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� The Hydrogen Opportunity as we know it
� IEA HIA Fundamentals
� Overview of IEA HIA Portfolio:

o Sc ienc e and Tec hnology
o Market Environment
o Outreac h Program

� Collaboration: Partic ipation & Membership
� IEA HIA Value Proposition

IEA HIA Presentation
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Offers promise as an energy c arrier and a fuel
c lean, abundant, susta inable

� H2 produc tion based on separation of H2 from 
feedstoc ks:

o Carbon c onta ining materia ls (fossil energy and  b iomass)
o Diverse a rray of p rimary sourc es (renewab les, nuc lea r and  

fossil) c an a lso be used  to extrac t H2 from water (H20)

� Global d iversity of produc tion options enhanc es 
hydrogen’s appeal.

The HYDROGEN Opportunity
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� �

Power: Water electrolysis from 
renewable sources and nuclear 

Wood: Pyrolysis technology
for hydrogen from biomass

Coal: With gasification 
technology H2 may be 

produced from coal

Alcohols like ethanol and 
methanol derived from gas or 

biomass –are rich in H2 and may 
be reformed to H2

Algae: Methods for utilizing the 
photo-synthesis for H2 production

Oil: H2 is produced with steam 
reforming or partial oxidation 
from fossil or renewable oils

Gas: Natural gas or bio-gas are H2 sources 
with steam reforming or partial oxidation

Source:  Hydro

Feedstock and Process Alternatives for Hydrogen Production



3

Roa ds2HyCom with IEA HIA Workshop                

Hydrogen Implementing Agreement (HIA)
A c ollabora tive researc h and  development (R&D) p rogram

Crea ted  in 1977 on a  task-shared , “ bottom-up” basis

Vision
A hyd rogen future based  on a  c lean susta inab le energy supp ly of 

g loba l p roportions tha t p lays a  key role in a ll sec tors of the ec onomy

Mission
To ac c elera te hyd rogen imp lementa tion and  widespread  utiliza tion

Strategic Framework

Strategy
To fac ilita te, c oord ina te and  mainta in innova tive researc h, 
development and  demonstra tion (RD&D) ac tivities through 

interna tiona l c oopera tion and  information exc hange

Annex /  Task
Basic  unit of organiza tion;  Next level is sub-task;

Opera ting  Agent manages Annex;  Experts do work

Roa ds2HyCom with IEA HIA Workshop                

IEA HIA Members

European Commission
Dr Sta this Peteves

The Netherlands
Mr Frank Denys

Japan
Dr Yoshiteru Sa to

Canada
Mr Nic k Bec k 

United States
Dr Carole Read

Switzerland
Dr Stefan Oberholzer

Sweden
Dr La rs Va llander

Spain
Mr Antonio Garc ia -Conde

Chair

Norway
Ms E Fjermestad -Hagen

Lithuania
Dr Jurg is Vilemas

Ita ly
Mr Agostino Iac obazzi

United Kingdom
Mr Ray Ea ton

Ic eland
Dr Agusta Loftsdottir

Denmark
Mr Jan Jensen
Co Vic e-Cha ir

Franc e
Mr Paul Luc c hese

Finland
Dr Heikki Kotila

Australia
Dr John Wright

New Zealand Dr Steven Pearc e Co Vic e-Cha ir

Greec e
Dr Elli Va rka raki

Korea Mr Kijune Kim

Germany
Mr J.-F. Hake

Turkey
Dr Alper Sariog lan

IEA HIA June 2008
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IEA HIA Goals

Market Environment Goal
Assessment of Market Environment, 

inc lud ing Non-Energy Sec tor

� Non-Energy and Industria l Proc esses
� Foundation for Codes & Standard
� Infrastruc ture

Sc ience & Tec hnology Goal
Advanc ement of Sc ienc e via  Pre-Commerc ia l Collabora tive RD&D

� Hydrogen Produc tion
� Hydrogen Storage
� Hydrogen Systems

Outreac h Program Goal
Inc reasing Knowledge and  

Comfort with Hyd rogen
� Membership  and Partic ipation
� Information Dissemination
� Sync hronization worldwide
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IEA HIA Tasks Since 1977
1. Thermoc hemic a l Produc tion

2. High-Tempera ture Reac tors

3. Potentia l Future Markets
4. Elec trolytic  Produc tion

5. Solid  Oxide Water Elec trolysis

6. Photoc a ta lytic  Water Elec trolysis
7. Storage, Conversion and  Sa fety

8. Tec hno-Ec onomic Assessment

9. Hydrogen Produc tion
10. Photoproduc tion of Hyd rogen
11. Integra ted  Systems
12. Meta l-Hyd ride for H2 Storage
13. Design &Optimiza tion Integ . Systems 
14. Photoelec trolytic  Produc tion
15. Photob iolog ic a l Produc tion

Current Portfolio
18. Integrated Systems - II
19. Hydrogen Safety
21. BioHydrogen
22. Fundamental & Applied H2 Storage 

Materia ls Development
23. Small-Sc ale Reformers for On-Site 

H2 Supply (SSR for H2)
24. Wind Energy and H2 Integration
25. High Temperature Processes for H2

Produc tion
26. Advanc ed Materia ls for H2 from 

Waterphotolysis

16. H2 from Carbon-Conta ining  
Materia ls

17. Solid  & Liquid  Sta te Storage 
Materia ls

20.  Hyd rogen from Waterphotolysis



5

Roa ds2HyCom with IEA HIA Workshop                

Current Tasks by Goal and Focus Area

Science and Technology 
Produc tion
21. BioHydrogen 
23.     Small-Sc a le Reformers for On-Site H2 Supp ly (SSR for H2)
24.     Wind  Energy and  H2 Integra tion
25. High Tempera ture Proc esses for H2 Produc tion
26. Advanc ed  Materia ls for Waterphotolysis of Hydrogen
Storage
22. Fundamenta l and  App lied  H2 Storage Materia ls Development        

Market Environment
Analysis, Safety and Ec onomic s
18. Integra ted  Systems Eva lua tion
19. Sa fety 
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Sc ience and Tec hnology

HYDROGEN PRODUCTION
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Task 21: BioHydrogen

Oc tober 2005-Oc tober 2008
(extension requested )

� Evolved from Task 15

� Inc ludes four areas of investigation:

� Hydrogen dark fermentations

� Photobiologic al hydrogen produc tion systems

� Bio-inspired systems
� Overall analysis 

OA:  Dr. Jun Miyake
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Task 23:  Small-Scale Reformers for On-Site H2 Supply

Dec ember 2006-Dec ember 2009

� Development of reformer 
tec hnologies and distributed on-
site reformer based H2 supply 
systems

� Three Subtasks:

1) Harmonized  Industria liza tion
2) Susta inab ility and  Renewab le 

Sourc es
3) Market Stud ies

OA:  Dr. Ingrid Sc hjølberg of Sintef
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Task 24:  Wind Energy and H2 Integration

� Mid-term R&D for entire wind to hydrogen 
produc tion c hain

� Four Subtasks:
1. Subtask A – Sta te of the Art
2. Subtask B – Needed  Improvements 

and  System Integra tion
3. Subtask C - Business Conc ep t 

Development
4. Subtask D - App lic a tions with 

Emphasis on wind  energy 
management

Dec ember 2006-Dec ember 2009

OAs:  Dr. Luis Correas and Mr. Fernando Carpintero
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Task 25:  High Temperature Processes for H2 Production

� Will Support p roduc tion of massive 
quantities of zero-emission H2 through use  
of high tempera ture p roc esses (> 500 ° C) 
c oup led  with nuc lear and  sola r hea t 
sourc es

� Three proc ess families:  thermoc hemic a l
c yc les, steam elec trolysis and  innova tive 
wa ter sp litting

� Four Subtasks

� Subtask A – Sta te of the Art
� Subtask B – Methodology approac h of HTPs
� Subtask C – HTP R&D and  future industria l 

development
� Subtask D – Information Dissemina tion

May 2007 – May 2010                               

OA:  Mr. Gilles Rodriquez of CEA
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Task 26:  Advanced Materials for Waterphotolysis of H2

May 2008 – May 2011

� Continuation and expansion of 
Task 20, Hydrogen from 
Waterphotolysis – Final Report 
c oming soon! 

� Aim:  Photoelec troc hemical (PEC) 
materia ls that enable net solar-to-
hydrogen conversion effic ienc y of 
10% in PEC water-splitting

� 4 Subtasks:
1) Materia ls “ Theory” R&D
2) Materia ls “ Synthesis” R&D
3) Materia ls “ Charac terization” R&D
4) “ Information Coordination/  

Database” Development

OA:  Dr Eric  Miller (Hawa ii Na tura l Energy Institute, University of Hawa ii, Manoa)

Roa ds2HyCom with IEA HIA Workshop                

Sc ience and Tec hnology

HYDROGEN STORAGE
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Task 22:  Fundamental and Applied Hydrogen 
Storage Materials Development

Dec ember 2006-Dec ember 2009

� 17 HIA c ountries, 50 projec ts
� Projec t types:   experimenta l, eng ineering , theoretic a l, sa fety
� Classes of Materia ls:

• Reversib le meta l hyd rides
• Regenera tive hyd rogen storage materia ls
• Chemic a l hyd rides
• Nanoporous materia ls
• Rec ha rgeab le organic  liquids and  solids

OA:  Dr. Bjørn C. Haubac k of IET

� 3 Targets:
� Reversib le or regenera tive storage med ia
� Fundamenta l & eng ineering   understand ing
� Storage ma teria ls for sta tionary apps
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Market Environment

ANALYSIS, SAFETY and ECONOMICS
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Task 18:  Integrated Systems Evaluation

January 2004 – January 2009

OA:   Dr Susan Sc hoenung (Longitude 122 West, Inc , USA)

� Subtask A - Comprehensive information datasets and  summary 
compilation of integrated hydrogen demonstration systems and 
development p lans - www.port-h2.com/IEA-Annex-18/

� Subtask B - Modeling and existing analysis tools used  to 
evaluate hydrogen demonstration projec ts.  

� Case Stud ies (http :/ / www.ieahia .org / c ase_stud ies.html)

Phase 1 had  two Subtasks, A and B.  Phase 2 will inc lude:

� Subtask C – Synthesis and Learning to b ridge Subtask A and  B 
experienc e and  p rovide lessons lea rned , benc hmark 
assessments and  trend  ana lysis
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Task 19:  Safety
Oc tober 2004 – January  2008 rec ently extended

OA:  William Hoagland (W. Hoagland & Assoc iates, USA)

� Survey of Quantita tive Risk Assessment (QRA) methodolog ies 
and  testing methodolog ies

� Testing and Experimental Program:   w ill eva lua te the effec ts of 
equipment, p roduc t and / or system fa ilures under a  range of 
rea l-life sc enarios, environments or mitiga tion measures

� Targeted information pac kages for stakeholder groups suc h as:  
permitting  offic ia ls, insuranc e p roviders, system developers, 
manufac turers, ea rly adoptors

Bonfire test Grenade test Drop testGunfire testHydraulic burst test
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Analysis Related to
Market Environment and Outreach Goals

Near Term

Med ium Term

Long Term

R&D Priorities and Gaps 

in H2 Produc tion and Storage

Available for downloading at
http://www.ieahia.org/iea_publications.html
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Tasks in Definition

Science and Technology Goal Related :  PRODUCTION

� Near Term Market Routes to Hydrogen by Co Utiliza tion of Biomass
as a  Renewab le Sourc e with Fossil Fuels

Both Science & Technology and Market Analysis Goals 
Related :  STORAGE AND ANALYSIS

� La rge Sc a le Hydrogen Infrastruc ture and  Mass Storage
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Outreach and Collaboration

Objec tives
1) Inc reasing  Membership  

and  Partic ipa tion
2) Information Dissemina tion

3) Sync hroniza tion Worldwide

Collaboration:  Means and  End
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Information Dissemination
Download free at www.ieahia.org

25th Anniversary Report: 
In Pursuit of the Future

Luzzi /  Bonadio /  Mc Cann  Released at the National 
Press Club, Washington DC, 7-Sep-04

Task 14 Final Report
Photoelectrolytic Production 

of Hydrgoen2007 Annual Report
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IEA HIA Value:  a Sustainable Proposition
Provides a neutra l international profile

� Knowledgeab le, reliab le, unb iased
� Ac c ess to tec hnic a l experts
� Globa l reac h (government, ac ademia , industry)

Leverages resources
� Foc us inc ludes sc ienc e & tec hnology, market ana lyses and  

outreac h
� Portfolio inc ludes shorter term and  long-term, p re-

c ompetitive ac tivities
� Careful intellec tua l p roperty (IP) trea tment
� Estab lished  network of researc hers

Offers assuranc e based on trac k record
� Collabora tive researc h tasks c ompleted  over 30 years
� Growing Membership
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www.ieahia.org

. . .  A premier g lobal resourc e for tec hnic al 
expertise in Hydrogen RD&D

International Energy Agenc y Hydrogen 
Implementing Agreement  . . .


