and consists of a high proportion of students/PDRAs 
and non-UK academics, as well as industrialists who are not on our Advisory Board. 
 

2.3 Hub Advisory Board 

The Advisory Board (AB) consists of 19 representatives from industry and public bodies 
with particular expertise in the area of hydrogen and fuel cells:  
 

 Paul Adcock, Director Research and Technology, Intelligent Energy 

 Robert Cunningham, RRFCS (Rolls-Royce Fuel Cell Systems) 

 John Loughhead, Department of Energy and Climate Change (DECC) 

 Sue Ellis, Low Carbon Technology Manager, Johnson Matthey 

 Bruce Girvan, Director of Intellectual Property, Ceres Power  

 Emma Guthrie, Business Development Manager, Air Products   

 David Hart, Director, E4Tech 

 Andrew Haslett, Director Strategy Development, Energy Technologies Institute 

 Stuart Hawksworth, Fire and Process Safety Unit,  Health & Safety Laboratory 

 Gareth Hinds, National Physical laboratory (NPL)  

 Nigel Holmes, CEO, Scottish Hydrogen and Fuel Cells Association 

 Neville Jackson, CTO, Ricardo plc 

 Marcus Newborough, Development Director, ITM Power 

 Justin O’Byrne, Portfolio Manager - RCUK Energy Programme, EPSRC 

 Jane Patterson, Senior Project Engineer, Ricardo plc 

 Mark Selby, Director of Technology, Ceres Power 

 Harsh Pershad, Energy Innovate UK 

 Gene Lewis, CTO, AFC energy  

 Rowland Travis, Head of Business, Rolls Royce Fuel Cell Systems 
 
The hub Advisory Board meets with the Management Board twice a year, including at the 
annual H2FC SUPERGEN hub research forum, in which the progress in all Hub and 
Challenge projects are presented by the principle investigators of all projects over 2 days. 
Following these presentations the Advisory and the Management Board hold a meeting to 
discuss the hub successes and areas for improvement in terms of the research being 
conducted and the level of engagement between academia and industry.  The Advisory 
Board has been consulted on the topics of the White Papers to be funded as well as other 
flexible funding calls. The last research forum and board meeting was held on 9th 
September 2015 at the University of South Wales (Cardiff). Hub interaction with the 
Advisory Board is maintained throughout the year via emails both for seeking advice on 
projects and for dissemination of information about the hub activities and events. 
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3. Research Developments: Hub & Challenge Calls 

 

3.1 Executive Summary 

Hub Research  

The hub research programme is divided into £1.6M of Core Research (CR) and £1.6M of Flexible Funding 

Research (FFR). The Core Research is designed to have a holistic approach to addressing the key research 

questions required to develop a hydrogen and fuel cell sector through nine key work packages (WPs); Hydrogen 

Production, Hydrogen Storage, Polymer Electrolyte fuel cells (PEM FC), Hydrogen & Fuel Cell (H2 & FC) Safety, 

Solid Oxide Fuel Cells (SOFCs) & Electrolysers (SOEC), Hydrogen & Fuel Cell Systems, Education & Training, 

Policy & Economics and a work page for Research Synthesis (focussed on the white papers).  

The Flexible Funding, which has been awarded to 11 research projects to date (as listed in Section 3.4), is made 

available to the researchers in the broader Hydrogen and Fuel Cell community to address additional research 

challenges with specific objectives.  

These awards were made in two stages: 1) Enhancing Impact and 2) Early Career Researchers. The objective of 

the first call was to support the translation of prior EPSRC research into industrial impact. These projects were 

selected with advice from the Science Board who reviewed all submissions and endorsed by the Advisory Board. 

The second Call, which was open to early career researchers working in or intending on working in the field of 

hydrogen and/or fuels, had the objective of supporting and advancing the research undertaken by researchers 

at the beginning of their academic careers, and engaging them with the hub.   

With these projects the hub has played a key role in focussing and expanding efforts to create industrial impact 

and to expand the H2FC research community base. The hub will continue to enhance industrial engagement by 

funding Industrial Placements for researchers using some of the remaining flexible funds.  

The Flexible Funding has also been used for the funding of White Papers – to date two White Papers have been 

funded (see section 4.1) and Calls for more White Papers will be announced by early 2016. 

Challenge Calls Research 

In addition to the projects funded by the hub (CR and FFR) the hub has facilitated the funding of £14M to 14 

separate EPSRC Challenge Calls Research (CCR) projects. The hub has helped direct the research focus of the 

Calls by organising workshops within the community. To date four separate Challenge Calls have been facilitated 

by the hub; 1) SUPERGEN Hydrogen Challenge (Dec 2013) 2) SUPERGEN Hydrogen and Fuel Cells 

Challenges (March 2014) 3) UK Korea Fuel Cells (Nov 2014) and 4) Fuel Cell Challenge Call (Dec 2014). 

These research projects (CR, FFR and CCR) are conducted across 21 UK universities, with research support from 

8 international universities and industrial support from 34 companies and 4 government partners as listed in 

Section 3.6 (detailed in Section 3.3, 3.4, 3.5). The projects conducted through the hub and EPSRC Challenge Calls 

programmes have produced 90 papers in the past 12 months, which have been published in high impact 

journals, as listed in Appendix B. 

 

3.2 Summary of Research Developments 

The research conducted through the hub (CR, FFR & CCR) can be broadly grouped under the categories forming 

the Core Research programme (WPs listed above), some of which fall under multiple categories. The objectives 

of these projects, the scientific advances and impact made to date are detailed in Section 3.3, 3.4, and 3.5 (Table 

http://gow.epsrc.ac.uk/NGBOViewPanel.aspx?PanelId=1-1EC1RS
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1, Table 2 and Table 3 respectively). A summary of the key achievements in these projects is provided below 

under each research category. 

Hydrogen Production 

Core Research WP5  

The Core Research WP5 led by Professor Ian Metcalfe (University of Newcastle) has identified chemical looping 

materials that are much more stable than existing materials for hydrogen production, which can lead to 

hydrogen production at lower costs with less carbon dioxide emissions. 

2 FFR Projects (£200K) 

The FFR project lead by Dr Alan Guwy, University of South Wales (Project 2.6, Table 2), has demonstrated for 
the first time that hydrogen yield and volatile fatty acids (VFA) in a continuous biohydrogen fermenter can be 
increased using novel combinations of in situ electrochemical hydrogen separation, CO2 removal and VFA 
separation via electrodialysis. These results showed that the electrochemical hydrogen purification technology 
developed by the industrial partner Hydrogen Efficiencies Technology (HyET) was also applicable to the biogas 
industry. 
 

The FFR project lead by Dr Xin Tu, University of Liverpool (Project 2.10, Table 2), has resulted in the 
development of a novel plasma-catalytic reactor based on dielectric barrier discharge for the reforming of 
biogas (CH4 and CO2) into hydrogen at low temperatures (< 150 oC). This project has had a high level of industrial 
interest with the industry partners: Unicorn Power, Johnson Matthey and C-Tech Ltd, which have reported 
important learning from the plasma reforming process. The researchers have also presented international 
impact with an invitation to write a review paper on plasma methane reforming for Plasma Chemistry and 
Plasma Processing, and received a Newton Advanced Fellowship from the Royal Society to establish a long-term 
collaboration with China. 

Hydrogen Storage  

The Core Research WP6 is led by Dr Tim Mays, Bath University, and Prof David Book, Birmingham University.  

1 FFR & 1 CCR Project, £1.2M 

Due to the safety, cost and volume concerns surrounding high-pressure hydrogen storage tanks, alternative 

storage systems using solid state hydrogen materials are investigated within the hub, supported by a CCR 

project. Dr Tim Mays’ team (Core Research WP6 and Project 3.2) are using a novel approach incorporating 

nanoporous adsorbents into Type IV high-pressure gas tanks (operating at ~70 MPa and ~298 K) to enhance 

hydrogen capacity in transport applications while decreasing storage pressures. Initial design criteria are being 

established for hybrid tanks.  If the project ideas work, the investment (materials and energy) and operating 

costs of hybrid hydrogen storage tanks could be significantly reduced.  Similar approaches are being used at 

Birmingham (Core Research WP6) but using hydrides and related solid-state storage materials. 

Polymer Electrolyte Membrane Fuel Cells (PEM-FCs) 

Core Research WP7 
 
The Core Research WP7 led by Professor Anthony Kucernak, Imperial College London.  Prof Kucernak’s team 
have developed a new chemical treatment method which improves the corrosion resistance of those certain FC 
catalysts and reduces their activity towards catalytically oxidising the carbon catalyst support. The team has 
shown that this approach can be applied to technical catalysts and have developed a model which accurately 
replicates the electrocatalytic performance of platinum catalysts over a wide range of conditions. Significant 
progress has also been made towards determining poison tolerance of a new class of catalysts. 
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5 FFR & 3 CCR Projects (£3.55M) 

The FFR project lead by Professor Anthony Kucernak, Imperial College London, (Project 2.1, Table 2) produced 
a new microelectrokinetic model for the hydrogen reaction to look at performance of platinum based 
electrodes across a range  of conditions (applied potential, pH, hydrogen concentration and temperature) using 
four kinetic parameters. Good agreement between models and experimental data verified the reliability of the 
experimental approach developed to study catalysts for electrolysers. Furthermore, the researchers have 
developed a prototype water electrolyser utilising only 20µg cm-2 of precious metal. 
 
The compression in polymer electrolyte fuel cells has been identified by industry as an urgent area requiring 
improved understanding. The FFR project lead by Dr Dan Brett, University College London, (Project 2.2, Table 
2) uses advanced analytical techniques to examine dimensional change in PEM FCs at the electrode, electrolyte, 
gas diffusion layer, cell and stack level. This project has delivered a controlled compression stack assembly that 
can be used by commercial stacks and have identified the formation of water in gas diffusion layers using 
Intelligent Energy air cooled stack.  

 

Most of the other projects that fall under this category have recently started and have no significant progress 
to report at this stage. 

Hydrogen & Fuel Cell Safety 

Core Research WP3  

The Core Research WP3, led by Professor Vladimir Molkov (University of Ulster), developed a theory of blast 

wave decay after a high-pressure tank rupture in a fire. The theory introduced new scaling of the dimensionless 

radius by dynamically adding the chemical energy of hydrogen partial combustion in air to the mechanical 

energy of compressed hydrogen (real gas). The theory is able to reproduce blast wave decay from stand-alone 

and under-vehicle tanks (experiments were performed in the USA). Separation distances in case of tank rupture 

are large, and the safety strategy should be the exclusion of its rupture in a fire. This can be achieved by thermal 

protection of a tank beyond the duration of a fire. The efficiency of fan jet compared to round and plane jets 

for a decrease of flame length is numerically studied. The study of variable aperture thermally activated 

pressure relief device (TPRD) demonstrated that this engineering solution will allow to keep the flame length 

(separation distance) comparatively small while reducing the blow-down time essentially, i.e. reducing the 

requirements to fire resistance.  

2 CCR Projects (£2.18M) 

The first CCR lead by Dr Dmitry Makarov, University of Ulster (Project 3.5, Section 3.5) looks at novel safety 
strategies and engineering solutions for on-board hydrogen storage systems and seeks to develop novel liner 
materials and engineering solutions for safe storage. This project has experimentally confirmed a significant 
increase of fire resistance rating of on-board 700 bar hydrogen storage tank from 8 min to above 110 min. The 
increased fire resistance rating of hydrogen storage tanks will allow industry to decrease the exit diameter of 
pressure relief devices thus excluding destructive pressure peaking phenomenon, reducing deterministic 
separation distances, permitting passenger evacuation from a vehicle in a fire and rescue service operation.  
This project has a high degree of international collaboration with research organisations and industry from 
France, Germany, The Netherlands, USA, China and Korea. Project findings were used to inform FCH2 JU 
HyResponse project team developing a European hydrogen emergency training platform for first responders. 
Other industrial collaborators, which expressed interest in joining the project after its start date, include LGC 
(UK), Air Liquide (France) and CEA (France). 
 
The second CCR lead by Professor David Grant, University of Nottingham (Project 3.6, Section 3.5) endeavours 

to investigate and optimise metal hydride (MH) based technologies for a compressor that are extremely 

compact but also have a high level of safety.  Good progress made on the modelling of a two stage MH 

compressor allowing validation and testing of candidate MH systems to be investigated. Also venting studies 
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and other aspects of hydrogen safety are progressing well. The optimised MHs have been selected for the 

prototype and initial lab tests for validation and kinetics parameters for the models, which has led to a 

prototype design and construction -  testing is due to take place in the next year. The single tank design has also 

led to a successful Innovate UK project feasibility study with three industrial partners to build a large scale tank.  

These partners are ITM Power, Arcola Energy and Luxfur. 

Solid Oxide Fuel Cells & Electrolytes  

Core Research WP8  

The Core Research WP8 is led by Professor John Irvine, University of St-Andrews. The team is addressing new 
titanium oxide carbide anode supported concepts, new inorganic framework electrolytes and delafossite 
structured cathodes, in search for new materials approaches less reliant on rare earth elements.  
 
Core research undertaken by Professor Nigel Brandon has focussed on the continued development of 3D 
imaging and analysis tools to support the design and analysis of SOFC electrodes, alongside feasibility studies 
to develop a novel in-operando impedance analysis technique (FAZE) that offer the prospect of monitoring state 
of health of SOFC products in real time.  Both activities have resulted new challenge call funding from EPSRC.  
 
2 FFR & 5 CCR Projects (£5.27M) 

The first FFR, led by Professor Richard Dawson, University of Lancaster, looks at the application of Novel 
Electrode structures developed for SOFC technologies into AFC systems to increase anode performance and 
cycling durability. Initial progress has been promising and the project is close to point of proof.  Specific 
advances were obtained in the areas of exsolved catalyst development on ceramic supports for AFC applications 
and electrode formulations to best utilise them in the AFC system.   
 
The second FFR, led by Nigel Brandon, has developed a design and analysis methodology that allows improved 
design of current collectors for SOFCs, which has been translated to the industry partner, Ceres Power. 
 
Most of the other projects that fall under this category have recently started and have no significant progress 
to report at this stage. 

Policy & Economics  

Core Research WP1  

The Core Research WP1, led by Professor Paul Ekins (University College London) is developing models and 

analytical capability to understand how hydrogen technologies might be developed in the UK and globally, and 

how the UK can contribute to and benefit from these developments. This research has included: (i) examining 

global HFC innovation; and, (ii) extending the UKTM energy system model to examine hydrogen inter-seasonal 

storage. 

Education & Training  

Core Research WP4 

The Core Research WP4 is led by Professor Robert Steinberger-Wilckens, University of Birmingham 

The Centre of Doctoral Training coordinated out of University of Birmingham and shared between the 

universities of Birmingham, Loughborough, Nottingham, and Imperial College and University College of London 

(2014-2022) took up its first cohort of ten students end of 2014. The module structure has been evaluated and 

further adapted to the student needs. The CDT modules are intended to supply taught component to help the 

students to develop their PhD projects. 
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The modules are offered to research students across the Hub with financial support available for attending 

‘short and fat’ modules to students from outside the CDT consortium, thus broadening the student base and 

giving UK students access to the specialised courses of the CDT. 

UoB is part of the new EU project KnowHy that is looking into supplying e-learning materials and complete 

courses to technicians across Europe. The first full course is due to enter prototype status in autumn of 2015.  

H2 & FC Systems 

Core Research WP2 

The Core Research WP2 is led by Professor Nilay Shah, Imperial College London. The team have been working 

on a multiscale modelling approach that combines demand, supply, technologies, storage and hydrogen 

transport which can be used to explore the ways in which hydrogen will be generated, moved, stored and used 

under future scenarios. The main achievement in the recent period is the extension of the systems model to 

capture long term (system evolution) and short-term (e.g. during a day/week) temporal effects. The latter allow 

us to model the storage of hydrogen, either for utilising low cost power and then for transport applications or 

for electrical storage. This can be coupled with longer term (inter-seasonal) storage and has started to indicate 

ways in which wind energy and hydrogen can be used in synergistic ways. 

Research Synthesis  

Core Research WP9 

The Core Research WP9 is led by Professor Nigel Brandon, Imperial College London. The objective of this WP is 

to integrate work conducted across the Hub and to reach out to others in the sector and address strategically 

significant research questions, with outputs directed to policy makers, research funders and technology 

developers/end users. This annual report is a further example of the research synthesis activity, and a final 

public report is being planned which will bring together and promote the work of the Hub, and the key outputs 

and impact, across its first five years of operation. A peer reviewed paper from across the Hub was also 

published in the past 12 months, summarising the research taking place [Stockford C, Brandon N, Irvine J, Mays 

T, Metcalfe I, Book D, Ekins P, Kucernak A, Molkou V, Steinberger-Wilckens R, Shah N, Dodds P, Dueso C, 

Samsatli S, Thompson C, 2015, H2FC SUPERGEN: An overview of the Hydrogen and Fuel Cell research across the 

UK, INTERNATIONAL JOURNAL OF HYDROGEN ENERGY, Vol: 40, Pages: 5534-5543]

http://dx.doi.org/10.1016/j.ijhydene.2015.01.180
http://dx.doi.org/10.1016/j.ijhydene.2015.01.180
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3.3 Core Research Projects  

Table 1. Core Research Projects  

Work Package, 

WP Lead 
Project Background & Objectives  Progress and Impact Assessment 

1.1 Hydrogen 

Production 

Prof. Ian 

Metcalfe 

University of 

Newcastle 

Background:  New scalable, intensified, lower carbon approaches to 

hydrogen production from bio-fuel and conventional fuel conversion is 

needed to transition towards a more distributed production system.  

Aims & Objectives: This Work Package investigates chemical looping for 

the production of hydrogen by the reforming of fuels such as natural gas 

and biogas. By using an appropriate oxygen carrier (such as a metal/metal 

oxide pair) a chemical looping process temporally separates the oxidation 

and reduction products taking place during, e.g. methane reforming. As 

the methane and air are not in contact, the resulting hydrogen product is 

unmixed with the carbon-containing product.  

Research Progress: Our focus is on the use of perovskite mixed metal oxides in a 
methane steam reforming chemical looping (CL) processes for the production of pure 
hydrogen with combined CO2 capture or syngas production. 
 
Scientific Impact: 2 published in the last 12 months. The researchers have identified the 
chemical looping materials that are much more stable than existing materials for 
hydrogen production. 
 
Industrial Impact: A patent on chemical looping hydrogen production, GB1511855.7 
(2015) has been filed. 
 
Public & Economic Impact: The advances made could lead to hydrogen production at 
lower costs with less carbon dioxide emissions. 

1.2 Hydrogen 

Storage 

Part 1: 

Dr Tim Mays 

University of 

Bath  

 

Part 2: 

Dr David Book  

University of 

Birmingham 

Background: A number of major automotive companies have announced 

that they will begin the commercialisation of hydrogen fuel cell vehicles 

and most have indicated that they will initially use high-pressure (350 or 

700 bar) composite tanks for H2 storage. However, there are concerns 

that these tanks are expensive, take up a relatively large volume, can only 

be produced in certain shapes, and may have problems with public 

acceptance due to the high pressures used.  

Part 1: To address these issues this Dr Tim Mays team looks at 

incorporating advanced nanoporous materials such as carbide-derived 

carbons, metal-organic frameworks (MOFs), polymers of intrinsic 

microporosity and inorganic (including carbon) nanotubes into high-

pressure tanks to improve storage capacity and/or to reduce storage 

pressure, with possible additional benefits in integrated tank design such 

as strength and conformability. 

 

Part 1: Dr Tim Mays 

Statement of Impact: 

- Scientific Progress/Impact: Apply underpinning science developments in 
understanding solid-state hydrogen storage to the practical design of future systems 

- Industrial Impact:  With industry partners in tank manufacture and motor OEMs for 
integrating into light duty vehicles 

- Economic Impact: Lower cost tanks would result in more competitive vehicle costs 
and accelerate market penetration of FCVs. 

- International: Most commercial roll out of FCVs are from the Far East (incl Japan) 
and links are developing well with Toyota et al. to exploit this. 

Industrial Engagement: In kind funding from tank manufacturers. 

Community Engagement: Public engagement talks on hydrogen energy in Bath, 
Cheltenham, London and Glasgow 

List of Publications:  Listed separately under Challenge Projects. 

 

http://www.h2fcsupergen.com/research-type/hydrogen-production/
http://www.h2fcsupergen.com/research-type/hydrogen-production/
http://www.h2fcsupergen.com/research-type/hydrogen-storage/
http://www.h2fcsupergen.com/research-type/hydrogen-storage/
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Part 2: Dr David Book’s team is working on the development of hydride 

materials with high volumetric and gravimetric storage densities, to 

address the challenges stated above for use in mobile energy storage 

applications.  The hydrogen sorption mechanisms and the possible 

reaction pathways of a range of hydride materials are being investigated, 

including: borohydride-based materials (synthesized by mechnochemistry 

in the University of Birmingham), and transition-metal-based polymer 

gels (synthesized by Prof. David Antonelli's group in the University of 

South Wales). This work has included the use of a new high-pressure 

hydrogen Raman microscope system. 

 

 

Part 2:  Dr David Book  

Scientific Impact: Using in situ Raman, a number of intermediate and by-product phases 
have been observed in borohydride samples; and evidence may have been found of a 
Kubas-type interaction between hydrogen and some transition-metal based polymer 
gels. This should help in the design in new types of hydrogen storage materials with 
improved properties. 
 
International Impact: Samples for measurements have been received from Aarhus 

University (Aarhus, Denmark). 

Community engagement 

 Academic conferences: 
- Dr Dan Reed, Poster "In situ Raman Spectroscopy of Lithium Borohydride Based 

Materials as Fast Li-ion Conductors", UKES2014, Warwick, 26 November 2014 
- Dr Christos Paterakis, Poster "Sub-ambient thermal properties of sodium 

borohydride", UKES2014, Warwick, 26 November 2014 
- Dr Dan Reed, Talk " The dehydrogenation and rehydrogenation properties of 

borohydrides by the addition of transition metal nanoparticles", E-MRS, Warsaw, 
Poland 

- Dr Sheng Guo, Talk " In situ study of eutectic mixture LiBH4-Ca(BH4)2 for hydrogen 
storage", E-MRS, Warsaw, Poland, 16 September 2015 

- Dr Christos Paterakis, Poster "NaBH4 and the effects of ball milling with bromides", 
E-MRS, Warsaw, Poland 

 International: David Book, "Xingda Lecture - Development of materials to purify, 
compress and store hydrogen" (Peking University, Beijing, China), 17 April 2015. 

1.3 Hydrogen & 

Fuel Cell Safety 

Prof. Vladimir 

Molkov 

University of 

Ulster 

Background: Hydrogen safety concerns both industry and the public. 

Breakthrough safety strategies and engineering solutions are needed to 

underpin the safe introduction of emerging hydrogen technologies.  

Aims & Objectives: This Work Package looks at the reduction of 

deterministic separation distances for unignited releases, jet fires, 

deflagrations and detonations from storage tank failure. CFD models are 

also developed to simulate pressure dynamics in a tank with compressed 

hydrogen without and with pressure relief devices in conditions of heat 

transfer from a fire. 

Research Progress: Professor Vladimir Molkov’s team have shown that 
separation distances are determined in most of the cases by the blast 

Industrial Engagement: Collaboration with Lincoln Composites (USA) on fire resistance 
of high-pressure hydrogen storage tanks, with Sherwin-Williams (UK) on thermal 
protection of composit tanks by intumescent paint, etc. 

International Engagement:   
- Germany: There is a long standing interaction with Karlsruhe Institute of Technology 

(since 2004), including appointment of Molkov as Visiting Professor at KIT at the 
HECTOR School of Engineering and Management, and the FP7 H2FC European 
Infrastructure project (www.h2fc.eu) that includes 19 European institutions leading 
in the field of hydrogen safety, storage and fuel cells from 10 countries: Finland, 
France, Germany, Greece, Italy, Netherlands, Norway, Spain, Switzerland, UK.  

- USA: Collaboration with Sandia National Laboratories in hydrogen safety research 

http://www.h2fcsupergen.com/research-type/hydrogen-and-fuel-cells-safety/
http://www.h2fcsupergen.com/research-type/hydrogen-and-fuel-cells-safety/
http://www.h2fc.eu/
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wave from a high-pressure hydrogen tank ruptured in a fire compared to 
non-reacting and reacting (fire) jets. The theory is reproduced by 
experiments performed in USA. Numerical study demonstrated that the 
most efficient decay in hydrogen jets is in fan jets. Other research outputs 
are reported in 8 separate publications in the last one year (see Appendix 
B). 
 

- France: There are continued hydrogen safety research with French colleagues, 
including on separation distances with AREVA (FCH JU SUSANA project started 1 
June 2013) and CEA (EPSRC SUPERGEN Challenge project “EP/K021109/1 Integrated 
safety strategies for onboard hydrogen storage systems”) 
 

Community Engagement  
- Academic conferences: Three presentation at the SUPERGEN H2FC Hub annual 

researcher conference 15-17 December 2014 at Birmingham 
- Invited lectures: Four invited lectures on “Hydrogen safety engineering: state of the 

art and future tasks” at the following conferences: 
1) The Energy Institute Hong Kong (Branch), Hong Kong, 2nd August 2014. 
2) Hydrogen safety engineering: the state-of-the-art and future tasks”, Sixth 

International Symposium on Non-equilibrium Processes, Plasma, Combustion, 
and Atmospheric Phenomena, 6-10 October 2014, Sochi, Russia. 

3) International Conference on Hydrogen Storage Embrittlement d Applications, 
26-30 October 2014, Rio de Janeiro, Brasil. 

4) 9th International Symposium Hydrogen and Energy, 20 January 2015, 
Emmetten, Switzerland. 
 

1.4 PEM FCs 

Prof. Anthony 

Kucernak 

Imperial College 

London 

Background: This work package seeks to understand the degradation 

issues in FCs through modelling and accelerated test regimes under 

relevant operating conditions (temperature, pressure, humidity, reactant 

concentrations) and endeavours to identify remediation techniques that 

can be used on fuel cells once they have been exposed to irreversible 

poisons. 

Industrial Partners: Johnson Matthey, Intelligent Energy, National 

Physical Laboratory 

Research Progress: 
- Prof Kucernak’s team has characterised corrosion of catalysts and 

have developed a new chemical treatment method which improves 
the corrosion resistance of those catalysts and reduces their activity 
towards catalytically oxidising the carbon catalyst support. The team 
has shown that this approach can be applied to technical catalysts. A 
paper has been submitted for publication. 

- A model which accurately replicates the electrocatalytic performance 
of platinum catalysts over a wide parameter space of potential, 

Statement of Impact 

- Industrial Impact/engagement: Meeting at Johnson Matthey. September, 2015; 

Meeting at Intelligent Energy, September 2015; and September 2014; Meeting at 

NPL (with Johnson Matthey) December 2014 

- International Impact: Provided letter of support for Canadian fuel cell programme: 

“Transformational Innovation in Materials and Engineering (TIME) for Fuel Cells” 

($15M project proposal). Invited CARPE-FC (Canadian Advanced Research in 

Polymer Electrolyte Fuel Cells) to give a talk at SUPERGEN meeting 

- Presentations at four conferences   
• ISE 2014, Lausanne Switzerland, September 2014 
• Summer school on Electrochemistry, Switzerland, August 2014 
• European H2FC conference, Crete, July 2015 
• ECS meeting Chicago, April 2015 

- Poster at Gordon conference on Fuel Cells, RI, August 2014 

Community Engagement:  

- Hosted BBQ at Imperial College London for H2FC members on 4 September 2015 
- Attended H2FC researcher conference 

http://www.h2fcsupergen.com/research-type/polymer-electrolyte-fuel-cells/
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temperature and oxygen partial pressure has been developed. This 
model predicts the formation of hydrogen peroxide. A paper has 
been published on this area 

- Significant progress has been made towards the next milestone (May 
2016) in determining poison tolerance/resistance of a new class of 
catalysts. A paper has been submitted on this area. 

- Students gave talks and presented posters at H2FC SUPERGEN researcher 
conference 

1.5 SOFCs & 

SOECs 

Prof. John 

Irvine  

University of 

Lancaster 

Background: Solid Oxide Fuel Cells (SOFCs) offer high electrical efficiency 
and are well suited to static power generation. Progress towards 
commercialisation is being made. SOFCs offer good fuel flexibility and can 
run on fuels such natural gas, biogas, and coal gas as well as hydrogen. 
Solid Oxide Electrolysis Cells (SOECs) are closely related to SOFCs, and 
offer high efficiency hydrogen (and potentially syngas via CO2 and steam 
electrolysis) production, utilising thermal energy to reduce electrical 
demand. Research challenges for SOFCs and SOECs relate to cost, 
durability, understanding and optimisation of interfaces, performance, 
and sustainability of materials. 

Aims & Objectives: This Core-research programme looks at two main 
issues; new materials to alleviate concerns over materials supply (i.e. 
reduction of rare earth metal content), and development and application 
of in-situ tools to understand durability of air electrodes for SOFCs/SOECs. 

Research Progress: Researchers have addressed new titanium oxide carbide anode 
supported concepts, new inorganic framework electrolytes and delafossite structured 
cathodes, searching for new materials approaches less reliant on rare earth elements. 

Statement of Impact 

- Scientific Impact:  One PhD thesis has been submitted and one is final year. 
- Industrial Impact:  There have been strong interactions with LGFCS and Ceres both 

in terms of engagement and collaboration 
- International Impact: Around 20 lectures and seminars have been presented at 

International meetings and Universities, including US, China, Japan, Hong Kong, 
Romania, Norway, Italy 

Community Engagement : SOFC CHP demonstration with CIBSE on CFCL unit is ongoing, 
Demonstration at St Andrews of SOFC/CHP Hexis units under EU project is under 
discussion 

Publications: 3 manuscripts are in final review before submission. 

1.6 Policy & 

Economics 

Prof. Paul Ekins 

University 

College London  

Aims & Objectives: This work package focuses on socio-economic 
research to develop the models and analytical capability needed to 
generate new insights into how hydrogen technologies might be 
developed in the UK and globally. Identifying the role UK can play, 
through partnerships with industry, to contribute to and benefit from 
these developments forms a key part of this work package. 

Key Milestones: 

 Report on UK in global HFC innovation. 

 Report on contribution of hydrogen to the UK’s energy system and 
the infrastructure implications, particularly through interpersonal 
energy storage. 

PhD1: hydrogen in shipping. PhD2: Impact of micro-CHP fuel cells on the 

electricity system in a low-carbon economy. 

Research Outputs: 

- Interim reports on global HFC innovation and hydrogen infrastructure produced. 
- Inter-seasonal energy storage capability has been added to the UKTM energy 

system model, and the impact of intermittent renewable generation on the value of 
electrolysis has been investigated using a soft-linked energy system and electricity 
dispatch model system. 

- PhD1 will shortly submit his thesis.  PhD2 is making good progress and will also 
contribute to the White Paper on Energy Security project. 

 
Scientific Impact: 
- Paul Dodds spoke about hydrogen for heating at a meeting of the Gas Futures group 

of the Energy Networks Association on 26 March 2015. 
- The LS21 project has been funded by Northern Gas Networks to examine the 

implications of converting the city of Leeds to use hydrogen instead of natural gas 
for heating.  UCL has a small role. 

http://www.h2fcsupergen.com/research-type/solid-oxide-fuel-cells-sofc-and-electrolysers-soec/
http://www.h2fcsupergen.com/research-type/solid-oxide-fuel-cells-sofc-and-electrolysers-soec/
http://www.h2fcsupergen.com/research-type/policy-and-socio-economics/
http://www.h2fcsupergen.com/research-type/policy-and-socio-economics/
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Industrial Partners:  UCL has joint projects with DECC, e4tech and the 
Scottish Hydrogen and Fuel Cell Association on energy system modelling 
and hydrogen systems.  

 

Policy Impact: 
- Will McDowall was a member of an Ofgem Working Group on implementation of 

the Energy Efficiency Directive in UK Gas Networks (2014-2015). 
- Paul Dodds spoke about hydrogen at a Parliamentary breakfast briefing for MPs and 

Lords at Parliament on 16 July 2015. 
- DECC commissioned a study on the costs of using hydrogen for heating in a UK 

town. 

Community Engagement: 
- Poster on: “The hydrogen economy: a failed concept or the future for our energy 

system?” presented at the Our Common Future climate change conference in Paris, 
July 2015. 

- Public seminar at UCL by Paul Dodds on 10 February 2015: ”A journey through 300 
years of gas in the UK: learning from the past and planning for the future”. 

- A video with an interview with Paul Dodds about hydrogen for heating was 
produced by Burnt Mill Academy as part of the Royal Academy of Engineering 
“Champion the Researchers” initiative. 

- UCL is a member of Hydrogen London and attends quarterly meetings. 

1.7 Education & 

Training  

Prof. Robert-

Steinberger 

Wilckens  

University of 

Birmingham 

Aims & Objectives: This work package provides support for the 

integration of a number of education and training activities between the 

Doctoral Training Centre (DTC) in Hydrogen, Fuel Cells and their 

applications, co-ordinated at the University of Birmingham, and other 

educational programmes across the H2FC SUPERGEN Hub. 

Status and Progress of Programme: 
The first cohort of ten students was taken up in Oct. 2014 with the 
second starting their studies in Oct. 2015.  
Attendance at CDT modules is being offered to students from Hub 
associated universities, an opportunity that is open to five students each 
at selected modules.  

Statement of Impact:  

- Scientific Impact: The UoB team is actively involved in the EU project 
KnowHy which is developing new teaching materials and strategies 
using e-learning approaches for technical staff in maintenance of fuel 
cell and hydrogen equipment. 

- Industrial Impact: First industry sponsored CDT studentships are 
evolving with the SME company Amalyst supporting a PhD student 

- Economic Impact: Modules of the CDT are open to industrial (sponsoring) partners 
for sending staff to attend courses or for senior staff to deliver talks and lectures. 

- International: The Joint European Summer School in Fuel Cell, Electrolyser and 
Battery Technologies has now been fully adopted as the platform delivering the 
initiation training prior to the new CDT cohort’s starting their studies in October. 
The visit to the JESS events has further facilitated the formation of cohorts and 
increases the cohesion within the CDT across the five universities involved. 

The UoB group has participated to the organisation of the 3rd International 
Workshop on Degradation Issues in Fuel Cells and Electrolysers 29 Sept to 1 Oct 
2015 in Greece. UoB drafted the respective SOFC programme and contributed to 
the meeting with 5 talks. 

Community Engagement  
- The 2015 Fuel Cell and Hydrogen Technical Conference 19 to 21 May 2015 in 

Birmingham offered opportunities for the general public to visit the exhibition area 

with various electric/fuel cell electric vehicles on display. 

- The UoB group contributed to the 2015 Joint European Summer School and the 3rd 

Workshop on Degradation Issues in Fuel Cells and Electrolysers. 

http://www.h2fcsupergen.com/research-type/education-and-training/
http://www.h2fcsupergen.com/research-type/education-and-training/
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working on novel hybrid Pt-catalysts for PEFC. Further projects are 
supported by companies Unilever and Thermacore.   

- The group director Robert Steinberger-Wilckens leads the Sub Programme 

Hydrogen production and handling within the EERA Joint Programme Fuel Cells and 

Hydrogen. He has been appointed member of the Scientific Committee of the EU 

Fuel Cell and Hydrogen Joint Undertaking and takes part in the Education Working 

Group of the Research Grouping (N.ERGHY) of the Joint Undertaking. He sits on the 

Strategic Advisory Committee of RCUK. 

1.8 Hydrogen & 

Fuel Cell 

System 

Prof. Nilay Shah 

Imperial College 

London 

Aims & Objectives: This work package employs multi-scale systems 

modelling, using spatial and temporal information relevant to the UK, to 

explore the nature of future hydrogen systems, the potential roles of 

different technologies and their performance targets. 

The works seeks to support decision making related to questions such as: 

(i) under what conditions (technical and otherwise) can we expect to see 

a large scale infrastructural system based on the generation and use of H2 

in the UK? (ii) What are the optimal system configurations under different 

conditions (if H2 has a strong role to play in energy supply and demand 

balancing vs if H2 has a strong role to play in transport); (iii) what 

performance measures arise at the system level if improvements in 

individual technologies (conversion, storage, use) are made, and hence 

what improvements should be targeted for components for them to 

become relevant at the system level? 

 

Research Progress: 

- Development of models of individual technologies and hydrogen systems 
- Exploration of different roles of hydrogen at different scales in the national energy 

system 

Statement of Impact 

- Scientific Impact: Several presentations: on hydrogen systems (WholeSEM 
conference,  Fuel Cell & Hydrogen Technical Conference 2015,  World Hydrogen 
Technical Conference 2015) 

- Public & Policy Impact: Presentation at meeting with DECC  
- International Impact: Collaboration with University of Cantabria  
 
Community Engagement  
- Several presentations/posters at academic workshops  

- Samsatli S, Samsatli NJ, Shah N, A general spatio-temporal model of energy systems, 

STeMES, and its application to wind-hydrogen-electricity networks in Great Britain, 

wholeSEM Conference 2015 

- Samsatli S, Samsatli NJ, Shah N, Optimal design and operation of integrated wind-

hydrogen-electricity networks for decarbonising the domestic transport sector in 

Great Britain, Fuel Cell & Hydrogen Technical Conference 2015. 

1.9 Research 

Synthesis  

Prof. Nigel 

Brandon 

Imperial College 

London 

Aims & Objectives: The objective of this WP is to integrate work 

conducted across the Hub and to reach out to others in the sector and 

address strategically significant research questions, with outputs directed 

to policy makers, research funders and technology developers/end users. 

Our outputs will be four white papers addressing the role and impact of 

hydrogen and fuel cells in: (i) the provision of low carbon heating 

systems, (ii) the provision of secure and affordable energy supplies for the 

future (iii) creation of jobs in UK and (iv) in future energy systems. 

Progress on publications: The first White Paper listed has been published. The second 

white paper is funded and is due to be published in March 2016. Calls for the third and 

fourth White paper will be announced by January 2016. One peer reviewed paper 

summarising the work of the Hub. 

http://www.h2fcsupergen.com/research-type/hydrogen-and-fuel-cell-system/
http://www.h2fcsupergen.com/research-type/hydrogen-and-fuel-cell-system/
http://www.h2fcsupergen.com/research-type/hydrogen-and-fuel-cell-system/
http://www.h2fcsupergen.com/research-type/research-synthesis/
http://www.h2fcsupergen.com/research-type/research-synthesis/
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3.4 Flexible Funding Research (FFR) Projects 

Table 2: List and details of Flexible Funding projects. 

Project Partners Project Objectives, Progress and Impact 

Award (£) 
& 

Project 
Duration 

Enhancing Impact   

2.1 Imperial College London 
(ICL) 
PI: Prof Anthony Kucernak  
 
Industrial Partner 
Johnson Matthey Technical 
Centre  
 

Title: Building the “perfect” PEFC fuel cell electrode 

Aims & Objectives: To utilise the newly developed approach for making ultra-low loading and high mass transport active 
electrodes to study the hydrogen oxidation and evolution reactions and the oxygen reduction and evolution reactions in making 
an operating  electrolyser or fuel cell 

Scientific Advances:  
- Production of microelectrokinetic model for the hydrogen reaction which describes performance of platinum based electrodes 
across applied potential, pH, hydrogen concentration and temperature using four kinetic parameters. This model is used to 
simultaneously fit results for 19 independent experiments. 
- Production of a microelectrokinetic model for the oxygen reduction reaction which describes performance of platinum based 
electrodes across applied potential, temperature and oxygen concentration. These models are used to understand deviations of 
the ORR from standard models. This project has shown how the experimental approach developed can be used to study catalysts 
for electrolysers The researchers have also developed a prototype water electrolyser utilising only 20µg cm-2 of precious metal. 
 
Publications & Conferences: Four peer reviewed papers, since the start of the project, in high impact journals (see Appendix B). 

• Presentations at three conferences  
• ISE 2014, Lausanne Switzerland, September 2014 
• Summer school on Electrochemistry, Switzerland, August 2014 
• ECS meeting Chicago, April 2015 

• Poster at Gordon conference on Fuel Cells, RI, August 2014 
 

Statement of Impact:  

 Industrial: Transfer of technology to industrial partner (Johnson Matthey). Johnson Matthey are using the new approach 
to better understand the performance of their electrode systems and working with the academics to develop a new type 
of electrolyser with ultra-low catalyst loading. 

 Economic:  Understanding of minimum amount of platinum required for a PEFC fuel cell – hence better understanding of 
platinum requirements for mass role out. 

£92,000 
 
01/4/2014 
– 
31/03/2015 
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 Other: PhD (and then postdoc) who worked on this technique was offered a job at Johnson Matthey following 
completion of his project. 

Level of Engagement with the Industrial Partner: Three meetings were held with Johnson Matthey over the course of the project 
to transfer the technology to them and to discuss the electrokinetic results. This has led to development of further projects and 
papers. 

2.2 University College 
London (UCL) 
 
PI: Dr Dan Brett  
 
Co-Is: 
Dr Paul Shearing  
Prof Xiao Guo  
 
Industrial Partner 
Intelligent Energy 

Title: Dimensional change in polymer electrolyte fuel cells: from electrode to stack 

Aims & Objectives: This project aims to use advanced analytical techniques to examine dimensional change at the electrode, 
electrolyte, gas diffusion layer, cell and stack level. 

Scientific Advances: The project has delivered a controlled compression stack assembly that can be used by commercial stacks. 
The use of X-ray computed tomography has been demonstrated for examining the deformation of the fibres in gas diffusion layers 
when put under compression, the quartz crystal microbalance was used to probe water uptake dynamics and associated 
membrane dimensional change. Ongoing work is using neutron imaging to look at the role of water in determining dimensional 
change in components at the cell level and using electrochemical atomic force microscopy to examine the effect of dimensional 
change induced by ionomer swelling in electrodes. 

Publications: Five peer reviewed papers, since the start of the project, in high impact journals (see Appendix B), which have led to 
substantial insight into the role of compression and water management in the membrane and GDL of operational fuel cells.  

Statement of Impact: Understanding of compression in polymer electrolyte fuel cells has been identified by industry as an urgent 
area requiring improved understanding. The Electrochemical Innovation Lab is now the leading group in the world looking at this 
important aspect of fuel cell operation.    

 Scientific: Knowledge transfer has also taken place to the National Physical Laboratory, where a multi-channel impedance 
analyser is being used to perform novel diagnostics work. 

 Industrial: Work on the formation of water in GDLs has been performed using Intelligent Energy air cooled stacks, 
findings from which have fed back into their research programme. This was made possible through a successful neutron 
beam time application based on this project. 

 Public & Social Impact: Researchers on this project have continued to deliver public understanding of science events as 
part of the UCell initiative (www.ucl.ac.uk/ucell).   

 International Impact: Our review article on PEMFC compression was co-authored with IIT Chennai. 

Level of Engagement with the Industrial Partner: Excellent engagement with Intelligent Energy. IE have provided a number of 
cells and stacks and we have attended two neutron beam time experiments in a joint team between IE and UCL. Materials have 
also been supplied for lab-based X-ray CT experiments under compression. 
 

£100,000 
 
01/06/2014 
– 
31/05/2016 

2.3 Rutherford Appleton 
laboratories (ISIS) 
 
PI: Prof Bill David  
Co-I: Dr Martin Owen Jones  

Title: Increased impact from UK Research Council supported hydrogen and/or fuel cell research 

Aims & Objectives: This project enables UK hydrogen and fuel cell researchers to design and commission specialist sample 
environments for use at ISIS. These sample environments are designed to perform simultaneous neutron scattering and functional 
property measurements of hydrogen and fuel cell materials and systems, under regimes of temperature, pressure and environment 

£78,700 
 
01/10/2014 
– 
30/05/2016 

http://www.ucl.ac.uk/ucell
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Academic Partners 
University of Oxford  
 
Industrial Partner 
None 

that most closely approximate to real-world application conditions. With neutron scattering instrumentation, complex secondary 
characterisation, such as calorimetry, thermogravimetric analysis, spectroscopy and conductivity measurements, may be included 
within these sample environments.  

Scientific Impact: ISIS will collaborate directly with both existing and new H2FC SUPERGEN users of ISIS to design experiments, 
including the development of novel sample environments. Enhanced characterisation facilities for the community will lead to 
considerable advances in the understanding of hydrogen storage and fuel cell materials, which, in turn, will lead to the development 
of new materials, system designs and architectures and, ultimately, improved performance.  

 

2.4  Imperial College 
London (ICL) 
 
PI: Prof Nigel Brandon  
Co-I: Prof Alan Atkinson 
 

Title: Application of 3D imaging and analysis to the design of improved current collectors for Solid Oxide Fuel Cells 

Aims & Objectives: To apply 3D imaging and modelling methods to develop a design tool to support the design of current 
collectors for SOFC electrodes. 

Scientific Advances: We have developed and demonstrated a new methodology to understand how porous ceramic materials 
respond to point loads.  We have validated this methodology against 3D imaging and nano-indentation experiments on SOFC 
cathodes. 

Statement of Impact: The design of current collection in SOFCs is recognised as a technologically important area needing 
significant improvement by industry, but has been little studied in the academic literature.  Our work therefore makes a 
substantive contribution in this area. 

 Scientific: Two peer reviewed papers have been submitted, focussed on the methodology and its verification. 

 Industrial: The design tools developed in this project has been tested on Ceres Power cells, and translated to Ceres 
Power for application in its development process. 

 International: A collaboration with KFA Julich in Germany was established, with Julich providing materials and cells that 
supported model development, and which could be published in the open literature. 

Level of Engagement with the Industrial Partner: Excellent engagement with Ceres Power. Ceres have provided a number of cells 
and materials, and participated in regular discussion of the results.  

 

£100,000 
 
17/03/2014 
– 
31/05/2015 

2.5 Lancaster University  
 
PI: Dr Richard Dawson  
 
Co-I: Prof John Irvine (St-
Andrews) 
 
Industrial Partner 
AFC Energy Plc 

Title: Application of novel electrode structures developed for SOFC technologies into AFC systems to increase anode performance 
and cycling durability 

Aims & Objectives: Investigating the use of novel exsolution decorated, electronically conductive perovskite materials to produce 
AFC electrode structures to enhanced activity, improve start-up characteristics, and improve cycling and steady state durability. 

Scientific Advances: Work has been completed at St Andrews developing and tailoring methods for generating high surface area 

powders with large numbers of active exsolutions of candidate electrocatalyst.  This has been complemented by electrode 

development and testing at Lancaster University.  

£93,000 
 
01/05/2014 
– 
31/05/2015 
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Statement of Impact: Initial progress has been promising and we are close to point of proof.  Good interactions with AFC Energy 

are continuing and good knowledge exchange is occurring. Specific advances have been gained in the areas of exsolved catalyst 

development on ceramic supports for AFC applications and electrode formulations to best utilise them in the AFC system.   

2.6 University of South 
Wales 
 
PI: Prof Alan Guwy  
Co-Is: Prof Richard Dinsdale 
Prof Giuliano Premier 
 
Industrial Partner 
Hydrogen Efficiencies 
Technology (HyET), 
Netherlands 

Title: Biohydrogen Production by Fermentation and Bioelectrolysis 

Aims & Objectives: 
- To design and investigate a fully integrated fermentation and bioelectrolysis biohydrogen production process. 

- To increase the overall hydrogen yield from the integrated biohydrogen process to greater than 7 mol H2 mol-1 hexose on 
substrate concentrations and loading rates which are commercially viable. 

- To evaluate the use of electro-dialysis membrane extraction systems to maximise the hydrogen from a novel tubular 
microbial electrolysis cells and fermentation stage through the control of intermediates, acetate and butyrate. 

Scientific Advances: To date it has been demonstrated that in situ H2 and CO2 removal can increase yields of hydrogen in an 
otherwise un-optimised continuous bioreactor, from 0.07 mol H2/mol hexose to 1.79 mol H2/mol hexose. Additionally, 
carbohydrate utilisation is also increased from 86% to 97% using this approach. Electrodialysis has been successfully applied to 
continuous hydrogen fermentation and its use resulted in a 41% increase in volatile fatty acid (VFA) yield. These purified VFAs can 
then be used in a microbial electrolysis cell to produce more hydrogen. 
 
Statement of Impact  

- Scientific Impact: For the first time it was shown that hydrogen yield and volatile fatty acids (VFA) in a continuous biohydrogen 
fermenter can be increased using novel combinations of in situ electrochemical hydrogen separation, CO2 removal and VFA 
separation via electrodialysis.  

- Industrial Impact: HYET’s electrochemical hydrogen purification technology was shown to be applicable to the biogas industry. 
- International Impact: Results of the project have been presented at the APEC Biohydrogen conference in Malaka, Malaysia Dec 

2014 and at the 72nd IEA-HIA ExCo meeting, Netherlands 2015. 

£98,000 
 
01/07/2014 
– 
30/06/2016 

Early Career Researchers 

2.7 University of Surrey  
 
PI: Dr Qiong Cai  
 
Academic partners: 
Prof Magdalena Titirici 
(Queen Mary University of 
London), Dr Yongde Xia 
(University of Exeter) 
 
 
Industrial Partners 

Title: A low-cost carbon-based oxygen electrode for polymer electrolyte membrane fuel cells 

Aims & Objectives: This project aims to develop noble-metal free, carbon-based catalysts, to make significant advancement for 
PEMFCs, providing a low cost, environmentally sustainable, high performance energy technology solution.  With optimised carbon 
catalyst, the PEMFCs are expected to have improved cycling and steady state durability. 
 
Scientific advances: This projects has just started and there no progress to report at this stage. 
 
Anticipated Impact: Success in this project will be a major technological advancement in the state of the art in PEMFCs. It will 
make significant developments in N-doped carbon materials to bring significant cost reduction, durability and potential 
performance improvement to PEMFCs. This will have international and policy impact by allowing increased penetration of low 
carbon technologies, creating wider benefits on allied industries and thus economic growth for the UK. 

£98,370 
 
01/07/2015 
– 
30/04/2017 
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Euro Energy Solutions Ltd  

2.8 University of 
Southampton 
 
PI: Dr Denis Kramer  
 
Academic Partners 
University of Cape Town 
(Dr. Leveque), 
 Imperial College London 
(Prof. A. Kucernak) 
 
Industrial Partner 
Johnson Matthey 

Title: Covalently stabilised carbonaceous catalyst supports for polymer electrolyte fuel cells and electrolysers 

Aims & Objectives: This project aims to develop corrosion-stable support materials for Polymer-Electrolyte Fuel Cells and 
Electrolysers to mitigate a key degradation mode that limits the lifetime of these devices. See website for further information. 
 
Scientific Advances: Despite being in the early stages, a number of important findings have already been accomplished: (1) phase 
stability in the Si-B-C phase space could be established from First Principles establishing solubility limits for model electrode and 
powder synthesis, (2) Si-B-C containing model thin films are now available for preliminary studies under controlled conditions, (3) 
an XPS-based method to detect Si content in relevant environments was established, (4) adhesion and good dispersion of Pt 
nanoparticles on undoped support powders could be demonstrated, (5) and electrochemical activity of supported Pt nanoparticles 
could be demonstrated highlighting electrical conductivity. 
 
International Impact: The project continues to have international impact via our collaborators at the University of Cape Town. The 
interactions provided the seed for attracting further funding from the Royal Society enabling fundamental synchrotron-based 
studies of our materials and researcher exchange. 
 
Industrial Engagement: This project is supported by Johnson Matthey via advice and provision of expertise as well as the supply of 
precious metals. 

£98,260 
 
01/07/2015 
– 
30/04/2017 

2.9 University College 
London (UCL) 
 
PI: Dr Paul Dodds  
 
Partner 
Department of Energy and 
Climate Change 

Title: Definition of a UK green hydrogen standard 

Aims & Objectives: This project is examining how a green hydrogen standard could be defined and how it could provide a 

foundation to support the development of hydrogen and fuel cells through existing and new policy instruments in the future. 

Progress: Two draft working papers have been produced that summarise green hydrogen definitions and identify relevant policy 
areas. The responses to the DECC call for evidence are being analysed.  
 
Policy Impact: The lack of a UK definition of “green” hydrogen is an obstacle to policy support for hydrogen and fuel cells, in 
comparison with alternative low-carbon fuels and technologies.  DECC has convened a working group to develop a UK standard for 
green hydrogen, which will facilitate policy incentives in the future. The PI is a member of the DECC Green Hydrogen working 
group and the policy sub-group, and the PDRA will also join once appointed. 
 

£100,000 
 
01/07/2015 
– 
30/04/2017 

2.10 University of Liverpool 
 
PI: Dr Xin Tu  
 
 
Industrial Partner 
Unicorn Power Ltd, UK 

Title: Plasma-catalytic reforming of biogas into renewable and clean hydrogen 

Aims & Objectives: To develop a novel plasma-catalytic process for biogas reforming at low temperatures that can deliver 
affordable, sustainable and clean hydrogen.   
 

01/04/2015 
– 
30/04/2017 

http://www.southampton.ac.uk/engineering/research/projects/corrosion-resistant-catalyst-supports.page
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Scientific advances: A novel plasma-catalytic reactor based on dielectric barrier discharge has been developed for the reforming 
of biogas (CH4 and CO2) into hydrogen at low temperatures (< 150 oC).  The discharge power and gas flow rate found to 
significantly affect the production of hydrogen, while the molar ratio of H2/CO can be controlled by CH4/CO2 ratio. 
 
Statement of Impact 

- Scientific Impact: Provided training for academic visitors from overseas (Dr. Renate Forch from Germany, Newton Fellow Dr. 
Tao Shao from China) to maximise the impact. 

- Submitted a proposal of a plasma-catalysis book (Springer), which could generate a significant impact to a wider academic 
community. 

- Increased collaboration with Prof. Shanwen Tao (Warwick University) – plans to do work on NH3 synthesis using plasma-
catalysis at Liverpool.  

- Industrial Impact: Unicorn Power, Johnson Matthey and C-Tech Ltd are very interested in this project and significantly benefit 
from a better understanding of the key parameters in the plasma reforming process. 

- Public & Social Impact: Public will benefit from the improved environmental and life quality, as the result of reduced air 
pollution emission and reduced energy cost. 

- Economic Impact: The success of this project will bring new investments in this technology to the industry, providing more job 
opportunities and having a positive effect on the UK economy. 

- Policy Impact: Held a meeting with the EPSRC Energy team and took part in the investment priorities consultation. 
- International Impact: The researchers have been invited to write a review paper on plasma methane reforming for Plasma 

Chemistry and Plasma Processing. The researchers have also been awarded a Newton Advanced Fellowship (Host) from Royal 
Society to establish a long-term collaboration with China. Talks given at leading international conferences and institutes. Dr. 
Tu gave an invited talk on plasma reforming of greenhouse gas into value-added fuels in the Institute of Electrical Engineering 
at Chinese Academy of Sciences in August 2015. Dr. Tu will give a plenary talk on plasma-catalysis for energy and 
environmental applications at the International Workshop on Atmospheric Pressure Gas Discharge and Plasma Applications, 
Oct 2015, Beijing, China.  

- Other Impact: One PhD student (reforming experiment) and two MSc project students (modelling) have been involved in this 
project. Engaged with other large consortiums such as EPSRC Catalysis Hub and EPSRC Bioenergy Hub. 
 

2.11 University of Bath 
 
PI: Dr Valeska Ting  
 

Title: Engineering for solid hydrogen: designing nanoporous materials for enhanced hydrogen storage 

Aims & Objectives: Investigating the structural (pore) characteristics of carbon hydrogen storage material that enable solid-like 
supercritical hydrogen storage (as seen in Inelastic neutron scattering spectra) to understand how new materials can be constructed 
to obtain the same level of densification with higher pore volumes for increased storage capacity. 
 
Scientific Advances: This project has just started (PDRA has started work in August 2015). 
 

£100,000 
 
01/07/2015 
–
30/04/2017 
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3.5 Challenge Calls Research (CCR) Projects 

Table 3. Summary of projects awarded by the EPSRC Challenge Calls. 
EPSRC Ref., 
Award (£) & 

Project 
Duration 

PI Institution & 
Name, Co-Is, 
and Partners 

Project Information, Scientific Advances & Assessment of Impact 

SUPERGEN Hydrogen Challenge (Dec 2013) - £2,630,834 

3.1 
EP/L018330/1 
 
£1,005,821 
 
14/03/2013 - 
13/03/2018 

University College 
London 
 
PI: Prof. Xiao Guo 
(UCL) 
 
Co-Is: Prof. Julian 
Gardener and Dr. AA 
Shah, Warwick 
Engineering 
 
Industrial Partners 
Cambridge CMOS 
Sensors, Alsitek Ltd, 
Scottish HFCs 
Association 

Title: Real-Time H2 Purification and Monitoring for Efficient and Durable Fuel Cell Vehicles 

Aims & Objectives: To develop a hybrid system that has both an in-situ gas purification system to reduce H2 fuel cost for HFCs and 
complex metal oxide sensors (CMOS) for real-time impurity monitoring to reduce cell maintenance costs and extend the lifetime of 
HFCs.  
 
Scientific Advances: 

- Sensors measuring FC-poisonousness gasses of NO2, H2S and CO at 10-250 ppb, 1-5ppm and 1-100 ppm levels respectively in air 
and lean oxygen environment (>0.5% O2) have been developed. 

- Developed porphyrin-type porous polymer with iron (Fe) centers that show greater affinity to carbon monoxide (CO), so that ppm 
level CO can be removed from hydrogen gas.  

- The membrane forming, processable polymer was also synthesized with excellent film forming ability as well as microporosity. 
This processable polymer will be used for developing hybrid membrane by incorporating metal-organic frameworks, graphene as 
well as 2D inorganic porous materials.   
 

Statement of Impact 

- Scientific Impact: Site specific binding of impurity gases on the porous structures and membranes provide step toward 
establishing basic knowledge on the tailor made sorbent generation.  

- Industrial Impact: The facile synthetic methods and cost-effective membranes and sensors, as well as the concept of integrated 
in-line purification device into the HFC system can greatly enhance fuel-cell life and reduce running costs for customers, who in 
turn would be more willing to purchase such clean vehicles. 

- Public & Social Impact: The research outcome from this collaborative project can pave the way for rapid de-carbonisation of our 
transport system, of great benefit to the environment and to quality of urban life.  

- Economic Impact: The reduction in the cost of hydrogen fuel cells can greatly accelerate the adoption of clean HFC vehicles, 
boosting the clean vehicles market. 

- Policy Impact: Large scale adoption of HFC vehicles may displace some of the short-term measures taken for hybrid electric 
vehicles.  
 

Engagement with Industrial Partners: Cambridge CMOS Sensors supplied large number of IR emitters and detectors as well as micro-
hotplate substrates for resistive (metal oxide) gas sensing. They also designed emitters with enhanced IR radiation between 2 um 

http://gow.epsrc.ac.uk/NGBOViewPanel.aspx?PanelId=1-1EC1RS
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/L018330/1
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and 10um range suitable for NDIR measurements. Regular progress meetings were held with presence of and talks by industrialists 
and other academic advisors, which have proven very helpful in defining and refining specific steps of further progress. 

3.2 
EP/L018365/1 
 
£924,617 
 
30/06/2014 – 
29/06/2018 

University of Bath 
 
PI: Dr Tim Mays  
Co-Is:  
C R Bowen  
A D Burrows  
Academic Partners 
D Makarov  
(University of Ulster),  
D Book  
(University of 
Birmingham),  
V P Ting  
(University of Bath),  
N Bimbo 
(Lancaster University) 
Industrial Partners 
Haydale Composite 
Solutions Ltd., 
Loughborough (via N 
L Weatherby, 
Technical Director) 

Title: Hybrid Nanoporous Adsorption / High-pressure Gas Hydrogen Storage Tanks 

Aims & Objectives: The project aims to determine how nanoporous adsorbents may be incorporated into Type IV high-pressure gas 
tanks (operating at ~70 MPa and ~298 K) to enhance hydrogen capacity in transport applications, optimise storage conditions and 
confer additional benefits in terms of thermal and mechanical properties. 
 
Statement of Impact 

- Scientific Impact: Identification of solid-like hydrogen in optimally sized nanopores will aid selection and design of future storage 
materials. Mechanical properties of PIM1 films are being investigated for first time. Initial design criteria being established for 
hybrid tanks. 

- Industrial Impact: If the project ideas work, the investment (materials and energy) and operating costs of hybrid hydrogen 
storage tanks could be significantly reduced. 

- Public & Social Impact: If the project ideas work, tank safety may be improved so contributing to personal and property 
protection for hydrogen-fuelled vehicles. 

- Economic Impact: Same as industrial impact. 
- Policy Impact: Lower costs and safer tanks might be more acceptable to policy and decision makers. 
- International Impact: Results have been disseminated at international research conferences. 
- Other Impact: The research ideas have been integrated into undergraduate and postgraduate research projects at Bath, and 

disseminated at the European Technical School on Hydrogen and Fuel Cells, Crete (2014). 
 

Engagement with Industrial Partners: The project partner, Haydale Composites Ltd., Loughborough, UK, is providing expert advice 
on industrial and economic aspects of tank materials, manufacture and design (contribution worth £45k). 

3.3 
EP/L018284/1 
 
700,396 
 
01/06/2014 - 
31/05/2017 

University College 
London 
 
PI: Prof. Paul Ekins  
 
Co-Is:  
Paolo Agnolucci,  
Gareth Harrison,  
Lazaros 
Papageorgiou, 
Phil Coker  
 
Academic Partners  

Title: Hydrogen's Value in the Energy System (HYVE) 

Aims & Objectives: This project is assessing the potential value of hydrogen to the UK. This includes the potential demand for and 
value of hydrogen in different markets across the energy system and the supply chain required to produce and deliver that hydrogen. 
HYVE is soft-linking the UKTM energy system model with electricity and gas network models to assess the direct value of electrolysed 
hydrogen for use in the gas network (power-to-gas), industry, transport or for large-scale electricity storage. It is also extending the 
UCL SHIPMod infrastructure planning model to identify the optimum deployment of hydrogen supply infrastructure across the UK. 
 
Scientific Advances: The first stage of the project has involved model improvement and scenario development.  The option to build a 
hydrogen pipeline network has been added to the Spatial Hydrogen Infrastructure Planning model (SHIPMod).  The UK electricity 
network model is now working and a gas model is under development.  The UKTM energy system model has been extended to 
perform hydrogen valuation.  A first test scenario has been developed to examine potential hydrogen deployment and is being used 
to test the model soft-linking that is central to this project. 

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/L018365/1
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/L018284/1
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University of 
Edinburgh, University 
of Reading 
 
Industrial Partners 
Department of 
Energy and Climate 
Change, E4tech, 
Hydrogen London,  
Scotia Gas Networks, 
Scottish Hydrogen 
and Fuel Cell 
Association 

Statement of Impact 

Scientific Impact: A paper on hydrogen pipelines in SHIPMod was presented at the 17th British-French-German Conference on 
Optimisation in London, June 2015.  
Public & Social Impact: A website has been created for the project (www.hyve.org.uk). 
Policy Impact: The UCL team has been carrying out a related project on hydrogen scenarios for the Committee on Climate Change, 
which is informing their Fifth Carbon Budget report that will be published later this year. 
 
Engagement with Industrial Partners: A Project Advisory Board meeting was held in November 2014 and a further meeting will be 
held in Autumn 2015.  UCL has joint projects with DECC, e4Tech and the Scottish Hydrogen and Fuel Cell Association on energy 
system modelling and hydrogen systems. 

  SUPERGEN Hydrogen and Fuel Cells Challenges (March 2014) - £5,257,586 

3.4 
EP/K02101X/1    
 
£909,687 
 
01/11/2013 - 
31/10/2017 

Loughborough 
University 
 
PI: Dr Lisa Jackson  
 
Co-Is:  
Prof. John Andrews 
Prof. Tom Jackson  
 
Academic Partners  
Loughborough 
University, The 
University of 
Nottingham 
Industrial Partners 
Intelligent Energy 

Title: Robust Lifecycle Design and Health Monitoring for Fuel-Cell Extended Performance (RESILIENCE) 

Aims & Objectives: Overall aim is to ensure the reliability of the fuel cells system by developing an optimal integrated fuel cell 
system design, encompassing an intelligent health monitoring capability, to enable maximised lifecycle performance. 
 
Scientific Impact: Numerical models of the fuel cell have been constructed, including the physical fuel cell model and petri-net 
model. With these models, the activities inside fuel cells can be better studied, and the fuel cell performance can be predicted.  A 
general fuel cell fault diagnostic framework is proposed based on the data-driven approaches. Fuel cell system faults can be 
identified and isolated with the proposed framework using data from sensors. Optimal sensors are selected using sensitivity analysis 
for the fuel cell diagnostics/prognostics, and sensor resistance to measurement noise is also considered in the selection process. 
Results show that the selected sensors can provide reliable predictions for the fuel cell performance. 11 Academic Publications (See 
Appendix B) 
 
Engagement with Industrial Partner: Engagement with Intelligent Energy has been via a number of meetings at the collaborators 
premises.  Currently this engagement has been the exchange of information regarding a chosen fuel cell application and subsequent 
data for trails of methods/algorithms.  This engagement arrangement is to be continued as the grant progresses. 
 

3.5 
EP/K021109/1 
 
£970,514 
 
15/10/2013 - 
15/10/2017 

University of Ulster 
 
PI: Dr Dmitry 
Makarov 
 
Co-Is: 
Prof V.Molkov 
(U.Ulster),  

Title: Integrated safety strategies for on-board hydrogen storage systems 

Aim: To develop novel safety strategies and engineering solutions for on-board hydrogen storage, through critical analysis of current 
safety strategies and engineering solutions, CFD and FEM Study, experimental studies of fire resistance for prototype designs, 
evaluation of mass flow rate reduction achievable with increased fire resistance of tank. Development of novel liner materials and 
engineering solutions for safe storage. 
 
 

http://www.hyve.org.uk/
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/K02101X/1
http://www.lboro.ac.uk/departments/aae/about/staff/dr-lisa-jackson.html
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/K021109/1
https://www.ulster.ac.uk/staff/dv.makarov.html
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Prof J.Wen 
(U.Warwick),  
Dr T.Mays (U.Bath) 
 
Academic Partners 
 Prof J. Zheng 
(Zhejiang University, 
China), Prof I.Moon 
(Yonsei University, 
Republic of Korea) 
 
Industrial Partners 
Dr P-S. Haggem 
(Lincoln Composites, 
USA),  
J.-P. Nikolai 
(Alternative Energies 
and Atomic Energy 
Commission France), 
Dr D.Baraldi (Joint 
Research Centre, 
European 
Commission) 

Scientific Advances:  
- 7 Publications in high impact journals (see Appendix B). 
- Developed model of thermal protection of CFRP tank with intumescent paint (Ulster) 
- Formulated realistic conjugate heat transfer model of experimental bonfire (Ulster) 
- Performed modelling of the thermal response of CFRP tank under fire (Warwick) 
- Demonstrated viability of combined cryogenic charging and adsorbent materials for increased volumetric density and lower 

charging pressure (Bath) 
- Achieved solid-like state hydrogen adsorption in tailored non-sized pore adsorbent materials (Bath) 
- Confirmed compression and adsorption solutions for hydrogen storage to be comparable to battery technologies (Bath). 
 
Statement of Impact 
- Scientific Impact: Experimentally confirmed drastic increase of fire resistance rating of on-board 700 bar hydrogen storage tank 

from 8 min to above 110 min. CFD and FEM models are developed and applied for assessment of fire resistance rating of high-
pressure hydrogen tanks – these models are supported by experimental data. An original experimental set-up for a pressure 
vessel bonfire test in a closed environment is developed and used for testing. 

- Industrial Impact: The increased fire resistance rating of hydrogen storage tanks will allow industry to decrease the exit 
diameter of pressure relief devices thus excluding destructive pressure peaking phenomenon, reducing deterministic separation 
distances, permitting passengers evacuation from a vehicle in fire and rescue service operation.  

- Public & Social Impact: Inherently safer on-board hydrogen storage will contribute to life safety and property protection. 
- Economic Impact: Reduction of separation distances and prevention of damage to civil structures like garages and houses will 

have direct economic impact in the coming years. 
- Policy Impact: UK regulator HSE is being informed about the project findings, particularly through its participation on the 

Advisory Board. 
- International Impact: International collaboration includes academia, research organisations and industry from France, Germany, 

The Netherlands, USA, China, Korea. 
- Other Impact: Project findings were used to inform FCH2 JU HyResponse project team developing European hydrogen 

emergency training platform for first responders. 
 

Engagement with Industrial Partners: Samples for bonfire testing were provided by Lincoln Composites (USA), intumescent paint 
coating was made available from Sherwin-Williams (UK). Other industrial collaborators that expressed their interest to join the 
project after its start include LGC (UK), Air Liquide (France) and CEA (France). 

3.6 
EP/K021117/1 
 
£1,208,511 
 
30/09/2013 - 
29/09/2017 

University of 
Nottingham 
 
PI: Prof. David Grant  
 
Co-Is:  
Prof. GS Walker 
(Nottingham);   

Title: Engineering Safe and Efficient Hydride-Based Technologies 

Aims: To investigate and optimise metal hydride based technologies for a compressor that are extremely compact but also have a 
high level of safety.  A modular design will be adopted where a module is sized for the smallest application, i.e. daily top-up for a 
commuter vehicle, capable of scale up.  Objective is to get 1) a MH store with a tank capacity up to 60 g(H2) L-1 exploring container to 
the bed formulation, heat transfer and recovery mechanisms, economically viable store materials, container and fabrication methods 
to demonstrate mass deployment feasibility and 2) a MH cascade for compressing hydrogen from 10 to 350 bar. 
 

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/K021117/1
https://www.nottingham.ac.uk/engineering/people/david.grant
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Dr CN Eastwick 
(Nottingham);   
Professor W 
Malalasekera 
(Loughborough);  
Professor D Book 
(Birmingham); 
 Dr S Ibrahim 
(Loughborough);  
Dr A Stuart  
(Nottingham)   
 
Industrial Partners 
LoS for tracking this 
project were initially 
from ITM-power, GL 
and Eminate,  

Statement of Impact 
- Scientific Impact:  2 publications in high impact journals and 3 conference papers (see Appendix B). Good progress made on the 

modelling of a two stage MH compressor allowing validation and testing of candidate MH systems to be investigated. Also 
venting studies and other aspects of hydrogen safety are progressing well. The optimised MHs have been selected for the 
prototype and initial lab tests for validation and kinetics parameters for the models. This has led to the initial prototype design 
and construction, and testing is due to take place in the next year.  

- Industrial Impact: The single tank design used for one side of the compressor has led to a successful uk_innovate project 
feasibility study with three industrial partners to build a large scale tank.  These partners are ITM Power, Arcola Energy and 
Luxfur. 

- Public & Social Impact: It is anticipated that when the prototype compressor is completed it will be used in the Energy 
Technologies Building as a demonstrator for wider acceptance of hydrogen technology for academic and public visitors. Also in 
November 2014 a combined poster from all the academic partners on ESCHER progress was presented to the ETI /Midlands 
energy Consortium dissemination meeting Loughborough Nov 2014.  

- Economic Impact: If the UK-Innovate project is successful then we anticipate commercial development of that design with 
positive economic outcomes 

- Policy Impact: Presented this work at IEA-hydrogen Implementation Agreement Task 32 ”Hydrogen based Energy Storage”. 
- International Impact: Presentation at two international conferences. 
 
Engagement with Industry: Following initial success of the initial designs three industrial partners were approached to build a large 
MH prototype tank as part of a successful bid for UK-innovate feasibility study. These partners are ITM Power, Arcola Energy and 
Luxfur. The researchers have engaged extensively with these partners through project meetings. In addition the researchers met 
with HSE at Buxton and held one of the quarterly meetings in Buxton hosted by HSE to share hydrogen safety and modelling 
experiences. Other industrial communication includes Less Common Metals in Manchester regarding scale up of the MH 
compositions. 

3.7 
EP/K021036/1 
 
£726,512 
 
06/01/2014 - 
05/01/2017 

University of 
Warwick 
 
PI: Prof. Shanwen 
Tao, 
  
Co-Is: John T.S. Irvine 
(University of St 
Andrews),  
Dr. Mark Cassidy,  
Dr. Iain Burns 
(University of 
Strathclyde) 
 
Industrial Partners 

Title: Flame Solid Oxide Fuel Cells, Simple Devices to Extract Electricity Directly from Natural Gas and Liquid Petroleum Gas Flames 

Aims & Objectives: The aim of this proposal is to demonstrate direct flame solid oxide fuel cells (DFFCs) to extract electricity directly 
from natural gas and liquid petroleum gas (LPG) flames. We will demonstrate DFFC cells with large area which can be directly put in 
the flame of a burner/cooker to generate electricity with the application of advanced materials. The novelty of these DFFCs lies in 
optimising the flame positioning on the performance of the cell and the use of redox stable cathode to improve the durability on 
redox and thermal cycling. Sealing is not required and DFFCs are relatively safe. 
 
Statement of Impact 
- Scientific Impact: Investigated the positioning and fuel to air ratio on the temperature of the ethylene and methane flames. Part 

of the work has been published in 6 publications in high impact journals (see Appendix B) and shared with the fuel cell 
community. 

- Public & Social Impact: Dr Md. Moinul Hossain, on behalf of the FlameSOFC team, has given an oral presentation at the ECS 
SOFC-XIV international conference at Glasgow, 26-31st July, 2015.  

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/K021036/1
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BDR Thermea Group, 
IE-CHP (UK & Eire) Ltd 
 

- Economic Impact: A small prototype flame SOFC device will be engineered at the end of this project, which can potentially be 
commercialised.  

 
Engagement with the Industrial partners: Bob Knowles from the BDR Thermea Group has attended the project progress meetings 
and advised the team on the project needs and challenges. 

3.8 
EP/K021192/1 
 
£1,442,362 
 
01/11/2013 - 
31/10/2017 

University College 
London 
 
PI: Prof. Xiao Guo 
 
Co-Is:  
Bucknall RWG,  
Hall PJ, Emes Dr MR, 
Evans JG, Tyler N  
 
Industrial Partner 
Alsitek limited & HCT 
Group 

Title: Reducing the Cost and Prolonging the Durability of Hydrogen Fuel Cell Systems by in-situ Hydrogen Purification and Technology 
Hybridization (HyFCap) 

Aims & Objectives: To develop a low-cost and durable power system by means of innovative design and integration of hydrogen fuel 
cells (HFCs) and supercapacitors (SCs) (HyFCaP) with in-situ gas purification.  
 
Scientific Advances: 
- High surface area porous graphenes/MOFs/carbons based sorbents/membranes have been developed and assessed the 

H2/CO2/CH4 selectivity by means of single component absorption tests at room temperature. 
- The pore structure of MOFs and its derived carbons have been optimised, for example, introducing unsaturated-metal sites and 

pore-size control to enhance the structure-property relation. The absorptive uptake tests show giant enhancement in the 
binding of highly polarizable molecules such as CO2 over H2. 

- Designed a purification system that consists of both high resolution mass spectroscopy as well as high sensitivity gas 
chromatography (will be installed and commissioned soon) for membrane based H2 purification tests.   

- The researchers are also assessing the high porosity and functional MOF-derived carbons and metal/oxide composites for high 
energy density Supercapacitos.  
• The scientist have also been developing a lab scale demonstrator system of FC with a boost convertor and bi-invertor and 

AC motors to test the system with the filters developed for purifying  hydrogen. 
• Early hypothetical propulsion system constructed (Diesel/Generator series hybrid, Fuel Cell/Lithium battery series hybrid, 

Fuel Cell/Lithium battery/SCaps series hybrid). 
• Three iterations of bus road data were collected and verified. 

Statement of Impact 

- Scientific Impact: Publication of 8 papers since the start of the projects (see Appendix B). Fundamental understanding of 
molecular interactions with host nanostructures is critically important, not only for H2 purification, but also for molecular 
sensing, H2 storage, CO2 capture, and molecular selection. The developed sorbent structures can be tailored for a wide range of 
applications, which have been tested by other PhD researchers in the group. The system level modelling and simulations 
contributes to the understanding and optimisation of dynamic energy-saving control systems and vehicle operations. 

- Industrial Impact: The proposed hybrid power system or electrical vehicles combine the advantages of fuel cells and 
supercapacitors, which can lead to reduced “capital cost” and “running cost” for such electric vehicles. This can enhance large-
scale adoption of such low-carbon vehicles and potentially boost the clean transport industry.  

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/K021192/1
https://www.ucl.ac.uk/chemistry/staff/academic_pages/zheng_xiaoguo
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- Public & Social Impact: Clean transport is essential to reduce both CO2 and pollutant emissions in an increasingly populated 
urban environment. The proposed development can quicken the steps of de-carbonisation and de-pollution of the urban 
environment.  

- Economic Impact: The cost-effective solutions for H2 purification and the hybrid power system can generate high volume of sales 
of low-carbon vehicles. Reduced urban pollution will reduce the number of related illness, leading to savings in healthcare. 

- Policy Impact: Success of the proposal contributes the policy makings on the hydrogen energy vector, and its market share in the 
future mix of transport fuels.  

- International Impact: The researchers are one of leading groups investigating such approaches to enhancing the rapid 
development of hybrid EVs. Achievements that contribute to such technologies can impact on the vehicle design and 
manufacture world-wide.   
 

Industrial Engagement: Industrialists have been invited to attend and, whenever possible, attended, six-monthly progress meetings. 

UK Korea Fuel Cells (Nov 2014) - £1,804,859 

3.9 
EP/M023508/1 
 
£1,004,390 
 
01/07/2015 – 
31/01/2018 

Imperial College 
London 
 
PI: Prof. Anthony 
Kucernak 
 
Co-Is:  
Dan Brett (UCL); 
Prof R. Shering (UCL) 
Prof. R Chen 
(Loughborough) 
 
 
 

Title: Innovative concepts from Electrodes to Stacks 

Aims & Objectives: This project endeavours to develop new corrosion resistant catalyst supports and new techniques to catalyse 
those supports.  

- Porous bipolar plates will be developed and integrated along with the catalysts within a fuel cell.  
- The materials will be tested in test stacks to assess the performance and longevity of these new materials.  
- State of the art X-ray tomography and other imaging techniques will be used to assess the performance of the materials 

under real operating conditions.  
- Information from these tests will enable the development of a methodological framework to simulate the performance of 

the fuel cells. This framework will then be used to build more efficient control strategies for higher performance fuel cell 
systems. 
 

Academic Partners: 
Professor C.S. Kim, Korea  Institute  of  Energy  Research 
Professor K.Y. Kim, Hanbat  National University 
Professor K.W Park, Soongsil University 
 
Industrial Partners: 
Amalyst Ltd, Arcola Energy, Intelligent Energy Ltd, National Physical Laboratory, RTX corporation (Korea), Hyundai Hysco (Korea), 
Hankook tyre (Korea) 
 
Research Progress: This project has recently started. The kick-off meeting for the project was held at Imperial College on 27 July 
2015. 
 

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M023508/1
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3.10 
EP/M02346X/1 
 
£800,469 
01/03/2015 - 
31/08/2017 

Imperial College 
London 
 
PI: Prof. Nigel 
Brandon 
 
Co-Is: Richard 
Dawson (Lancaster),  
Jung-Sik Kim 
(Loughborough) 
 
Academic Partners: 
KAIST, KIER, POSTECH 
(South Korea) 

Title: Novel Diagnostic Tools and Techniques for Monitoring and Control of SOFC stacks - Understanding Mechanical and Structural 
Change 

Aims & Objectives: This proposal seeks to develop two novel diagnostic techniques, pioneered by UK partners, and apply them to 
advanced cell testing and characterisation at partners in Korea. The measurements are used to validate models developed in the UK 
to relate the measured data to degradation and failure modes, transferring this to Korean partners to offer the potential for real time 
monitoring and control of SOFC stacks. This will give valuable understanding required to refine and develop the next generation of 
SOFC systems in the most time efficient manner, and have wider impact on UK and other international developers. The programme 
will also support an exchange of researchers between the UK and Korean partners. 

 
Research Progress: Project has recently started, all research staff are in place, a kick off meeting between UK and Korean partners 
took place in London on Aug 3rd 2015, and samples have been received in the UK from Korea.  No outputs yet. 

 
Fuel Cell Challenge Call (Dec 2014) -  £4,699,922 

 3.11 
EP/M014371/1  
 
£1,146,842 
 
01/04/2015 - 
31/03/2019 

University College 
London 
PI: Dr Dan Brett  
 
Co-Is:  
John Varcoe (Surrey),  
Bill David (Oxford), 
Martin Jones 
(Oxford),  
Paul Shearing (UCL), 
Bob Slade (Surrey) 

Title: Fuel Cell Technologies for an Ammonia Economy 

Aims & Objectives: The main aim of this proposal is to offer a viable, competitive alternative to current PEM fuel cells and their 
hydrogen provision. Specifically, to increase the fuel flexibility of low-temperature polymer electrolyte fuel cells through developing a 
state-of-the art anion membrane alkaline fuel cells using hydrogen, obtained from ammonia using a novel decomposition process, as 
the fuel source.  
 
Industrial Partners: 
AFC Energy, Amalyst, AGC, Siemens  
 
Research Progress: This project has recently started, no outputs yet. 

3.12 
EP/M014045/1 
 
£1,247,365 
 
01/05/2015 -
30/04/2018 

Imperial College 
London 
 
PI: Prof. Nigel 
Brandon 
 
Co-Is: Alan Atkinson, 
Kang Li (Imperial), 
Dan Brett, Paul 
Shearing, Jawwad 
Darr (UCL) 
 

Title: Electrodes by design - microstructural engineering of high performance electrodes for Solid Oxide Fuel Cells 

Aims & Objectives: The electrode, and the electrolyte-electrode interface, plays a critical role in the performance of all fuel cells. In 
Solid Oxide Fuel Cells (SOFCs) the microstructures of the porous composite anode and cathode are particularly critical as they 
determine the electrochemical, electrical, mechanical and transport properties of the electrode, and of current distribution to/from 
the electrode/electrolyte interface. Current state of the art SOFC electrodes rely on a largely empirical understanding to establish the 
electrode microstructure, and its influence on key performance characteristics, including long term durability. Our prior work has 
established a new suite of tools and techniques that offer the prospect of moving towards a design led approach to manufacture of 
improved electrodes, based on our ability to image, model, simulate and fabricate new electrode structures with controlled 
properties. This proposal seeks to develop and demonstrate this, further improving and validating our analysis and modelling tools, 
using these design optimum structures, fabricating these using three novel processing techniques established by the academic team, 
and then measuring device performance to feedback into the design process. 

 

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M02346X/1
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M014371/1
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M014371/1
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M014045/1
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Industrial Partners: 
AFC Energy, Ceres 
Power, RRFCS, Zeiss, 
Praxair 
 

Research Progress: Research Progress: Project has recently started, all research staff are in place, but no outputs yet.  
 
Engagement with Industrial Partners: A kick off and advisory board meeting with all industry partners took place on Oct 15th 2015.  
 

3.13 
EP/M014142/1 
 
£1,076,043 
 
01/04/2015- 
31/03/2019 

Imperial College 
London 
 
PI: Prof. Stephen 
Skinner 
Co-Is: Mary Ryan, 
John Kilner, David 
Payne, Ainara 
Aguadero, Chris 
Nicklin  
Academic Partners 
MIT, Kyushu 
University, IC2NER 
Industrial Partner 
AFC Energy 
 

Title: Control of Structure, strain and Chemistry: Route to designer interfaces 

Aims & Objectives: This programme will provide unique insights into the processes that control charge transport at interfaces in fuel 
cells, and will provide routes to engineer effective electrodes, with optimized interfaces, leading to enhanced performance devices. 
The key objectives in this project are to: 

i) Determine surface chemistry of air electrode environment interfaces under operating conditions (in operando) 
ii) Relate catalytic activity to surface structure and cation segregation effects 
iii) Probe strain and structure at buried interfaces (electrolyte/electrode) 
iv) Design and manufacture electrode structures with 2D and/or 3D engineered interfaces 

 
Research Progress: This project is just about to start (once the PDRA has been recruited) - no outputs yet. 
 
Engagement with Industrial Partners: Initial project objectives have been discussed with the industrial partner, AFC Energy, and a 
project kick-off meeting will be soon hosted at Imperial College to discuss the details of the WPs, and to agree the milestones.  
 

3.14 
EP/M014304/1 
 
£1,229,672 
 
01/01/2015- 
31/12/2017 

St Andrews  
PI: Prof. John Irvine 
 
Co-Is:  
St Andrews  
Dr Mark Cassidy,  
Dr Paul Connor,  
Dr Cristian D Savaniu 
Imperial College 
Dr Lesley F Cohen, 
Prof. David Payne, Dr 
Greg Offer   
Cambridge 
Prof. Bartek AJ 
Glowacki,  
Dr Vasant Kumar   

Title: Tailoring of microstructural evolution in impregnated SOFC electrodes 

Aims & Objectives: The utilisation of solution methods to introduce part of the SOFCs active constituents is a highly attractive 
approach.  The overall objective is to develop and demonstrate this new approach as one that can be successfully applied to 
manufacture of fuel cells that combine high performance with durability and resistance to contaminants. Methodologies will be 
developed to tailor impregnations over a broad range of composition space. Studies of performance, durability and resistance to 
contaminants utilising electrochemical, spectroscopic and microstructural techniques will be used to inform choice of impregnate 
systems. 
 
Scientific Advances: The project is still in the early phases and no advances to report at this stage. 
 
Academic Partner:  
DTU 
 
Industrial partners: 
Ceres Power Ltd, Haldor Topsoe A/S, Hexis AG, Rolls-Royce Plc 

£14,393,201 Total  

http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M014142/1
http://gow.epsrc.ac.uk/NGBOViewGrant.aspx?GrantRef=EP/M014304/1
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3.6 List of Industrial & Academic Partners 

A total of 34 Industrial Partners across 36 projects exist: Advisory Board (15 companies) + Flexible Funding 

(3 companies) + Challenge Calls (16 companies) as listed below, and 7 Government Partners. 

Table 4. Industrial Partners  

Company  
Project Code, OR 
Advisory Board 

AFC energy, UK AB, 2.5, 3.11, 2.13 

Alternative Energies and Atomic Energy Commission, France  3.5 

Advanced Gas Analysis Solutions (AGC), Ireland 3.11 

Air Products , UK AB 

Alsi Tech, Canada 3.1 

Amalyst, UK 3.9, 3.11 

Arcola Energy, UK 3.9 

BAE Systems 3.1 

BDR Thermea Group  3.7 

Cambridge CMOS, UK  3.1 

Ceres Power, UK AB, 3.14 

E4Tech, UK AB, 3.3 

Energy Technologies Institute, UK AB 

Euro Energy Solutions Ltd  2.7 

GL and Eminate  3.6 

Haldor Topsoe A/S 3.14 

Hankook tyre, Korea  3.9 

Haydale Composite Solutions Ltd., UK 3.2 

HCT group, UK 3.1 

Hexis AG, Switzerland 3.14 

Hydrogen Efficiencies Technology (HyET), Netherlands  2.6 

Hyundai Hysco, Korea 3.9 

IE-CHP (UK & Eire) Ltd  3.7 

Intelligent Energy, UK AB, 2.2, 3.4, 3.9 

ITM Power, UK AB, 3.6 

Joint Research Centre, European Commission  3.5 

Johnson Matthey, UK AB, 2.1, 3.8 

Lincoln Composites, USA 3.5 

Ricardo plc, UK AB 

Rolls Royce Fuel Cell Systems  AB, 3.4 

RTX corporation, Korea 3.9 

Scotia Gas Networks, UK 3.3 

Siemens, Germany 3.11 

Unicorn Power Ltd, UK 2.10 

 

Table 5. Government Partners 

Department of Energy and Climate Change  AB, 2.9, 3.3 

EPSRC AB 

Health & Safety Laboratory AB 
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Hydrogen London, UK 3.3 

National Physical laboratory (NPL), UK AB, 3.9 

Scottish Hydrogen and Fuel Cell Association, UK AB, 3.3 

Innovate UK AB 

 

Academic Partners (Non-UK) 

1. University of Cape Town (Dr. Leveque) - South Africa 

2. Zhejiang University (Prof J. Zheng) - China 

3. Yonsei University (Prof I.Moon) - Republic of Korea 

4. Hanbat National University (Professor K.Y. Kim) - Republic of Korea 

5. Kyushu University, IC2NER - Japan 

6. Soongsil University (Professor K.W Park) - Republic of Korea 

7. Technical university of Denmark (DTU), Denmak 

8. Massachusetts Institute of Technology (MIT) - USA 

9. Korea Institute of  Energy Research, Republic of Korea 

 

3.7 Hub and Challenge Calls Projects Integration 

The hub Management Board strives to create cohesion between the hub and Challenge projects. The main 

mechanism the hub has for enabling and strengthening this cohesion between the Hub and Challenge 

projects is the annual H2FC SUPERGEN Research Forum, the two Advisory Board (AB) meetings held per 

annum, and by participation in challenge project steering committee meetings. The Research Forum 

enables all the principle investigators (PIs) of the Hub and Challenge projects to get together and present 

the progress in their research. The Advisory Board is invited to listen to the presentations. This provides the 

opportunity for the advisory board to ask questions and provide advice to the PIs. This forum is then 

followed by the Advisory and Management Board meeting where the research focus and the success of the 

integration of the projects are discussed.  

The last Advisory Board meeting was held at the University of South Wales, Cardiff on 8-9th Sept. The key 

challenges identified with respect to the Hub and Challenge integration and community cohesion were as 

follows: 

- While there is a high level of interaction and discussion, as well as high quality research being 

undertaken, some of the Challenge projects are not addressing the right questions from an industry 

perspective. Thus, the Challenge projects need more direction from industry (the advisory board). 

- While there are many research and policy implications being considered, more work is needed on 

how the research is being, or can be, translated to industrial applications. 

- There is a high level of research looking at use of H2 and of FCs at the systems level. The hub needs 

to look at how this kind of research can be connected with industry, and with other key 

stakeholders. 

To address these challenges and enable better cohesion between the research and industrial community a 

decision was taken at the last AB meeting to invite all industry project partners of challenge calls to the 

next research forum. It was also decided to use flexible funding to support industry placements for UK 

researchers, and an open call will shortly be issued. Furthermore a hub representative will participate in 

one steering committee meeting of each challenge project once per annum.  Finally a white paper will be 

issued looking at hydrogen and fuel cells in energy systems modelling and analysis. 
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4. Hub Outputs 

The hub seeks to inform key stakeholders, especially policy makers, of the roles and potential benefits of 

hydrogen and fuel cell technologies. Two white papers have been awarded to date which assess The role of 

hydrogen and of fuel cells in 1) Providing affordable, secure low-carbon heat (Published May 2014) and 2) 

Delivering Energy Security for the UK (Publication due March 2016). Further white papers will be published 

before the end of the hub’s current operational time frame (April 2017).  

4.1 White Papers  

The first paper on ‘The role of hydrogen and of fuel cells in providing affordable, secure low-carbon heat’ was 

authored by academics from University College London (Dr P.E. Dodds, Prof. P. Ekins, Prof. W. McDowal) and 

Imperial College (Dr I. Staffell, Dr A. Hawkes, Dr. P Grunewald, Dr. F. Li). The second white paper is currently 

being written by academics from the University of Birmingham (Prof. R. Steinberger Wilckens, Dr J. Radcliffe) 

and University College London (Prof. P. Ekins, Dr P. Dodds). 

 
The first White Paper has created a significant amount of impact by informing academics working on low 

carbon energy systems and policy advisors tasked with identifying low carbon technology solutions. This 

paper was launched at a meeting held at the City Hall (May 2014), where both industrialists and government 

advisors from DECC were invited.  

The impact from the first White Paper can be summarised as follows: 

Policy Impact 

1) DECC heat and engineering teams received copies and DECC has commissioned work to look at the 

potential of hydrogen for heating: “Comparison of the costs and other practicalities of converting a 

town to alternative heating solutions including hydrogen", which received approximately £400K 

funding 

2) Research findings and the suggestions made influenced the Call for a Green Hydrogen Standard, to 

show evidence on how hydrogen can be used to decarbonise the economy 

3) Paul Dodds, one of the leading authors, received an invitation to participate in the Green Hydrogen 

working group after this publication. 

 

Scientific Impact 

- Presentations at conferences: Paul Dodds presented the results at the (1) Elsevier Energy Systems 

conference in London, (2) All-Energy in Aberdeen and (3) WHEC 2014 in Gwangju, Korea. 

- Publications: The finding of the white paper was published in three papers in high impact journals 

and was included in a book on Domestic Microgeneration. 

o [1] P.E. Dodds, Paul Ekins, et al. UCL, 2014.  Hydrogen and fuel cell technologies for heating: 

A review.  I.J. Hydrogen Energy, 40(5), 2065–2083. This paper was listed as the top IJHE 

download for the period Jan-April 2015. 

o [2] I. Staffell, Et al.  2015.  Zero carbon infinite COP heat from fuel cell CHP.  Applied Energy, 

147, 373–385. 

o [3] H.R. Ellamla, et al. 2015.  Current status of fuel cell based combined heat and power 

systems for residential sector.  J. Power Sources, 293, 312–328 

o Book: Domestic Microgeneration, edited by Iain Staffell et al., Imperial College London. 

http://www.h2fcsupergen.com/wp-content/uploads/2014/05/H2FC-SUPERGEN-White-Paper-on-Heat-Exec-Summary-May-2014.pdf
http://dx.doi.org/10.1016/j.ijhydene.2014.11.059
http://dx.doi.org/10.1016/j.ijhydene.2014.11.059
http://dx.doi.org/10.1016/j.apenergy.2015.02.089
http://dx.doi.org/10.1016/j.jpowsour.2015.05.050
http://dx.doi.org/10.1016/j.jpowsour.2015.05.050
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The current focus for this White Paper is to distribute it to a larger number of industrialists. Copies were 

taken to the event titled Energy Solutions in London’s Built Environment at the City Hall recently (30th Sept 

2015), where it attained a high level of interest from the hydrogen and fuel cell industry representatives and 

commercial property developers and investors. 

Calls will be announced for the remaining two White Papers by January 2016, for the following topics: 

1) The role of H2 and FCs in job (wealth) creation in UK and  

2) The role H2 and FCs can play in the future energy system (A systems level analysis of H2 and FCs and 

their applications). 

4.2 Capability Document  

A document that captures the capabilities, facilities and skills across the UK’s academic hydrogen and fuel 

cell research landscape was published in January 2015. This document, which features around 70 UK-based 

academics, aims to stimulate further collaboration between academia, industry and government within the 

UK and beyond. The document, which is published on the H2FC SUPERGEN website, has been circulated to 

over 400 members of the hub and will be updated on a regular basis. 

5. Community Engagement  

Hub researchers have been actively involved in both public and community engagement activities at a 

national and international level, including participation in conferences, giving talks at public/government 

events and forums that bring the H2 & FC community together. Details of these were provided in sections 

3.2, 3.3 and 3.5. Below are the details for the community engagement activities organised or supported by 

the hub. 

5.2 Conferences 

The hub has been actively working on building broader networks and partnerships by bringing together the 

academic community and linking it with industry, while engaging with the relevant government stakeholders. 

One of the key community engagement activities undertaken by the hub is the annual Research Conference, 

which brings together researchers and key academics, industrialists and government/policy advisors working 

across the field of hydrogen and fuel cells in UK. This conference, which encourages the participation of young 

researchers and students to present their research, provides the whole community with an excellent 

opportunity to network and build partnerships. 

Last year (Dec 2014) this conference was held at the University of Birmingham and had approximately 170 

participants. This year the conference will be held at the University of Bath on 14-16th Dec. 

The hub has also been supporting the organisation of other conferences in order to broaden its outreach to 

the wider community. The conferences and events supported and attended by the hub last year are:  

- All Energy, May 2015, Glasgow. The hub exhibited and distributed brochures and the White Paper. 
- Fuel Cell & Hydrogen Technical Conference, May 2015, Birmingham. This conference which is 

focussed more on applications and industrial developments within the sector, brings together the 
academic and industrial community to discuss latest developments. The hub sponsored this 
conference and assisted in the selection of key speakers. The hub coordinator (Dr. Zeynep Kurban) 
also presented information on the hub’s aims and objectives, as well as the key activities undertaken 
by the hub. 
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- 14th International Symposium on Solid Oxide Fuel Cells (SOFC-XIV), July 2015, Glasgow 
- ECS conference on electrochemical energy conversion and storage, July 2015, Glasgow where the 

hub director Prof Nigel Brandon delivered the plenary lecture 
 

The academics and researchers working on projects funded by the hub have attended a total of XX 

conferences in the last 12 months. 

5.3 Public Engagement 

- PRASEG, the All-Party Parliamentary Renewable and Sustainable Energy Group Conference, July 2015 
- Hydrogen London Stationary Group meeting: “Energy solutions and the role of fuel cells in London’s 

built environment”, City hall, 30 September. The event was arranged to encourage networking and 
discussion with a wide range of professionals and policy makers in the property sector (including 
commercial property developers and investors of clean energy solutions) – providing an opportunity 
for the industrial partners to explain how H2 and FCs can address the energy challenges of the 
property sector in London. The hub supported the organisation of this event and promoted the first 
white paper. 

- The hub has an interactive website designed both to provide information for the academic 
community on the activities and the research undertaken by the hub, as well as upcoming events, 
and appeals to a wider audience interested in low carbon energy technologies by providing links to 
key reports and developments within the sector.  
 

5.4 International 

The hub has been successfully engaging with and building partnership with both the academic community 

and industry at an international level.  This is clearly demonstrated by the list of partnerships with 

international companies and universities worldwide (section 3.6). Some of the international activities 

undertaken by the hub in the last 12 months include: 

- UK-Korea Workshop in Korea, with Korea Institute of Energy Technology Evaluation and Planning 

(KETEP), to develop collaborative projects between the United Kingdom and the Republic of Korea 

(May 2014). This workshop resulted in the UK-Korea FC challenge Call (EPSRC £1.8M) and the funding 

of two projects on PEM and SO fuel cells (Projects 3.9 and 3.10) 

- Attendance at the H2FC Technical School in Crete, where delegates from both industry and academia 
attended (21-27 June 2015). This enabled the start of discussions with industry representatives 
currently not on the Advisory Board. 
 

 

5.5 Planned Activities 

The hub sees the need to expand and enhance engagement with the international H2 & FC community. In 

this regard, the hub has recently become a member of the New European Grouping on Fuel Cells and 

Hydrogen (N.ERGHY), a research grouping of the Fuel Cells and Hydrogen Joint Undertaking. N.ERGHY is a 

unique public private partnership supporting research, technological development and demonstration (RTD) 

activities in fuel cell and hydrogen energy technologies in Europe. It has 60 research institutions (universities 

and research centres) as members, and endeavours to support and promote research interests in the FCH JU 

and creates a framework for cooperation of science and industry in Europe. 

The hub will be assigning representatives to join the Working Groups of N.ERGHY in order to provide 

consultation and support to the Executive Board of the consortium, and play a part in shaping the direction 

and priorities of the H2 & FC sector in Europe. 

http://www.h2fcsupergen.com/
http://www.nerghy.eu/
http://www.fch.europa.eu/


34 
 

The hub also plans to send representatives to events organized by the group, including an upcoming events: 

FCH JU European Programme Review days 17-19th Nov 2015 and the Stakeholder Forum on 19th Nov 2015. 

 

6. Research Challenges 

The H2 & FC sector has moved forward in recent years, with products now commercially available, and new 

products such as fuel cell cars and fuel cell micro combined heat and power coming to market.  This is driving 

increased focus on issues around lifetime and reliability, and challenges remain in developing our 

fundamental understanding of the science and engineering that underpin this, and in developing and 

providing the tools and techniques to help industry continue to improve their products and services, ranging 

from materials understanding to safety engineering. In addition there remain opportunities for 

transformational research that will unlock the next generation of H2 and FC products, with a particular focus 

on materials, but taking into account how these materials will need to be embodied within a system.  Finally 

the potential for hydrogen to act as a flexible and low carbon energy vector within the energy system is 

becoming increasingly recognised, though work continues to be needed at a systems level to ensure that 

models such as those by DECC properly capture the potential for flexible energy vectors such as hydrogen.    

In this context research that addresses hydrogen production, especially low carbon hydrogen production, 

continues to be important, but is an area that is under represented in the current H2 and FC portfolio. 

 

7. Future Plans 

In the last Research Forum (held in Cardiff on 8-9th Sept 2015), where the PI’s of all hub and Challenge projects 

presented the progress in their research, the Advisory Board identified that some of the Challenge Call 

projects were not addressing the right questions. Thus, more engagement is needed between the hub 

(including the advisory board) and the Challenge projects. To address this the hub will be sending invitations 

to all industry project partners of challenge calls to attend the research forums in the future. Also a hub 

representative will attend the steering committee of each challenge project once per annum.  To further 

enhance the engagement between academia and industry, approximately £50K (TBC) will be made available 

for direct costs incurred by exchanges (secondments) arranged between industry and academia.  

It was also identified by the Advisory Board, that while there are many research and policy implications being 

considered, more work is needed on how the research is being, or can be, translated to industrial 

applications. One of the white papers to be published will be addressing this issue.  
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Appendix A: Science Board 

Bath 

 Dr Andre Burrows, Reader 

 Dr Marcelle McManus, Lecturer 

 Dr Valeska Ting, Lecturer 
 

Birmingham 

 Dr Paul Anderson, Reader 

 Prof. Rex Harris, Professor 

 Dr Kyle Jiang, Professor 

 Dr Para Rodriguez, Lecturer 

 Prof. Peter Slater, Professor 
 

Cambridge 

 Professor John Dennis, Professor 

 Dr Bartek Glowacki, Professor 

 Dr Vasant Kumar, Senior Lecturer 

 Dr Stuart Scott, Lecturer 
 

Imperial 

 Dr Ainara Aguadero, Lecturer 

 Prof Alan Atkinson, Chair in materials 
chemistry 

 Dr Paul Fennell, Senior Lecturer 

 Dr Adam Hawkes, Lecturer 

 Dr Klaus Hellgardt, Reader 

 Prof Geoff Kelsall, Professor 

 Prof John Kilner, Professor 

 Prof Kang Li, Professor 

 Dr Greg Offer, Lecturer 

 Dr Stephen Skinner, Reader 

 Prof. Nick Tyler, Prof 

 Prof. Nick Tyler, Professor 

 Prof. Claire Adjiman, Professor 
 

Loughborough 

 Prof. Rui Chen, Professor 

 Dr Thomas Jackson, Senior Lecturer 

 Dr Lisa Jackson, Lecturer 

 Prof. W Malalasekera, Professor 

 Prof. Rob Thring, Professor  
 

Manchester 

 Dr Arthur Garforth, Senior Lecturer 

 Dr Stuart Holmes, Senior Lecturer 

 Dr Konstantinos Theodoropoulos, Reader 

 Prof. Chris Whitehead, Professor 
 

Newcastle 

 Prof. Paul Christiansen, Professor  

 Prof. Keith Scott, Professor 

 Prof. Mark Thomas, Professor 
 

Nottingham 

 Dr Carol Eastwick, Assistant Professor 

 Prof. David Grant, Professor 

 Prof. Gavin Walker, Professor 

 Dr Darren Walsh, Lecturer 
 

Oxford 

 Dr Mamdud Hossain, Reader in Thermofluids 
and Theme Leader in Energy, Environment 

 Prof Bill David, Professor, STFC/ University of 
Oxford 

 Dr Martin Owen Jones, Researcher, RAL/ 

University of Oxford 

 
 
 
  

St-Andrews 

 Dr Richard Baker, Lecturer 

 Dr Mark Cassidy, Senior Research Fellow 

 Dr Paul Connor, Senior Research and 
Teaching Fellow 
 

Strathclyde 

 Dr Iain Burns, Lecturer 

 Prof Walter Johnstone, Profesor 

 Prof Shanwen Tao, Professor 
 

Surrey 

 Prof. Fraser Armstrong, Professor 

 Dr Qiong Cai, Lecturer 

 Prof. Matt Leach, Professor 

 Dr Jhuma Sadhukhan, Lecturer 

 Prof. Bob Slade, Professor 

 Prof. John Varcoe, Professor 
 

UCL 

 Dr Paolo Agnolucci, Lecturer 

 Dr Dan Brett, Senior Lecturer 

 Prof. Richard Bucknall, Professor 

 Prof. Julian Evans, Professor 

 Prof. Xiao Guo, Professor 

 Dr Paul Shearing, Lecturer 
 
Ulster 

 Dr Paul Joseph, Senior Lecturer, University of 
Ulster 

 Dr Dmitriy Makarov, Reader, University of 
Ulster 

 Dr Svetlana Tretsiakova-McNally, Lecturer, 
University of Ulster 
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Other Universities  
 
Dr Johannes Kiefer, Lecturer, Aberdeen University 

Prof. Poopathy Kathirgamanathan, Chair in Electronic Materials Engineering, Brunel 

University  

Prof. Malcolm Eames, Professor, University of Cardiff  

Prof Neil McKeown, Professor, University of Cardiff  

Dr Ben Thorber, Lecturer, Cranfield University 

Dr Rupert Gammon, Senior Research Fellow, De Montfort University 

Prof. Rod Jones, Professor, University of Dundee 

Prof. Giuliano Premier, Professor, Glamorgan University 

Prof. Duncan Gregory, Professor, University of Glasgow 

Dr Richard Dawson, Lecturer, Lancaster University  

Dr Jung-Sik Kim, Lecturer, Loughborough University 

Prof. Peter Kelly, Professor, Manchester Metropolitan University 

Dr Wen-Feng Lin, Reader, Queens, Belfast 

Dr Carlos Fernandez, Lecturer, Robert Gordon University  

Dr Mamdud Hossain, Reader in Thermofluids and Theme Leader in Energy, Robert 

Gordon University 

Prof. Peter Hall, Professor, Sheffield 

Prof. Alan Guwy, Professor, South Wales 

Dr Dennis Krammer, Lecturer, University of Southampton  

Prof. Andrea Russell, Professor, University of Southampton 

Dr Spyros Skarvelis-Kazakos, Lecturer, University of Greenwich 

Dr Ioannis Ieropoppoulos, Associate Professor, University of Bristol 

 

Dr Alison Parkin, Lecturer, University  of York 

Prof Chris Pickett, Professor, University of East Anglia 

Dr Tina Düren, Reader, University of Edinburgh 

Dr Meihong Wang, Reader, University of Hull 

Prof Mark Ormerod, Prof, University of Keele 

Dr Valerie Dupont, Reader in LC Energy, University of Leeds 

Dr Xin Tu, Lecturer, University of Liverpool 

Prof Keith Ross, Professor, University of Salford 

Prof Jennifer Wen, Professor, University of Warwick 

Prof Martin Wills, Professor, University of Warwick 

Dr Hazel Hunter, Researcher, STFC/RAL 
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Appendix B: Publication from all research activities in the last 12 months 

1) Metcalfe, I.S., ‘Ceramic Permeation Membranes and Membrane Reactors’, Solid State Ionics, Colorado, 14-19 June 2015. 

2) Dueso C, Thompson C, Metcalfe IS, ‘High-stability, high-capacity oxygen carriers: iron oxide-perovskite composite materials for hydrogen production by chemical looping’, 

Applied Energy 2015 (accepted) 

3) Metcalfe, I.S., ‘The rational design of materials for intensified reaction and separation in energy-related processes’, The Society of Chemical Engineers of Japan, Tokyo, 19-21 
March 2015. 

4) Hydrogen release and uptake in the Li–Zn–N system, Trang TT Nguyen, Daniel Reed, David Book, Paul A Anderson, Journal of Alloys and Compounds 645, pp. S295–S298, 
2015 

5) Effect of the calcium halides, CaCl2 and CaBr2, on hydrogen desorption in the Li–Mg–N–H system, Rachel Bill, Daniel Reed, David Book, Paul Anderson,  Journal of Alloys and 
Compounds 645, pp. S96–S99, 2015 

6) Thermodynamically neutral Kubas-type hydrogen storage using amorphous Cr (iii) alkyl hydride gels, Leah Morris, Michel L Trudeau, Daniel Reed, David Book, David M 
Antonelli, Physical Chemistry Chemical Physics 17, pp.9480-9487, 2015 

7) V. Molkov, V. Shentsov, J. Quintiere. Passive ventilation of a sustained gaseous release in an enclosure with one vent. International Journal of Hydrogen Energy, Volume 39, 

Issue 15, 15 May 2014, Pages 8158-8168. 

8) V. Molkov, V. Shentsov, S. Brennan, D. Makarov. Hydrogen non-premixed combustion in enclosure with one vent and sustained release: Numerical experiments. 

International Journal of Hydrogen Energy, Volume 39, Issue 20, 3 July 2014, Pages 10788-10801. 

9) V. Molkov, V. Shentsov. Numerical and physical requirements to simulation of gas release and dispersion in an enclosure with one vent. International Journal of Hydrogen 

Energy, Volume 39, Issue 25, 22 August 2014, Pages 13328-13345. 

10) J.J. Keenan, D.V. Makarov, V.V. Molkov. Rayleigh–Taylor instability: Modelling and effect on coherent deflagrations. International Journal of Hydrogen Energy, Volume 39, 

Issue 35, 3 December 2014, Pages 20467-20473. 

11) V. Molkov, M. Bragin. Hydrogen–air deflagrations: Vent sizing correlation for low-strength equipment and buildings. International Journal of Hydrogen Energy, Volume 40, 

Issue 2, 12 January 2015, Pages 1256-1266. 

12) S.G. Giannissi, V. Shentsov, D. Melideo, B. Cariteau, D. Baraldi, A.G. Venetsanos, V. Molkov. CFD benchmark on hydrogen release and dispersion in confined, naturally 

ventilated space with one vent. International Journal of Hydrogen Energy, Volume 40, Issue 5, 9 February 2015, Pages 2415-2429. 

13) C. Stockford, N. Brandon, J. Irvine, T. Mays, I. Metcalfe, D. Book, P. Ekins, A. Kucernak, V. Molkov, R. Steinberger-Wilckens, N. Shah, P. Dodds, C. Dueso, S. Samsatli, C. 

Thompson. H2FC SUPERGEN: An overview of the Hydrogen and Fuel Cell research across the UK. International Journal of Hydrogen Energy, Volume 40, Issue 15, 27 April 

2015, Pages 5534-5543. 
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14) S.G. Giannissi, J.R. Hoyes, B. Chernyavskiy, P. Hooker, J. Hall, A.G. Venetsanos, V. Molkov. CFD benchmark on hydrogen release and dispersion in a ventilated enclosure: Passive 

ventilation and the role of an external wind. International Journal of Hydrogen Energy, Volume 40, Issue 19, 25 May 2015, Pages 6465-6477. 

15) Malko, D, Lopes, T, Kucernak, A, The intriguing poison tolerance of non-precious metal oxygen 

reduction reaction (ORR) catalysts, J. Mat. Chem. A, submitted 

16) Markiewicz, M., Zalitis, C., Kucernak, A. “Performance measurements and modelling of the ORR on fuel cell electrocatalysts – the modified double trap model”, Electrochim. 

Acta 2015, in Press http://dx.doi.org/10.1016/j.electacta.2015.04.066 

17) Fahy, K, Kucernak, A, , Facile synthesis of palladium phosphide electrocatalysts and their activity for the hydrogen oxidation, hydrogen evolutions, oxygen reduction and 
formic acid oxidation reactions, Catalysis Today, submitted. 

18) McDowall, W. (2014) Exploring possible transition pathways for hydrogen energy: A hybrid approach using socio-technical scenarios and energy system modelling. Futures, 

63:1-14. 

19) Dodds, P. E., Staffell, I. Hawkes, A. D., Li, F., Grünewald, P., McDowall, W., Ekins, P. (2015) Hydrogen and fuel cell technologies for heating: a review.  International Journal of 
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