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

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

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

and Supply initiative

Three primary functions:

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

Transformational 
Research

of the roles and benefits of hydrogen and fuel cell technologies

Informing 
Stakeholders

between the academic research base and industry, builds 
partnerships across the sector

Building Networks
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32
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600+
PAPERS IN HIGH 

IMPACT JOURNALS

34
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UNIVERSITIES
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H2FC SUPERGEN hub – research scope
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http://www.h2fcsupergen.com/our-work/whitepapers/
http://www.h2fcsupergen.com/h2fc-supergen-five-years-impact/
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http://www.h2fcsupergen.com/our-work/whitepapers/
http://www.h2fcsupergen.com/h2fc-supergen-five-years-impact/


The need for industry-academic collaboration
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• Hydrogen and Fuel Cells are becoming increasingly mainstream.

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

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

research and innovation.

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

join the sector.

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

world-class science to solve problems of industry relevance.

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

share a culture around the exchange of ideas and people.

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

Government and society.



Feedback from our pre-workshop survey
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How well aligned do you feel the academia and industry 

communities are currently in the area of hydrogen and fuel 

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

well-aligned)

How important do you think a national hydrogen programme 

is for successful collaboration and innovation in the field?



Professor Tim Mays
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Session 3 – Storage 
and Distribution of 
Hydrogen and its 
Carriers

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

26 February 11:00-13:00 (GMT)

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


Hydrogen System
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Storage & Distribution
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0.083 kg m-3 in

ambient conditions



Storage & Distribution
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Physical
molecular or di-hydrogen, H2

Liquid and / or solid

Compressed gas

Containment in porous solids

Chemical
atomic, ionic, covalent hydrogen

H0

H±d

H-X

Also …

Power to gas

/ blending

Subterranean / submarine  

geological storage

solid / liquid /

gas or vapour

carriers

NH3

Pt

http://www.bmwblog.com/wp-content/uploads/bmw-hydrogen-7-2.jpg
http://www.google.co.uk/url?sa=i&rct=j&q=power+to+gas+hydrogen&source=images&cd=&cad=rja&docid=U2rgXmnGdrmtSM&tbnid=rBJH1tjCg42xiM:&ved=0CAUQjRw&url=http://www.northseapowertogas.com/about/power-to-gas&ei=nGvuUYbMIs-M0wXy6oGQDg&bvm=bv.49478099,d.d2k&psig=AFQjCNEBOzVHsD846XIL_WwqnoKKufWilA&ust=1374666000591025
http://www.google.co.uk/url?sa=i&rct=j&q=hydrogen+storage+underground&source=images&cd=&cad=rja&docid=W6My6h8G4WaWKM&tbnid=yYDg413fzfK4TM:&ved=0CAUQjRw&url=http://www.pbworld.com/capabilities_projects/power_energy/underground_storage.aspx&ei=jHzuUcizNaiS0QXhg4GADg&bvm=bv.49478099,d.d2k&psig=AFQjCNE8MNR-MFmpWcXQmigskoUZZkG3yA&ust=1374670334778186


Ultradense, Supercritical H2 in Nanopores
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Carbon 2021, 173, 968-979ACS Nano 2015, 9, 8249-8254



Metal Hydrides - Stationary H2 Stores 
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Ti-Mn-based alloy stability (i.e. prevent disproportionation) can 

be controlled by optimising the alloy composition (Alloy 1).

o The presence of oxygen can lead to the 

formation of various Ti-based oxide phases.

o For some Ti-Fe-based compositions, this can 

significantly improve the activation behaviour 

(first hydrogenation step), with good cycle life.

o However, this is at the expense of a slightly 

decreased reversible capacity (1.2 wt%).

C Greenwood PhD 2020
Int J Hydrogen Energy 2019, 44, 10722-10731

R = recovered 
hydrogen capacity 
after heating at 
350°C in in 1 bar H2

Cycling stability of three Ti-Mn-based hydrides (in pure H2) 

Metal hydrides allow hydrogen to be stored with 

a higher volumetric density (and at a much 

lower pressure) than for compressed hydrogen 

tanks.

→ need to lower cost and increase cycle life.



Future Challenges
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➢ Appropriate integration of  

storage and distribution in 

hydrogen system.

➢ Benefits of solid-state stores?

➢ Is LH2 an option?

➢ High-pressure storage for 

heavy-duty uses?

➢ Cryo-compressed H2?

➢ H2 grid (linepack)?

➢ Monthly / seasonal / annual 

geological storage?

➢ Chemical carriers including 

NH3?

➢ Non-energy applications.



Speaker Introductions
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© Crown Copyright HSE 2020

Bespoke research and consultancy - using our scientific expertise and regulatory insight to address health and safety risks

Stuart Hawksworth

Head of Centre for Energy & Major Hazards 

& 

President of International Association for Hydrogen Safety

Safe Hydrogen for Net-Zero
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Contents

▪ Introduction

– HSE & IA HySafe

▪ Projects

– HyTunnel

– PRESLHy

– MultHyFuel

▪ Summary & Upcoming Events
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CEN/CENELEC

StorHy

Onboard storage

ISO/IEC

HyApproval
HRS Handbook

Industry Short Courses

R&D

RC&S

HyPer

Permitting 

stationary systems guide

co-ordinate or support

inform        

SAE

partner

NFPA

PRESLHY
Pre-normative research 

on safe use of LH2

E&T

Scholarship

Program

International Focal Point for H2 Safety

HYTUNNEL-CS
Pre-normative research 

for safety of H2 driven vehicles 

and transport through tunnels ..

and similar confined spaces

RPW
JESS Summer 

School
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Members

ZCES

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://en.wikipedia.org/wiki/Zhejiang_University&psig=AOvVaw2fOXppEfD_FAyfCC5alKoy&ust=1568302270737484
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Applications
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Research Priorities

https://www.hse.gov.uk/research/rrhtm/rr1159.htm

https://www.hse.gov.uk/research/rrhtm/rr1159.htm
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Inter-disciplinary partners 

from:

- Academia;

- Emergency services;

- Research institutions;

- Standard development. 

Advisory/Stakeholder panel:

- Rail Track

- Rail Safety and Standards Board

- Highways England

- Department for Transport
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Partners:
SHELL NEDERLAND VERKOOPMAATSCHAPPIJ BV (NL), SNAM S.P.A. (IT), KIWA NEDERLAND BV (NL), ITM POWER (TRADING) LIMITED (UK), 
HEALTH AND SAFETY EXECUTIVE (UK), ZENTRUM FUR SONNENENERGIE- UND WASSERSTOFF-FORSCHUNG BADEN-WURTTEMBERG (DE), 
INSTITUT NATIONAL DE L ENVIRONNEMENT ET DES RISQUES INERIS (FR) ENGIE (FR), AIR LIQUIDE SA (FR)
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Summary

▪ Clear that hydrogen is a key element

for achieving 2050-Net Zero. 

▪ Achieve Safety By:

✓ Engagement & Early Collaboration!!

✓ A Strong Evidence Base 

✓ Effective Standards & Training

✓ Preparation for Rapid Growth!

Thank You For Listening

Stuart.Hawksworth@HSE.GOV.UK

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.koreatimes.co.kr%2Fwww%2Fnation%2F2019%2F05%2F281_269400.html&psig=AOvVaw0Muq91Zc9oDIxOzWTiFeoC&ust=1600420232539000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLim0Y7s7-sCFQAAAAAdAAAAABAE
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https://solutions.hse.gov.uk/safe-net-zero-
draft-programme
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The Scottish Government and IA HySafe invite you to the unique

INTERNATIONAL CONFERENCE ON HYDROGEN SAFETY 2021

Safe Hydrogen for Net Zero
Edinburgh, 21-23 September 2021

2021

ICHS2021 Call for Abstracts is open until 31st January 2021 

Details here: https://hysafe.info/ichs2021/

https://hysafe.info/ichs2021/


Mark Crowther
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Trust

Quality

Progress

Mark Crowther

Hydrogen for heat- its 
supply & distribution

Kiwa Gastec



31 ©Kiwa Ltd Kiwa Gastec



The hydrogen concept is as shown.

The need for this has grown as the UK has 
transitioned from  80% carbon reduction to 100% 
reduction.

SMR approach Blue hydrogen….more challenging
Wind/solar hydrogen Green hydrogen…becoming 
the answer

32 ©Kiwa Ltd Kiwa Gastec



Required Academic R&D Topic 1
Integration of solar PV and electrolysis 
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Direct integration of large areas of solar PV producing variable quantities of DC with 

matching large low pressure or high pressure electrolysers. 

This should use high wattage electronic power control but avoiding unnecessary conversion 

to AC or production of electricity of unnecessarily high power quality. 

To maximise hydrogen production from solar irradiation at minimum capital cost per kWh/yr

per square metre of solar farm. (not necessarily per square metre of PV cell) 

The R&D must be integrated. It is likely stand alone solar PV coupled with  standalone 

electrolysis will be sub-optimal in rural areas. 

The technology could have spin-off to DC wind turbines.



Required Academic R&D Topic 2
Rotary hydrogen  compression from 180mbarg to 
150barg.

34 ©Kiwa Ltd Kiwa Gastec

Simple rotary hydrogen compressors are limited by tip speed. 

This needs to be addressed in a low cost fashion to provide a variety of volumes and 

pressures at low capital cost. 

Multistage machines will undoubtedly be required. 



OPTIMISATION OF H2 DEMAND & SUPPLY

35 ©Kiwa Ltd Kiwa Gastec

Why are these two R& D areas required ?

Why are they important?



A possible target : Replace current NG end-use

As an aid to understanding let us suggest conversion of all UK current end use to hydrogen.

How much hydrogen will need to be produced, transported and used.

36 ©Kiwa Ltd Kiwa Gastec

Natural gas end use (2019) mtoe 45

GWh 523,350 

Annual carbon saving tonnnes/y 104,670,000 

Mean rate (H2) GW 59,743

Transportation, & storage  (additional 15%) % 78,503 

Total H2 required GWh 601,853 

Efficiency of electrolysis 75%

Required renewable electricity GWh
802,470 

Mean rate (Renewable power) GW 92

To replace current NG use 

requires ~800 TWh/y of 

renewable power, at an average 

flow rate of ~60GW.

Where might this come from?



It could be from the N Sea 

BUT Off-shore wind has a relatively low energy density ~5kWh/m2/y (ref London Array)

To provide UK end use of Nat Gas (800TWh/y) alone would take about 160,000 km2 ie nearly 

1/3rd of Scottish waters

37 ©Kiwa Ltd Kiwa Gastec

i.e. engineering at a huge scale 



Hence a better way forward is probably solar PV.
BUT  where?
Solar panels are far more productive, especially in desert conditions

38 ©Kiwa Ltd Kiwa Gastec

And their location & % of farm used for roads and lost to inhospitable ground.

kWh/y/kWpeak
Optimum Ref Cell 

kWh/m2/yr

20% eff 

kWh/m2/yr

Cells as 66 % of 

land of farm
kWh/m2/yr

Area for farm to 

produce 800TWh/y 

km2 

Square km

North England 940 1093 219 144 5,545 74.5

South England 1109 1312 262 173 4,619 68.0

Sahara 1868 2387 477 315 2,539 50.4

https://globalsolaratlas.info/map



The importance of land use 
It is suggested that whereas 5,500 km2 is still very large (impossibly large)  in a UK context , 

2,500km2 is  very modest in the context of  the Sahara. These are both <3% plot area of wind.

Recent long-term prices for electricity from solar PV in the Middle East (no subsidy) have been 

as low as £0.012/kWh 

Annual cost of 800 TWh of the solar power is ~<£10billion/yr It is further suggested this is 

affordable. The UK can cost effectively import hydrogen from the Sahara. 

BUT If academia could improve efficiency to 30% this would produce a corresponding 

reduction in land use, cost and give a great boost to UK industry.

What might the source of total UK final energy demand look like? 

39 ©Kiwa Ltd Kiwa Gastec



Sahara
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Area for all UK 

energy end use at 

300kWh/m2/yr

(Google maps)



BUT surely heat pumps will reduce the quantity of 
power required to heat homes? It will ..

41 ©Kiwa Ltd Kiwa Gastec

BUT the issue is that peak UK gas distribution network 

demand is ~170GW (av daily demand)

Challenges for the 
decarbonisation of heat: 
the scale of local gas 
demand vs electricity 
supply in Winter 
2017/2018 was authored 
by: Dr Grant Wilson, Dr 
Ramsay Taylor and Dr Paul 
Rowley.



Comparison of peak local gas use vs average gas 
use.

From a previous slide AVERAGE annual gas use 59GW

Peak daily cold weather gas use ~170GW

Using hydrogen this peak can readily be met

Using electricity and heat pumps even with a cold weather COP of 2 (assuming boiler 

efficiency of 85%) installed renewable power of AT LEAST 72GW even if the renewable 

energy peak matched peak demand.

In practice wind could be low to very low ….these will require hydrogen fired CCGT’s?

The option of peaking plant available in the ‘80% scenario’ is now limited

42 ©Kiwa Ltd Kiwa Gastec



In summary
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Even with the increased efficiency of electrical use the difference between the installed 

renewable energy capacities for hydrogen production and for direct power production is 

likely to be modest.

The latter may even be greater, and certainly more expensive.

With hydrogen as an energy vector renewable energy can be harvested & stored all year 

round. i.e. “sweat the assets”

So what is the best way forward?



SUPPLY A way forward  

The world is not short of renewable energy 

Its just available in the wrong place at the wrong time 

This is annoying but not insoluble. 

44 ©Kiwa Ltd Kiwa Gastec



What is the plan?

Replace current UK gas use with hydrogen of low or very low carbon footprint in a 

cost efficient and stagewise process that is readily understandable.

❖ Plan the stagewise replacement of  all natural gas with low-carbon hydrogen 

(24m homes, ~44m appliances, plus commerce and industry)

❖ Enable the provision of large quantities of truly green hydrogen to the UK by 

running an Ofgem sponsored  pipeline as indicated on the next figure and

❖ Feeding this line with Green hydrogen from the Northern & Southern ends

45 ©Kiwa Ltd Kiwa Gastec



So, what is the plan?
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A main trunk (GBHy) from 

the north of Scotland to the 

Sahara (shown bright red) 

Cost <£40-50 billion

Supported by the line to 

Germany (turquoise) 

And from Algeria & 

Morocco (green) & others
Google Earth



Is it cheap to convey and store?
Yes - it will be a bit more expensive than NG, but a lot less than electricity expressed as per MW or MWh.
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PIPELINE 

TRANSPORT

MW Dist

km

Project 

cost

£/MW 

km

Ref GaC from public data Ratio to av:

gas

S Wales NTS 24000 316 £700m £92 Milford Haven to Stroud

Nord Stream 68000 1222 £8800m £106 Vyborg , Greifswold

Brit Ned 1000 240 £540m £2250 Sub-sea HVDC 1:23

Scotland wind 2700 220 £350m £589 Beauly-Denny, Scotland 1:6

Carlisle to Sellafield to 

Heysham HV

3400 190 £2800m £4325 Planning application 

through National Park

1:47

Spittal to Blackhillock 190 320 £970m £2526 As built – mixed line 1:26

INTERSEASONAL STORAGE Ratio to  gas 

Salt cavern Large £/kWh 0.2

Salt Cavern  Small £/kWh 0.6

Australian Mega Battery £/kWh 450 1:750 to 2250

Wobbe Index 

H2 45.8 MJ/m3

Methane 50.4 MJ/m3

Energy density

Li/S battery 0.5 kWh/kg

H2 39.5 kWh/kg



So what’s the plan: Stage 1 
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Schedule of lines 56inch lines No off Total capacity TWh/y toe 

Tunisia solar PV farm to coast 2 60GW 526 45,193,190 

Tunisian coast to Sardinia 2 60GW 526 45,193,190 

Sardinia to Corsica 4 120GW 1051 90,386,381 

Morocco to Algeria to Sardina 2 60GW 526 45,193,190 

Corsica to S France 4 120GW 1051 90,386,381 

France S to German leg 4 120GW 1051 90,386,381 

German leg to Channel 2 60GW 526 45,193,190 

Channel crossing 2 60GW 526 45,193,190 

GB Eastern leg 2 60GW 526 45,193,190 

GB N Sea Collector 2 60GW 526 45,193,190 

This list of lines 

is purely exemplary.

They could be 2 off or 

4 off 56 inch steel 

pipe laid in parallel

Inlet pressure  120bar 

rating to give 

reduction to ~48bar 

ie about 30GW per 

pipe

Max leg 500km



SO HOW COULD THIS BE ACHEIVED
OPTIMISATION OF H2 DEMAND & SUPPLY
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DEMAND By Government managing the lock-step growth of demand and supply, but using 

regulatory levers to encourage/permit/require its use in at least some sectors eg users of 

Nat Gas from the LP gas network

CARRIAGE. By Government actively supporting the construction of long distance pipelines.

• Gives hydrogen fungibility.

STORAGE . By Government actively supporting an appropriate level of storage top provide 

security of supply and permitting other storage. A common role of government.

SUPPLY. By Government encouraging appropriate supply by guiding GDNO’s & others to 

tender for hydrogen in a structured and timely fashion.



OPTIMISATION OF H2 DEMAND & SUPPLY
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The existing markets for oil, natural gas and power make the cost effective  trading of these 

fuels look easy.

Actually this is a result of 50 to 100 years of optimisation. Its not automatically simple.

The more fungible  the fuel the easier this is ie oil is  easier than gas and both are much 

easier than power.

The growth of Hydrogen use needs to short cut this process

Pipelines allows a free market for hydrogen from 

A. UK renewables

B. S. Europe & Saharan renewables

C. Imported renewable green hydrogen. 

D. Nuclear hydrogen



A matter of balance
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One of the arguments against imported hydrogen is its large 

cost, but at £.03/kWh (£1.20/kg)  this is less than 5% of 

imports and unlikely to cause a major issue.

Much better to import low cost solar PV hydrogen from the 

Sahara alongside making our own N Sea wind based 

hydrogen.



The advantages of the pipeline route: 

A simple more positive message that will not be unrealistically expensive:

CHANGE THE FUEL TO ZERO CARBON

NOT CHANGE THE LIFESTYLE 

By way of example:

TRAINS and PLANES sold the advantages of quicker more comfortable travel 

Their promotors did not focus on the banning of horses!

52 ©Kiwa Ltd Kiwa Gastec



So what’s the plan: Stage 1 

53 ©Kiwa Ltd Kiwa Gastec

The 45 million tonnes of oil equivalent 

delivered by these twin 56inch pipes is 

current UK final consumption of natural 

gas.

It would be major step forward in  UK 

decarbonisation and put the UK as 

world leader in hydrogen technology

There would need to be substantial 

storage in UK waters for inter-seasonal 

use. This can be readily engineered in 

salt caverns. 



So what’s the plan: Stage 1 

The majority of GBHy would consist of 2 side by side 56inch pipes together capable of 

meeting the current final energy demand for GB Natural gas ie an average of about 60GW.

Likely cost £40-50billion (eg 2/3rd of HS2 or two off nuclear power stations)

Laid by public tender from Ofgem…. Similar to Victorian market halls!

France & Germany could run parallel pies for the central section.

54 ©Kiwa Ltd Kiwa Gastec



So what’s the plan: Stage 2

Arrange through competitive tender supply of ‘Green’ hydrogen 

From the North of the line probably from wind power . Both floating & land based 

electrolysers could be used.

From the Southern end from Tunisia, Morocco and Algeria from solar PV, currently 

available locally at £0.012/kWh.

Nuclear hydrogen

Provision of time limited (10-15 year) provision of ‘Blue’ hydrogen

From the North from SMR in the UK with CCS

From the South from local Saharan natural gas fields with CCS.

Co-produced hydrogen

55 ©Kiwa Ltd Kiwa Gastec



So what would this encourage and permit

Connection by local GDNO’s to a truly low carbon low cost supply of hydrogen to which 

they can connect in a structured fashion 

That can reduce UK carbon emissions in a predictable and reliable fashion

Supply of hydrogen from both the North and Southern ends of the pipeline could be 

scheduled to increase in lock-step, as the UK demand for hydrogen increased through local 

conversion by the GDNO’s 

56 ©Kiwa Ltd Kiwa Gastec



ADVANTAGES of the approach

Simplicity. No large risk factor required by private sector for provision of market controlled 

by government. 

Acceptable initial cost (£40-50billion)

Rigorous control of carbon emission of hydrogen transported

It is the fuel that that is decarbonised

Simple positive political message 

Possibility of sharing cost with EU neighbours 

But with UK taking the lead and controlling the process, by paying for the line.

Access to low cost solar  PV hydrogen

57 ©Kiwa Ltd Kiwa Gastec



Summary
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This project would give the UK a world lead in hydrogen technology.

Is a positive project designed to stimulate enterprise by de-carbonising the fuel

Operates with rather against the grain of public opinion.

Shows the simplicity of hydrogen therefore promoting its use to displace 

petroleum products.

It would save approaching 100m tonnes per year of CO2



So what are the two remaining pieces in  the jig-
saw?

Although not essential to the plan there are two key items that will materially affect over 

economics

The cost of integrated solar farms for the production of hydrogen in desert areas

The  cost and efficiency of hydrogen compressors. 
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Discussion

Thank you.

Mark Crowther
Kiwa Ltd

This presentation was compiled specifically for delivery to a private audience.

It is strictly copyrighted to Kiwa Ltd. 

All of the information is or has been derived from freely available public domain sources, 

however specific permission has not been gained in all instances. 
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Metrology challenges for 
hydrogen infrastructure

Dr Gareth Hinds FREng

National Physical Laboratory

www.npl.co.uk/electrochemistry

26 Feb 2021



National Physical Laboratory (NPL)
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• UK’s National Metrology Institute

• Founded in 1900 (Teddington, SW London)

• 1000 scientists/engineers

• Specialises in measurement, testing and standards



Role of Measurement
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Confidence for innovators, investors, 

regulators and end users

• Validating performance

• Driving productivity

• Underpinning standards



NPL Hydrogen Refuelling Station
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UK Consultation: Measurement Challenges
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https://www.npl.co.uk/resources/energy-transition

• Improved materials for fuel cells and electrolysers

• Impact assessment of added odorant to hydrogen 
to aid leak detection 

• Determination of the blend ratio when hydrogen is 
mixed with natural gas

• Measurement of the combustion properties of 
hydrogen

• Assessment of the suitability of existing gas 
infrastructure for hydrogen transportation 

• Validated techniques for hydrogen storage

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi6kfSewbDSAhVCnRoKHaqVAukQjRwIBw&url=http://www.ucl.ac.uk/&bvm=bv.148073327,d.ZGg&psig=AFQjCNHxQFjFIhevJ0T_kGmAdQznUbl4ww&ust=1488292893264720




Measurement Challenges
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Measurement Challenges
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Hydrogen Grid to Vehicle Project
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Hydrogen Odorant Project
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MetroHyVe Project
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MefHySto Project
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Hydrogen Embrittlement Testing
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How can academia help?
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• Development of novel and improved characterisation techniques and test methods

• Conveyor belt of new materials, devices and concepts

• Wider academic uptake of standardised test methods to generate more inter-comparable 
and industrially relevant data

• Participation in collaborative research projects (EU / I-UK / UK Hydrogen)

• Closer engagement with industry (need to adapt academic reward culture)



Thank You!

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

Dr Gareth Hinds FREng

Science Area Leader, Electrochemistry

National Physical Laboratory

Tel. + 44 79 0900 8945 Email: gareth.hinds@npl.co.uk



Group discussion guide 

• Explore

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

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

• What are the opportunities? What are the risks? 

• Reflect

• What could be done to improve the situation? 

• How can Industry and Academia collaborate better? 

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

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

Breakout group discussion - Storage and Distribution of 
Hydrogen and its Carriers
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• Chair will assign someone to take NOTES - they can share the screen with others if useful.  

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

• Use the CHAT function to capture more views



Discussion topic…
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Key observations from the discussion: 

(notes) 

Proposed next steps for Industry-Academia collaboration:

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

h2fc@imperial.ac.uk

mailto:h2fc@imperial.ac.uk


Thank you

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

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

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

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

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

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

