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During the last quarter of 2013 the IEA HIA was pleased to welcome
two new sponsor members, the Nationale Organisation Wasserstoff
und Brennstoffzellentechnologies (NOW) GmbH and Shell Global
Solutions International BV. Their participation has already added huge
value to the IEA HIA’s efforts to propel infrastructure development
forward, especially in the transport sector.

A PREMIER GLOBAL RESOURCE FOR
TECHNICAL EXPERTISE IN H2 RD&D

ExCo Meetings
The 69th IEA HIA ExCo Meeting was held 9-10 December 2013 in Aarau, Switzerland, and hosted by Dr.
Stefan Oberholzer of the Swiss Federal Office of Energy (SFOE). The Technical Tour included a visit to the
impressive facilities at the Paul Scherrer Institute (PSI) in Villgen and the H2 Refueling Station in Brugg.
The 70th IEA HIA ExCo Meeting was held 11-13 June 2014 in Seoul, Korea, hosted by Dr. Yong-Gun Shul.
The People’s Republic of China (PRC) attended the June 2014 ExCo Meeting as an observer country with an
official IEA HIA membership invitation.
Strategy Matters
The IEA HIA is pleased to announce the members of its new leadership team who were elected at the 70th
IEA HIA ExCo Meeting in June 2014. The incoming Chairman is Dr. Stefan Oberholzer of SFOE. The
two Vice-Chairs are Dr. Yong-Gun Shul of Yonsei University in Korea and Dr. Eric Miller of the U.S. DOE.
A Strategic Planning Session to prepare for the upcoming 2015-2020 term was held on 11 December
immediately following the ExCo Meeting in Aarau, Switzerland. This session built on earlier inputs from the
Executive Committee, as well as a joint Operating Agent- Executive Committee “Map the Gaps” exercise. A
Strategic Planning Committee led by Chairman Jan Jensen has supported the Manager’s development of the
new Strategic Plan for 2015-2020 and the retrospective End of Term Report for the 2009-2015.
IEA HIA Promotion and Outreach
The IEA HIA is now seeking nominations for the IEA HIA Individual Prize.
The prize is awarded For RD&D characterized by
technical excellence and harmony in international cooperation
that contributes to the understanding and advancement of
basic and applied hydrogen science
The nomination process for the IEA HIA Individual Prize 2014 is open to all interested parties
irrespective of country of origin: neither the nominee nor the nominator must come from
an IEA HIA or IEA Member country. The evaluation process is based on technical merit
and contribution to international cooperation in the field of hydrogen R,D&D. To submit a
nomination, please go to the IEA HIA website at www.ieahia.org. Please complete and return
the nomination application to Mary-Rose de Valladares at mvalladares@ieahia.org no later than
November 15, 2014.
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IEA HIA Members & PRESENTATION ALERT
Sponsors In March former Chairman Antonio
Australia
Commission of the
European Union
Denmark
Finland
France
Germany
Greece
HySafe
Iceland
Israel
Italy
Japan
Korea
Lithuania

G. GarcÍa-Conde delivered the IEA HIA presentation entitled
Collaborative RD&D to 2015 and Beyond at the European Hydrogen Energy Conference (EHEC). For
the EHEC plenary, Dr. Michael Hirscher gave a presentation on the State of the Art and Trends in Material
Development for Hydrogen Storage that showcased the research in IEA HIA Task 32 – Hydrogen-Based
Energy Storage. On behalf of Task 30 Subtask A, Maria Argumosa of INTA presented a poster on Global
Hydrogen System Analysis.
The June World Hydrogen Energy Conference (WHEC 2014) in Gwangju, Korea featured a dedicated
IEA HIA session consisting of the following 7 presentations:
•
•
•
•

IEA HIA Overview 2009-2015 by Jan Jensen, IEA HIA Chair
Large-Scale Hydrogen Delivery Infrastructure – Dr. Oliver Ehret, Task 28 Expert
Distributed and Community Hydrogen (DISCO H2) - Sam Miyashita, Task 29 Expert
Scenario Analysis of Worldwide H2 Production Potentials and Costs – Jochen Linssen, Task 30
Operating Agent
• Hydrogen-Based Energy Storage – Dr. Michael Hirscher, Task 32 Operating Agent
• Local Supply of Hydrogen for Energy Applications – Oystein Ulleberg, Task 33 Operating Agent
• IEA HIA Strategic Direction – 2015-2020, Mary-Rose de Valladares, IEA HIA Manager
From 17-19 September the IEA HIA will exhibit at the International Gas Union Research Conference
(IGRC) in Copenhagen, Denmark, teaming up with the Danish Gas Technology Center where Danish
ExCo Member and immediate past Chair Jan K. Jensen is the Executive Vice-President.

The Netherlands
New Zealand
Norway
NOW
Shell
Spain
Sweden
Switzerland
United Kingdom
United States
United Nations
Industrial
Development
Organization (UNIDO)
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PUBLICATION ALERT
Task 26: Advanced Materials for WaterPhotolysis
IEA HIA is pleased to announce the release of the Task 26 Final Report: Advanced Materials for Water
Photolysis. Task 26’s main objective was to extend previous photoelectrochemical (PEC) R&D efforts
toward practical material and systems solutions for water photolysis. Four primary objectives were
targeted to help meet this goal:
• Creating a more robust network of international collaboration
• Advancement of photoelectrode materials science
• Demonstration of stable and efficient water splitting using standardized performance characteristics
and round robin testing
• Promotion of photolysis of water through publications, education, and outreach
The complexity of this task required the establishment of a comprehensive system of subtasks and
activities including feasibility evaluation, new materials investigation, comparison with observed
counterparts, testing and reporting standards development, materials examination and market
compatibility judgment.
Task 26 served as a highly effective cooperative forum. Achievements of the task include:
• New benchmark performance in oxide based materials
• New benchmark performance levels in III-V materials multi-junction photoelectrodes
• New benchmark performance levels in copper-chalcopyrite thin film materials in multi-junction
photoelectrode configurations
• Demonstration of Z-scheme photocatalyst systems
• Demonstration of enhanced performance heterojunction thin film material systems
• Development of a series of “white papers”
• Refinement of “Standardized Methodologies for PEC Measurements and Reporting”
• Publication of over 50 articles per year as well as two books on PEC
The report is available at http://ieahia.org/pdfs/Task_26/TASK_26_FINAL_REPORT.pdf.
Task 31: Hydrogen Safety
IEA HIA is pleased to announce the release of the Task 31 White Paper: Advancing the Hydrogen Safety
Knowledge Base. The purpose of this white paper is to provide specific examples to that point that have
resulted from the collaborations within Task 31. The objective of Task 31 was to build up a coordinated
approach in collaborative safety R&D and information exchange, that can positively influence national
programs by minimizing duplication of effort and optimizing research synergies. Its predecessor, Task 19
(2004-2010), formed the basis for illustrating how such cost-effective, task-shared activities can combine
the efforts of the best hydrogen safety experts.
This white paper addresses the hydrogen safety topics listed below:
•
•
•
•
•
•

Developing Uniform Risk and Harm Criteria
Expanding Safety Knowledge Tools and Resources
Hydrogen Sensor Technologies – Benefitting from Collaboration
Developing Knowledge to Improve Guidelines on the Indoor Use of Hydrogen
What Is the Appropriate Lean Limit?
A Library of Hazard Assessment Tools
3
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This paper illustrates how collaboration, information exchange and knowledge building can occur in many
different ways. It provides examples of how the IEA HIA is addressing hydrogen safety-related barriers to
facilitate the implementation and utilization of hydrogen and hydrogen-related systems. The white paper is
available at http://ieahia.org/pdfs/Task_31/Task_31_White_Paper.pdf
Task 22 - Fundamental and Applied Hydrogen Storage Materials
Task 22 - Fundamental and Applied Hydrogen Storage Materials Final Report, a major achievement, was
submitted and approved by the ExCo during summer 2014. The report may be found at http://ieahia.org/
new.htm. It consists of three sections:
•

the actual Final Report containing the introduction, summary and a project list

•

Appendix A – Reports with scientific achievements from 59 experts

•

Appendix B – Publication list (260 pages)

Task 22’s goals and targets appear below:

A. Develop a reversible or regenerative hydrogen storage medium fulfilling international targets for
hydrogen storage.

B. Develop the fundamental and engineering understanding of hydrogen storage by various hydrogen
storage media that have the capability of meeting Target A.

C. Develop hydrogen storage materials a
The Task 22 Project structure featured the following project types and material classes of H-storage media:
Project types
• Experimental
• Theory/modeling
• Engineering/applications
• Safety aspects of H-Storage materials
The classes of H-Storage Media
• Reversible metal hydrides
• Regenerative H-storage materials (chemicals)
• Nanoporous materials
Like its predecessor task, Task 17, and its successor task, Task 32, Task 22 was the world’s largest collaboration
on hydrogen storage materials R&D. It produced 2,500 publications of which 1,600 were reports and 900
were presentations, along with 63 patent applications.
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THE HYDROGEN FUEL CELL MARKET SPACE
The Hydrogen Fuel Cell Market Space
In March 2014, Hyundai debuted the fuel cell Intrado Concept at the Geneva Motor Show in Switzerland.
There was speculation from Geneva that Intrado may be the successor to the fuel cell version of Hyundai’s
Tucson. Hyundai’s Tucson has been deployed in small numbers in Scandinavia and will soon be available for
lease in some California locations.
Also shown at Geneva Motor Show was an electric concept car described as an advanced flow cell design,
which is a combination of a battery and a fuel cell using a liquid electrolyte, developed by Bosch Engineering,
a subsidiary of Robert Bosch GmbH, and nanoFLOWCELLAG.

HYUNDAI INTRADO CONCEPT

Honda has decided to install an advanced fast-fill hydrogen station on its Torrance R&D facility. The
station will serve as a platform for demonstrating and validating Honda’s enhanced hyrogen fueling protocol
named “MC Fill”. The new station is intended to further validate the MC Fill protocal’s performance and
functionality.
Toyota promoted its FCV (fuel cell vehicle) at the CES 2014 (Consumer Electronics Show) in Las Vegas,
Nevada.
In Japan, a prototype ENE-FARM unit that offers superior earthquake resistance and stable operation in
high wind was installed in February 2013 on balconies of a multistory ENE-FARM condominium. ENEFARM fuel cell systems are scheduled to be installed in two condominium buildings next year. In September
2013, Toshiba opened a new ENE-FARM factory that is initially expected to produce 25,000 units with an
ultimate production capacity of 100,000 units annually.
In March 2014, McPhy Energy, became the exclusive electrolysis stack manufacturer for ElectroselfTM, the
first self-rechargeable full-green fuel cell solution developed by Electro Power Systems (EPS). ElectroSelfTM is
described as a system that integrates a fuel cell with an advanced hydrogen generator, which replenishes the
hydrogen reserve on site by using electricity and water.

HONDA “MC FILL” FAST FILL HRS

TOYOTA’S FCV CONCEPT
2013 TOKYO MOTOR SHOW

Haldor Topsøe, a Danish catalysis company, announced plans to close Topsoe Fuel Cell A/S, a company
subsidiary within the Topsoe group focused on the development and commercialization of components and
technology for high temperature solid oxide fuel cells (SOFC). Haldor Topsoe will now concentrate on
development of targeted applications for solid oxide electrolysis cells.

ENE-FARM SYSTEMS
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TECHNOLOGY SPOTLIGHT
IEA Hydrogen Roadmap (H2RM) in Development
In 2014 the IEA held the 2nd and 3rd in a series of three workshops in support of development of the
IEA Hydrogen Technology Roadmap (H2RM). The IEA HIA has participated in each of the workshops,
beginning with the European workshop that was held in summer 2013 at the IEA in Paris where Dr.
Marcel Weeda (OA for Task 28 – Large-Scale Hydrogen Delivery Infrastructure) made a presentation.
Either the IEA HIA Chair or the Manager attended each of the three workshops to ensure continuity of
representation for the Implementing Agreement.
On 28 and January 2014 the IEA HIA hosted the North America IEA Hydrogen Roadmap Workshop,
the second of three geographically--based workshops on development of the IEA Hydrogen Roadmap.
The workshop was held at the IEA HIA office in Bethesda, MD, USA. Discussions centered on the
roll-out of hydrogen technologies in the United States and Canada. Stakeholders shared their views on
technology, infrastructure, market development and policy expectations in North America. Altogether,
40 stakeholders from government, industry and academe attended the workshop. While the majority
represented North American concerns, either American or Canadian, there were also representatives
from Germany, Japan and Italy.
The 3rd IEA Hydrogen Roadmap Workshop took place 26 and 27 June in the Japanese Prefecture of
Yamanashi near Mt. Fuji. This workshop was hosted by NEDO. The majority of participants were from
Japan but Korea was also well-represented, and a Chinese presentation was delivered remotely. Industry
participants outnumbered government and academic participants.
All workshops were designed and managed by an IEA Roadmap team. Each workshop followed the IEA’s
standard roadmap format of topical presentations on a relevant subject followed by open discussion.
The IEA expects that the H2RM will be published early in 2015. When complete, it will be the 21st in
the IEA roadmap series.

6

VOLUME 8, NUMBER 1

TASK INK
Collaborative R, D &D Theme
Hydrogen Production & Integrated Hydrogen Systems
Portfolios
Current Acts
Task 33 Local Hydrogen Supply for Energy Applications
Operating Agent: Dr. Øystein Ulleberg
• On the successful transition from Task 23 to Task 33, the involvement of industry and hydrogen
production technology providers is stronger than ever. Task 33 includes important end users, such
as large gas companies and suppliers of hydrogen fuel cell vehicles.
• The second expert meeting held on September 2013 in the USA included a visit to Proton Onsite’s
SunHydro hydrogen refueling station and PEM water electrolyzer manufacturing facility in
Wallingford. The status of existing systems (Subtask 1) and a few new concepts (Subtask 2) were
described and discussed in this meeting.
• The third expert meeting was held on 20-21 February, 2014 in Lenzburg, Germany. At that
meeting, Task 33 reached a consensus about the strictness of the gas quality standard, issuing
the following statement: “The hydrogen quality standard for FCEVs is too strict and should be
revised.”
• At the 70th ExCo Meeting in Seoul, Korea, Task 33 received approval of its proposal for a new
subtask to harmonize testing protocols for electrolyzers.
Closing Acts
Task 21 BioInspired and Biological Hydrogen Production
Operating Agent: Dr. Jun Miyake
• At the 68th ExCo meeting held in Paris in March 12-14, 2013, a proposal for a one year extension
was approved. A preliminary proposal for a successor task was presented at the 69th ExCo Meeting
in 2013 in Aarau; the final proposal was approved at the 70th ExCo Meeting in 2014 in Seoul.
• The Final Report for Task 21 is pending.
Opening Acts
Task 34 - Biological Hydrogen for Energy and Environment (2014-2017)
Operating Agents: Dr. Jun Miyake and (newly approved Co OA) Dr. Alan Guwy
• The Task 21 successor task, Task 34, was approved at the 70th ExCo Meeting in Seoul, Korea.
• Task 34 will have two subtasks: Subtask 1 - Basic Research on bioHydrogen production; and
Subtask 2 – Applied Research and bioHydrogen production.
• Dr. Alan Guwy will join Dr. Miyake as a Co-Operating Agent.
Task 35 – Renewable Hydrogen “Super Task”
Co-Operating Agents: Everett Anderson, Wilson Smith and Christian Sattler
• The ExCo gave final approval to the Task 26 successor, known as the “Super Task” due to its scope.
• This secondary research task will consist of three subtasks: Subtask 1 – Renewable Electrolysis;
Subtask 2 – Photoelectrochemical Water Splitting; and Subtask 3 – Solar-Thermochemical Water
Splitting.

PAST

Task 1 1977-1988
Thermochemical
Production

Task 2 1977-1979
High Temperature
Reactors

Task 3 1977-1980
Assessment of Potential
Future Markets

Task 4 1979-1988
Electrolytic Production

Task 5 1979-1983
Solid Oxide Water
Electrolysis

Task 6 1979-1988
Photocatalytic Water
Electrolysis

Task 7 1983-1992
Storage, Conversion, and
Safety
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Task 8 1986-1990
Technical and Economic
Assessment of Hydrogen

Task 9 1988-1993
Hydrogen Production

Task 10 1995-1998
Photoproduction of
Hydrogen

Task 11 1995-1998
Integrated Systems

Task 12 1995-2000
Metal Hydrides for
Hydrogen Storage

Task 13 1999-2001
Design and Optimization

Task 14 1999-2004
Photoelectrolytic
Production

Task 15 1999-2004
Photobiological
Production

Task 16 2002-2005
Hydrogen from Carbon
Containing Materials
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Hydrogen Storage Portfolio
Current Acts
Task 32 Hydrogen-based Energy Storage
Operating Agent: Dr. Michael Hirscher
• The scope of Task 32 was extended to stationary applications, heat storage and novel battery
materials.
• The working groups were formed with strong collaboration between the experts. Joint publications
in international high-impact journals are anticipated.
Opening Acts
The Power to Gas /Power to Hydrogen/Power to Fuel task is in definition.

Hydrogen Integration in the Existing Infrastructure
Portfolio
Current Acts
Task 28 Large-scale Hydrogen Delivery Infrastructure
Operating Agent: Dr. Marcel Weeda
• The 7th expert meeting took place on September with good member participation and a high level
of information exchange.
• There are close links and cooperation with all European H2 Mobility initiatives, the Japanese
initiative and the California Fuel Cell Partnership.
• Agreement has been reached on content and responsibility for various sections of the final report.
• At the 70th ExCo Meeting in Seoul, Task 28 was extended through December 2014 in order
to complete its final report and consider the task's future, possibly in the form of an “industry
roundtable.” A task workshop may take place in early 2015.
Task 29 Distributed and Community Hydrogen (DISCO-H2)
Operating Agent: Dr. Hiroshi Ito
• The final report of “Data collection” and “projects selection” of Subtask 2, Analysis and Selection,
were completed. Also completed was the first part of Subtask 3.
• The model analysis and social analysis of Subtask 3 is progressing. And Subtask 4, Concept
Replicability, has been launched.
• The IEA HIA overview and some detailed activities of this task were presented at the international
conference (HYPOTESIS2013) at Edinburgh (Scotland) on 11-12 June, 2013.
Opening Acts
A new task, Hydrogen for Marine Systems, is in definition.
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Analysis Theme

Task 17 2001-2006

Closing Act

Solids and Liquid State

Task 30 Global Hydrogen Systems Analysis
Operating Agents: Dr. Susan Schoenung; Mr. Jochen Linssen
• The final Task 30 experts meeting was held in May. As was customary
throughout the life of the task, the first half year meeting was held in
Paris to enable IEA analyst participation.
• The Subtask A Global Resource Study is now undergoing ExCo review. The Subtask B Hydrogen
Data Base and Companion guidelines are expected to be completed soon.

Storage

Task 18 2004-2009
Integrated Systems
Evaluation

Task 19 2004-2010
Hydrogen Safety

Opening Act

Task 20 2004-2007

Task 36 Life Cycle Assessment of Hydrogen Energy Systems
Operating Agent: Dr. Javier Dufour

Hydrogen from

• The ExCo approved the successor task, Task 36 – Life Cycle Sustainability Assessment (LCSA) of
H2 Energy Systems at the 70th ExCo Meeting in Seoul, Korea.
• Task 36 will have two subtasks: Subtask A – Addressing Environmental Challenges in LCA of
hydrogen energy systems; and Subtask B - Economic Analysis of Hydrogen Energy Systems

Waterphotolysis

Task 21 2005-2010
Biohydrogen

Awareness, Understanding and Acceptance
Theme

Task 21 2010-2014

Closing Act

Bioinspired Hydrogen

Task 31 Hydrogen Safety
Operating Agent: Mr. William Hoagland
• Work on the final report is underway. A task definition phase for the
successor task is planned.
• Dr. Steven Weiner, the principal author, presented the white paper, Advancing the Hydrogen Safety
Knowledge Base at the ICHS in 2013
• The ExCo approved Dr. Y. (John) Khalil of United Technologies Research Center (UTRC) as the
Task Organizer/future Operating Agent of the successor safety task, which is now in definition.

Biohydrogen and

Task 22 2007-2012
Fundamental and Applied
H2 Storage Materials
Development

Task 23 2007-2011
Small-Scale Reformers
for On-site Hydrogen
Supply (SSR for H2)

Task 24 2007-2010
Wind Energy and
Hydrogen Integration
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Task 25 2007-2011

DIPLOTECH

High Temperature

Australia has officially changed its IEA HIA Contracting Party from Commonwealth Scientific
and Industrial Research Organisation (CSIRO) to Curtin University, which has considerable
competence in the heat storage/concentrated solar thermal/metal hydrides research areas. Australia
will host the World Hydrogen Technologies Convention (WHTC2015) in Sydney next year.

Production of Hydrogen

Task 26 2008-2011
WaterPhotolysis

Task 27 2008-2011
Near-Term Market Routes
to Hydroden by CoUtilization of Biomass
as a Renewable Energy
Source with Fossil Fuels

Task 31 2010-2013
Hydrogen Safety

Denmark reported that yet another wind energy production record was set in 2013, as electrical
energy from wind increased 10.3% in 2013 compared to 2012. Total wind energy production
amounted to 11.1 B kWh, corresponding to 33.2 % of the total Danish electrical consumption.
Furthermore, wind power generated 102% of total electricity consumption on 21 December. Total
installed wind power capacity increased to 4.792 MW at year end 2013.
The Danish Gas Technology Center published an updated version of the report “Global
screening of projects and technologies for Power-to-Gas and Bio-SNG”. The report introduces
various P2G projects, mainly in Europe, including description of principles, main data, status and
progress and contact data for relevant persons. The screening has been divided into two main groups:
Bio-SNG plants and plants with electrolysis. The report can be downloaded at: http://www.dgc.dk/
sites/default/files/filer/publikationer/R1307_screening_projects.pdf
In a green, natural gas production (Power to Gas) initiative, the Danish waste water treatment
plant Avedøre Wastewater Services has started a project to upgrade biogas for injection into the
natural gas grid.
After a successful six year demonstration of fuel cell based micro combined heat and power, the
Vestenskov “Lolland Project” is concluding, much to the regret of the users.
The Danish Gas Technology Centre (DGC) will host the International Gas Union Research
Conference (IGRC) 2014 17-19 September in Copenhagen at Tivoli Congress Center. The IEA
HIA will have an exhibit at the conference thanks to DGC.
The European Commission’s research & innovation (R&I) activities on FCH are implemented
through the Fuel Cells and Hydrogen Joint Undertaking, established in 2008. The last call of the
FCH JU took place in 2013, bringing the total number of projects funded to 153 for a total EU
contribution of €470. These activities brought together 540 participants from 33 countries. Under
the EU’s new Horizon 2020 R&I Programme, the FCH activities will continue as part of the
FCH 2 JU, which will span the 2014-2024 timeframe with a budget of €665M.
In terms of EU policy initiatives, the Europe-wide strategy for development of alternative fuels
and their infrastructure – known as the “Alternative Fuels Infrastructure” directive --is coming
onto center stage. The directive includes Hydrogen Refueling Stations (HRS), requiring that
EU Member States develop policy frameworks with an appropriate number of HRS by yearend 2025 based on common European technical specifications. The European Council of 20/21
March 2014 put a strong emphasis on Europe’s energy security, and power-to-hydrogen is
expected to play a strong role in facilitating the use and integration of renewable energy
sources (RES). This is also in line with the 2030 Climate and Energy Package, which aims to
lower GHG emissions by 40% relative to 1990 and to cover energy consumption with 27% RES.
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France awaits a new energy plan, the adoption of which is expected to take several months. To date,
French energy plans have not included hydrogen. However, prospects for hydrogen are brighter now
in view of a positive December 2013 report on hydrogen prepared by the French Parlement (Assemblee
Nationale and Senat). This report examines the potential for hydrogen to function as a sustainable
energy vector in varied applications, integrated with renewable energies. The report proposes five
clear and detailed recommendations as constructive next steps in the advancement of hydrogen as a
component of the energy plan for France.

CURRENT

A report from H2 Mobility France is expected to advance a strategy that first targets captive fleets
in order to create the critical mass necessary to effectively support HRS infrastructure development. The
Ministry of Industry, focused on economic development and job creation, has launched an initiative to
develop new industries for hydrogen and energy storage. In the private sector, McPhy Energy reported
a successful initial public offering (IPO).

Distributed and

Germany reports that the German Energiewende is having an impact on neighboring countries.
The National Innovation Programme for Hydrogen and Fuel Cell Technology (NIP) provides project
funding from the Ministry of the Economy and the Ministry of the Economy and Transport. NIP has
2025 target milestones for: fuel cells for electric vehicle drives and hydrogen infrastructure; hydrogen
generation from renewable energies and integration in the energy system as a link between sustainable
mobility and energy supply; and fuel cells for stationary supply.
The Nationale Organisation Wasserstoff- und Brennstoffzellen GmbH (NOW) coordinates these
programs. The Mobility and Fuels Strategy of the German Government (MFS) provides the political
framework for achieving the objectives of the German Energy Concept (2010) for Transport, which
are driven by the climate targets for transport. That concept calls for: ~-10% of energy consumption
by 2020; ~ -40% energy consumption by 2050 (vs. 2005). The mobility sector aims to introduce
renewable energy, namely wind and solar. In the long-term PhH2/FCEVs are the preferred solution, but
existing Natural Gas infrastructures for PtCH4 in CNG vehicles can be used in the transition. Surplus
wind energy via hydrogen can be utilized in northern Germany, where geological storage in salt caverns
is possible. The recent Wind-Hydrogen Study concluded that positive cases for PtH2 are possible, but a
more positive regulatory environment is needed, along with a PtG-roadmap for Germany.
In 2009, NOW created the H2 Mobility Initiative to address the infrastructure issue. Fifty (50)
HRS financed by NIP are planned for 2015 through coordination by NOW GmbH in the frame
of the Clean Energy Partnership (CEP). Between 2015-2017 the build-up of overcapacity in the
refueling infrastructure is anticipated as a means of spurring independent market development. Phase 2
of H2 Mobility is slated for 2017-2023. During that phase the roll-out of the HRS network will depend
on (certified) FCEV numbers.

Task 28 2010-2013
Large Scale Hydrogen
Delivery Infrastructure

Task 29 2010-2013
Community Hydrogen

Task 30 2010-2013
Global Hydrogen
Systems Analysis
Task 32 2013-2016
Hydrogen-based Energy
Storage
Task 33 2013-2016
Local Hydrogen Supply
for Energy Applications

Task 34 2014-2017
Biological Hydrogen for
Energy and Environment

Task 35 2014-2017
RenewableHydrogen
Production
Task 36 2014-2017
Life-Cycle Sustainability
Assessment (LCSA)

HySafe reports that its flagship event, the biennial International Conference on Hydrogen Safety
(ICHS) will be held 19-23 October 2015 in Tokyo, Japan. Hysafe’s 2014 General Assembly will be
held the morning of 13 November, in Washington, D.C.
Italy reports a situation similar to that of Spain where the recent focus has been on economic recovery.
However, there are a number of initiatives, including a project coordinated by ENEL and the H2
highway from Germany. Italy contemplates development of a hydrogen platform by year end.
The Japanese government revised its Strategic Energy Plan in April, integrating hydrogen into its
basic energy strategy. The Energy Plan includes five hydrogen provisions:
11
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1.

Spreading and expansion of the introduction of Stationery Fuel Cells (Ene-Farm etc.)

2.

Creating an environment for acceleration of introduction of fuel-cell vehicles

3.

Realizing new technologies such as hydrogen power generation for full-scale usage of
hydrogen

4.

Promoting development of production and storage/transportation technology for stable
supply of hydrogen

5.

Formulating a road map toward realization of a “hydrogen society”

The Ministry of Economy, Trade and Industry (METI) has created a new hydrogen committee
comprised of industry, government and academe. With METI’s help, NEDO is planning to update
the “fuel cell and hydrogen technology roadmap.”
Fuel cell vehicles are expected to be introduced in 2015. Japan is working on development of hydrogen
infrastructure. The target is 100 HRS, mainly in four metropolitan areas.
On the subject of Ene-Farm, the small-scale fuel cell cogeneration system for residential applications,
there has been considerable progress. Combined system energy efficiency for heat and electricity may
reach 90% or more. Since 2009, there have been more than 70,000 installations; the targets for
2020 and 2030 are, respectively, 1.4 million and 5.3 million. Today’s cost is <2 million yen and the
cost target for 2016 is <1 million yen. Since the government’s subsidy program will end by 2015,
further cost reduction is needed to ensure sustainable market growth.
In Korea, the Korea Energy Management Corporation (KEMCO) and its successor affiliate, the New
and Renewable Energy Center (NREC) are focusing on new (fuel cell, hydrogen coal liquefaction
or gasification) and renewable energy (8 sources) – known as NRE. NRE is growing rapidly in
terms of number of manufacturers and revenue increase. The 4th NRE Basic Plan will be announced
in 2014. The NRE plan calls for a goal of 11% energy supply from NRE sources by 2035. This policy
is reinforced by a Renewable Portfolio Standard (RPS), a Renewable Heat Obligation (RHO) and an
RFS (Renewable Fuel Standard.)
Current deployment and infrastructure programmes include a 1 million Green Home subsidy program
and a Building Subsidy Program. The latter program funded the PEMFC installation at the Holiday
Inn in Gwangju, which provided lodging during WHEC 2014. (Korea hosted the World Hydrogen
Energy Conference (WHEC 2014), the premier community conference, in Gwangju.) Korea also
supports a 10 year Feed-in-Tariff. The benefit/cost of FIT vs RPS are important policy topics.
The current Hydrogen Station Roadmap in Korea forecasts 43 station in phase 2 (~2015) and 500
stations in phase 3 (~2030). Hyundai envisions a 5 step roadmap to commercialization of FCEVs.
Korea has a 1 million Green Home Program that is promoting fuel cell technology. It also has a
Hydrogen Town in Ulsan.
In The Netherlands, Dutch Ministry I&M is coordinator of EU TEN-T project Hydrogen
Infrastructure for Transport (HIT); the Project partners are Denmark, France, The Netherlands
and Sweden. There is also coordination with German and the UK. A follow-up project, HIT-2, has
been proposed; this successor effort would expand the number of participating Member States. The
Netherlands is working on a NIP (National Implementation Plan) for hydrogen powered transport as
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part of the HIT project. In turn, the NIP process is part of a broader national effort to establish
a vision for the fuels mix for transport for both near term and longer term (2030-2050).
In particular, the ambition of the Green Deal Zero Emission Public Bus Transport is zeroemission public bus-transport by 2025 with a strong focus on electric drive trains including
battery and hydrogen/fuel cells. A specific national document on hydrogen is being developed
for permitting purposes, which is part of the Publication Series on Dangerous Substances
(PGS) that also contains documents on LPG stations (PGS 16), CNG stations (PGS 25), and
LNG stations (PGS 33). An assessment is being carried out by the Dutch Project Office for
New Natural Gas in which the feasibility of the supply of 0.5% hydrogen to the Dutch natural
gas grid is evaluated from the viewpoint of safety at the gas-appliances of (industrial) end-users.
In 2014 Unitec became the new IEA HIA Contracting Party for New Zealand.
In 2013 the implementation of hydrogen technology in New Zealand took a significant step
forward when the private sector company H2NZ facilitated the establishment of a nationally
focused Hydrogen Technology Development Committee (HTDC) based at Unitec (NZ) to
provide commercially viable renewable hydrogen based energy solutions. Initially, the scope
for deployment of hydrogen technologies encompasses transport, stationary equipment
and heating. A New Zealand Branch of the International Hydrogen Energy Association is
planned as a promotion and information dissemination entity. Concomitantly, commercial
activities are being managed by H2NZ; education and research by Unitec; and expert advice
and facilitation of commercialization by Callaghan Innovation, a government agency. Industry
partners are engaged at all levels to maximize potential for commercialization. In December
2013 H2NZ through the HTDC launched the development of two projects. These are a
hydrogen powered quad bike and a zero grid energy residential house incorporating onsite hydrogen storage as part of a HyLink application (HyLink is a low pressure hydrogen
gas production and distribution concept for rural and remote area communities developed by
Callaghan Innovation, formerly Industrial Research Limited). Both projects are expected to
be in operation by mid-2015. The development of hydrogen gas fuelled cooking and water
heating booster appliances is also under development. A demonstration project for HyLink on
Wellington’s Matiu Island with a New Zealand developed electrolyser has now been running
for over 12 months. This installation utilizes wind and PV in conjunction with hydrogen
production and low pressure on site storage to provide both electricity and hydrogen for
outdoor cooking.
In Norway, the EU-supported bus project-CHIC-continues till 2016 with five (5) buses in
operation in the Oslo area. The car project –H2Moves Scandinavia (10 Daimler B-cars, 2
Hyundai i30) ended last year but the owners are continuing the operation until at least yearend 2014.
The HRS remain in operation and there are plans for expansion in order to serve more vehicles
when they come into the market in 2015. The Akershus Municipality has developed a 2018
plan for 350 cars, 30 buses and 5 new HRS for the Oslo/Akershus region. Negotiations
are underway with Oslo and Transnova, whose support would be required. There are also plans
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for an HRS in Bergen, where interest in hydrogen extends to use in ferries and other kinds of local ships.
Finally, there are plans for establishing an HRS at Gardermoen airport to serve both ground transportation at
the airport and some local outside the airport.
The Institute for Energy Technology (IFE) has established an H2 lab. It is testing the ZEG technology for
producing H2 from biogas with Sorption Enhanced Steam reforming in addition to other H2 storage.
While overcoming the financial crisis has been the major preoccupation of the Spanish government since
2012, hydrogen and fuel cell activities have retained a modest level of public funding. This is due to
the relationship between hydrogen and renewable energy, as well as the recognized strength of Spanish
companies and R&D centres dealing with renewable energy.
During this period Spanish companies and R&D groups have been participating in the European
Commission projects mainly devoted to the use of wind and high temperature solar energy to produce
hydrogen as an energy storage media. For example, the Canary Islands renewable energy company, ZECSA,
has initiated a project on hydrogen energy storage from wind resources. Three wind turbines of 4.5 MW are
being installed to feed the electrolyser that is going to produce up to 240 Nm3/h of hydrogen. A 1 MW fuel
cell is going to be integrated in the park. Moreover, Spanish big engineering companies like Abengoa and
Sener continue their activities on the development of air independent propulsion systems for submarines and
APUs for commercial airplanes. The European Commission proposal of a directive on the deployment of
alternative fuels infrastructure for transportation, which includes hydrogen, have opened new opportunities
for setting up new HRS in Spain. In proactive compliance with the anticipated provisions of this directive,
the Spanish Hydrogen Association is coordinating actions to ensure development of an appropriate ad-hoc
national policy on the hydrogen infrastructure.
Spain hosted the successful European Hydrogen Energy Association Conference in March 2014
in Seville. Spain will also organize the next World Hydrogen Energy Conference (WHEC 2016) in
Zaragoza.
In Sweden, increasing industry interest has prompted a change of focus on the program for hydrogen and
fuel cells. An HRS is open in MalmÖ. Hydrogen Sweden is a public-private partnership that is part of the
Scandinavian Hydrogen Highway Partnership (SHHP), which combines three national (Sweden, Denmark
and Norway) HRS projects in the same region. Two new three year research programs have started recently:
PEFC research at KTH (The Royal Institute of Technology in Stockholm); and SOFC at Chalmers Institute
of Technology in Gothenburg. Additional SOFC system research is taking place at LTH (Lund Institute of
Technology). The Swedish Energy Agency is funding a program to monitor global market and technology
development, including IEA activities. Today, the MyFC-Powertrekk fuel cells charger is fully commercialized
and may be purchased in any major electronics store. PowerCell AB has decided to launch a Powerpack in
the 2-5 kwe range.
In the U.S., the H2USA public-private partnership is focused on infrastructure, hydrogen production
and vehicle deployment. This effort is expected to involve the constellation of U.S. Department of Energy
(DOE)’s national laboratories. California has passed legislation authorizing and appropriating up to $200
million to construct up to 100 HRS across the state by 2024. The California Fuel Cell Partnership (CaFCP)
has mapped out locations in the Los Angeles and San Francisco Bay area for 68 HRS.
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MESSAGE FROM THE CHAIR
The three years of my IEA HIA Chairmanship have passed quickly. During this period, a
lot of activity has occurred in the IEA HIA. Worldwide, real progress has taken place in
the advancement of hydrogen, as evidenced by the news in the DIPLOTECH section of
this newsletter. As I hand over the reins to the new Chairman, Dr. Stefan Oberholzer
of SFOE in Switzerland, I would like to take this opportunity to reflect on IEA HIA
accomplishments over the past three years.
The continuing growth in industry participation has been very important for the
IEA HIA. Industry participation contributes to the effectiveness of our tasks and sends
a positive signal about the status of the technology. The accession of Sponsor Members
(HySafe, NOW and Shell) brings new perspectives and vitality to the Agreement. We
remain very open to further industry participation and to new Sponsor Members, whether
they hail from industry, public-private partnerships, associations, or unfederated groups.

JAN K. JENSEN,
IEA HIA CHAIRMAN

The development of “in-house” systems analysis capabilities is a major milestone for
the IEA HIA. Many people played a significant role in this process, starting with JürgenFriedrich Hake, who served as Analysis Chair while forming the first Analysis task. That
task, Task 30, will soon finalize its subtask reports. The Subtask A report speaks to the
question of where the hydrogen will come from in a world where hydrogen energy trade
is possible. The Subtask B is producing a database and handbook for worldwide hydrogen
production potentials, including harmonized technological and economic data. The
database and handbook are expected to inform IEA analysis.
This outcome is an example of the inter IEA-IEA HIA cooperation that the Implementing
Agreement has diligently pursued because it is so vital to realizing “a hydrogen future
based on a clean, sustainable energy supply of global proportions that plays a key role in
all end-use sectors.” This cooperation has also been a hallmark of preparations for the IEA
Hydrogen Roadmap, whose completion and publication are anticipated in early 2015.
Several IEA analysts made significant contributions to this cooperation. While it is
not possible to recognize all of them, I would like to acknowledge Dr. Lew Fulton, Mr.
Alexander Körner, Ms. Cecilia Tam, and Mr. Jean-Francois Gagne. I would also like to
acknowledge our Desk Officer, Mr. Yoshiki Endo, for his valuable service to the IEA HIA.
We wish him continued success as he returns this September to his home company in
Japan. At the same time, we welcome his successor, Mr. Yasushiro Sakuma.
Final Reports are now available for Task 22 –Fundamental and Applied H2 Storage
Materials Development; Task 23 – Small-Scale Reformers for on-Site Hydrogen
Supply; and Task 26 –Advanced Materials for WaterPhotolysis. Approval is expected
shortly for the Task 30 Subtask A Report; completion of the Task 30 Subtask B Report will
soon follow. Three new tasks were approved in June: Task 34 – Biological Hydrogen for
Energy and Environment; Task 35 – Renewable Hydrogen Production; and Task 36 –
Life-Cycle Sustainability Assessment (LSCA). Three other tasks are now in definition:
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Power to Gas/H2/Fuel; a successor safety task; and a marine applications task. There is keen interest
HIA- wide in all these areas. There is notable enthusiasm for the Power to Gas/H2/Fuel task. Interest
in both the Power to Gas/H2/Fuel and the marine sector tasks is recent and demonstrates the broad
appeal of hydrogen to long established industries in search of innovation.
Starting just after the 66th ExCo Meeting in 2012, the IEA HIA has been engaged in strategic planning
for the 2015-2020 term. These preparations will soon come to fruition as the IEA HIA completes
its End of Term Report 2009-2015 and Strategic Plan 2015-2020. A Strategic Planning Committee
consisting of former Chairs Trygve Riis of Norway, Antonio G. GarcÍa-Conde of Spain, incoming
Chair Stefan Oberholzer and the current Chair (me - now the Immediate Past Chair) supported our
Secretariat Manager in developing the necessary reports. Please stay tuned for further news about the
IEA HIA term for 2015-2020.
Finally, I want to say thank you to all my collegues at the IEA HIA, the IEA, the DGC, and the
Danish Energy Agency who supported my chairmanship. This has been a rewarding and memorable
experience for me. In the future, I hope to remain an active part of the IEA HIA and the hydrogen
community. Dr. Oberholzer will have capable assistance from the new IEA HIA Vice-Chairs, Dr.
Yong-Gun Shul of Korea and Dr. Eric Miller of the U.S. I can say with every confidence that we look
forward to great news about the IEA HIA from its new leadership team!
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