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New Members – Welcome!
During the last quarter of 2018, IEA Hydrogen was proud to welcome
four new members: one Contracting Party – Austria; and three Sponsor
Members – the Hydrogen Council, Hychico, and Reliance Industries Limited (RIL). Their
accession to IEA Hydrogen enlarges our perspective: expanding our geographic reach to South America and
India; globalizing our industrial outreach; and strengthening favorable policy interest from a key European
nation. And there’s more good news to come: Argentina has requested and received an invitation to join. See the
Diplotech section for more information. Also check out the IEA Hydrogen Members' Update table.
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In other exciting news, the IEA was commissioned by the Government of Japan to prepare a hydrogen report
for delivery at the G20 Osaka Summit at the end of June 2019. Japan, which now holds the G20 Presidency, is
hosting this important event.
Development of this hydrogen report is an agency-wide IEA effort. Moreover, both France and the Netherlands
have seconded experts to assist with report preparation inside the IEA, and IEA Hydrogen has contributed to a
broad survey of global hydrogen policy and activities.
ExCo Meetings
In less than 10 months, IEA Hydrogen held four in-person ExCo Meetings. The 78th ExCo Meeting Part I was
held in May in London; the 78th ExCo Meeting Part II took place in Rio de Janeiro; the 79th ExCo Meeting took
place late November in Cadarache, France; and the 80th ExCo Meeting was held February 2019 in Rotorua, New
Zealand. Strategic planning drove a significant part of the agenda for each meeting. Our second ExCo Meeting in
2019 will be held in the fall in Paris.
IEA Hydrogen Tasks
Task 37 – Safety has been extended 3 years through 2021. Subtask 41 C – Cooperation with ETSAP – was
approved as a subtask of Task 41 – Data and Modelling, whose final definition will be completed later this year.
See Task Ink for an update on current tasks and tasks in definition.
IEA Hydrogen Promotion and Outreach
On 20 February, IEA Hydrogen held a public IEA Hydrogen Forum in Rotorua, New Zealand. At this wellattended (40+) event, IEA Hydrogen members and experts discussed hydrogen development and the impact it
could make not only in New Zealand, but also in the global economy.
FOLLOW US ON TWITTER @IEA_Hydrogen.
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General Manager:
Mary-Rose de Valladares
mvalladares@ieahia.org

Strategy Matters
IEA Hydrogen is now engaged in preparing a Request for Extension (RfE) to the IEA for the coming 2020-2025
period. To this end, a Strategic Plan for the new term and an End of Term Report for the current term (20152020) are in development. The new IEA Hydrogen term will begin in March 2020.
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Air Liquide has entered into a joint venture called HysetCo to boost the number of hydrogen fuel cell
taxis in the Île-de-France region to 600 by 2020. The company says HysetCo will make it easier to roll out
hydrogen fuel cell vehicles and their recharging infrastructure. It will also aim to cut emissions for taxis and
chauffeur car providers to 0 by the 2024 Paris Olympic Games.
The African Hydrogen Partnership (AHP) is striving to establish hydrogen economies and societies
in Africa that will provide tremendous social, economic, and environmental benefits. AHP is a multistakeholder association that has recently unveiled an ambitious vision to transform Africa from a vast
and largely underdeveloped continent to a region at the forefront of clean technologies with a thriving
hydrogen value chain. The plans would see renewable hydrogen produced and consumed locally in Africa,
meaning the continent would be able to reduce the import of fossil-based fuels and chemicals drastically.
Michelin and Faurecia recently announced the signature of a Memorandum of Understanding (MOU)
to create a joint venture (JV) bringing together all of Michelin’s fuel cell-related activities – including its
subsidiary Symbio. This French JV will develop, produce, and market hydrogen fuel cell systems for light
vehicles, utility vehicles, trucks, and other applications.
Queen Elizabeth II recently announced that the British government would introduce an “Automated
and Electric Vehicles Bill.” The bill, aimed at satisfying Britain’s environmental policy objectives, calls for
greater funding for fuel cell vehicles and hydrogen infrastructure across the United Kingdom (UK).
New Flyer 40’ (XHE40) and 60’ (XHE60) Xcelsior fuel cell-electric buses (FCEBs), powered by Ballard
FCveloCity-HD 85 kilowatt (kW) modules, have completed testing at The Altoona Bus Research and
Testing Center under a program established by the US Federal Transit Administration (FTA). Testing
included evaluations of safety, structural integrity and durability, reliability, performance, maintainability,
noise, fuel economy, and braking.
The maritime sector in Germany requires large amounts of energy, causing emissions that can be reduced
by using renewable energy. The project WASh2Emden – Innovative and Environmentally Friendly
Hydrogen Applications at the Seaport of Emden investigates the possibilities of storing surplus wind power
in the form of “green” hydrogen and making it usable in various fields of application in the port.
Hyundai has delivered its first NEXO hydrogen fuel cell SUV in the U.S. market. The car went to a former
scientist and chemist Todd Hochrad of Ventura, California. The new owner is already an electrification
veteran with experience with hybrids and electric cars.
In December 2018, Shell opened a new hydrogen fuelling station in California. The station will be open
24 hours a day and is located in Citrus Heights, according to the California Fuel Cell Partnership. This
station joins the West Sacramento station to support fuel cell electric car drivers in the area. Another
hydrogen station in Sacramento is expected to open soon.
Transportation giant Alstom and Eversholt Rail have revealed designs for a new hydrogen train that could
be used on U.K. railways by the year 2022. Alstom said that the train, named “Breeze,” would stem from
the conversion of existing Class 321 trains, which have been in use for decades. An “initial, comprehensive
engineering study” has been completed, with the concept design for the train also finished, it said.
Toyota is joining forces with the Kenworth Truck Company to develop, build, and deploy 10 zeroemission big rigs. Say hello to the Kenworth T680, which will be powered by a Toyota hydrogen fuel cell
powertrain. The plan is for the clean trucks to transport cargo across the greater Los Angeles area while
emitting no emissions other than water vapor, the only byproduct of a hydrogen-fueled powertrain.
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The Danish government has presented a detailed plan to kickstart the green transition for the taxi
sector. All new taxis must be zero emission cars by 2025. starting today, green taxis will enjoy several
advantages over fossil fueled taxis. The political agreement guarantees 300 taxi licenses for green taxis,
ensuring a variety of incentives for companies and consumers to choose sustainable transportation.
Germany, one of the world’s biggest consumers of coal, will shut down all 84 of its coal-fired power
plants over the next 19 years to meet its international commitments in the fight against climate change.
The government announcement marked a significant shift for Europe’s largest country back to cutting
CO2 emissions to meet its reduction targets.
Swedish transport firm Scania is developing a hydrogen fuel cell refuse truck with waste handling
company Renova. Recently the business said the vehicle would have a fully electrified powertrain and an
electrified compactor. It’s expected that the fuel cell truck will be delivered either at the end of 2019 or
beginning of 2020.

GERMANY TURNING WIND
POWER INTO HYDROGEN AT
PORTS AS “WASH2EMDEN”
PROJECT OFFICIALLY STARTS

In December 2018, South Korea’s President Moon Jae-in called for his nation’s automakers to secure
the hydrogen fuel cell electric vehicle (FCEV) and battery electric vehicle (EV) markets, promising
government aid to companies who walk down either path.
Hyundai recently announced a plan called “FCEV Vision 2030, which will invest $6.7 billion in fuel
cell technology and production capacity. The investment is part of Hyundai’s FCEV Vision 2030 plan.
The goal: to produce 700,000 fuel cell systems every year by 2030 of which 500,000 will be installed in
Hyundai and Kia passenger and commercial vehicles, creating 51,000 jobs by 2030.

HYUNDAI DELIVERS FIRST NEXO
FUEL CELL SUV IN US

Hexagon and New Flyer join forces for hydrogen fuel cell transit buses. New Flyer has ordered
Norwegan Hexagon Composites’ high-pressure hydrogen tanks, which will be used on 25 of the transit
bus maker’s Xcelsior hydrogen fuel cell buses. The high-pressure tanks have completed requirements
for North American and European standards.
ABB and SINTEF Ocean are undertaking research to test the viability of fuel cells as an energy source
for main ship propulsion at the scale needed to power commercial and passenger ships. The testing
SINTEF methodology will use two Hydrogenics 30kW fuel cells to model the operation and control of
a complete marine power system in a megawatt-scale propulsion plant.

SHELL OPENS THEIR FIRST H2

RE-FILLING STATION IN CITRUS
HEIGHTS, CA. THE 37TH IN THE
STATE.

Utah-based Nikola Motor Company has unveiled a H2 fuel cell lorry designed specifically for Europe, a
move described by company founder Trevor Milton as “long overdue.” It will be the first European zeroemission commercial truck to be delivered with redundant braking, redundant steering, redundant
800Vdc batteries and a redundant 120 kW H2 fuel cell, all necessary for true level 5 autonomy.
Air Liquide will build the first world scale liquid H2 production unit dedicated to the H2 energy markets,
located in the Western U.S., and has signed a long-term agreement with FirstElement Fuel Inc (FEF),
a leader in retail H2 infrastructure in the U.S., to supply H2 to FEF’s retail liquid H2 fueling stations in
California.

MEET BREEZE - THE NEW
HYDROGEN TRAIN COULD BE
USED ON U.K. RAILWAYS BY THE
YEAR 2022

In Europe, Toyota will supply its fuel cell systems, including fuel cell stacks, H2 tanks and other key
components to Caetanobus SA–the renowned Portuguese bus engineering and production company–to
build H2 fuel cell city buses. In Japan, Toyota and East Japan Railway Company (JR East) have signed
a basic agreement for a comprehensive business partnership centered on a H2-based mobility partnership
between railways and automobiles.
TOYOTA TEAMS UP WITH
KENWORTH ON FUEL-CELL BIG
RIGS
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Hyundai Motor aims to ship 5,000 H2 fuel cell electric vehicles to France by 2025. As well, Hyundai
signed a MOU with Air Liquide and Engie to develop a fuelling infrastructure for both passenger and
commercial vehicles that use H2. Hyundai Motor and a local Korean bus company signed an MOU to
test a H2 fuel cell city bus on a 56km route in the southeastern port city of Ulsan.

GERMANY WILL SHUT DOWN ALL 84 OF
ITS COAL-FIRED POWER PLANTS OVER
THE NEXT 19 YEARS

Hyundai has entered an agreement with Zurich-based H2 Energy to supply 1000 H2 fuel cell trucks to
the Swiss commercial vehicle market over a five-year period, starting in 2019. Currently in development,
the 18-ton trucks have a range of roughly 400km and can be fully recharged in seven minutes. This
refuelling time is broadly comparable with conventional diesel HGVs, but significantly more time
efficient than equivalent battery-electric powertrains.
A project to develop H2 fuel cells in Eastern China has been launched. China’s Ministry of Science
and Technology aims to build a ‘hydrogen city’ Shandong Province’s Jinan. Shandong Heavy Industry
signed agreements with Ballard Power Systems and Westport Fuel Systems from Canada to develop
engines fueled by H2 and natural gas.

NEW FLYER XCELSIOR HYDROGEN
FUEL CELL BUS

El Dorado National fuel cell electric buses (FCEBs) powered by Ballard Power FCveloCity-HD
modules have successfully completed rigorous testing at The Altoona Bus Research and Testing Center
making them eligible for state incentives of up to $300,000 under the California Hybrid and ZeroEmission Truck and Bus Voucher Incentive Project.
Viareggio Super Yachts (VSY) has signed an agreement with Siemens and LR to develop a project for
the application of H2 fuel cells technology on a special version of the new VSY 65m WATERECHO
project by Espen Øino.
SoCalGas announced the company has joined the Hydrogen Council, a global initiative of leading
energy, transport and industry companies with a shared global H2 vision.

NIKOLA MOTOR'S TRE, THE STARTUP’S
FIRST HYDROGEN-ELECTRIC TRUCK
BUILT FOR THE EUROPEAN MARKET

Toyota unveiled the latest version of its Project Portal H2 fuel cell electric Class 8 truck, which it said
boasts greater range (300 rather than 200 miles), a sleeper cab, and a unique “fuel cabinet combination”
that increases cab space without increasing wheelbase.
Doosan Corporation has announced the start of its H2 fuel cell installation at Daesan Green Energy
Fuel Cell Power Plant. The 50 MW Doosan Fuel Cell system supplied to the Daesan Green Energy Fuel
Cell Power Plant will be the world’s first large-scale fuel cell utilising H2 by-product during operation.
Upon completion in 2020, the fuel cell power plant will contribute 400,000 MWh of electricity annually,
powering 160,000 local homes each year.

HYUNDAI CONFIRMS PLANS TO MAKE
1000 FUEL CELL TRUCKS FOR SWISS
VEHICLE MARKET

Bosch Global of Germany has signed agreements with UK-based solid-oxide fuel cell company Ceres
Power. The German company has the engineering, manufacturing, and supply chain strength to prepare
Ceres Power’s fuel cell technology for mass production.
Port of Long Beach (California) officials moved forward on Toyota Motor Corp to better serve its
H2-powered clean vehicle line. The renewable energy power plant would power the private terminal that
imports Toyota vehicles.

DOOSAN CORPORATION TO SUPPLY
LARGE-SCALE HYDROGEN FUEL CELL
POWER PLANT

4

The city of Zhengzhou in China is testing 20 H2 buses made by Yutong. The first two have taken to
the roads already and another 18 fuel cell buses will follow as part of a commercial demo operation. This
is the first time Zhengzhou in Henan province is trialing H2 powered buses. Compared to their existing
electric buses with 200 km driving range after being charged for two hours, the H2 fuel cell buses boast
500 km driving range and less than 10 minutes refueling time.
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TECHNOLOGY SPOTLIGHT - TASK 36
Task 36 at a Glance
(excerpted directly from IEA HIA Task 36 Final Report – Life Cycle Sustainability of Hydrogen Energy Systems)
The goal of IEA HIA Task 36 was to facilitate decision-making in the hydrogen energy sector through
sustainability assessment of hydrogen energy systems. Experts from 5 different countries (Spain [Operating
Agent], Germany, Japan, Norway, and Italy) worked within the framework of this task. It was successfully
completed in the period 2015-2017, with effective dissemination of the key results: LCA review, social
acceptance, harmonization protocols, sustainability framework, and application to relevant case studies.
Additionally, the collaboration with IEA HQ analysts was effective and fruitful. Addressing the challenge
of developing a consistent life-cycle sustainability framework for hydrogen energy systems involves clear
opportunities to enhance decision-making processes at the level of both industry and policy-makers.

Tech Talk

Javier Dufour was Operating
Agent for Task 36 - Life Cycle
Sustainability Assessment (LCSA),
which ran from 2015-2018. Task
36 was a great match for Javier’s
analytical and chemical engineering
background. Javier has a PhD in
Chemical Sciences with emphasis
in Industrial Chemistry. Currently,
he is a Research Professor and
Head of the Systems Analysis Unit
at the Institute IMDEA Energy, as
well as a Full Professor of Chemical
Engineering at the Department of
Chemical, Energy, and Mechanical
Technology of the Rey Juan Carlos
University. He began his scientific
career at the National Centre
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for Metallurgical Research (CSIC) as
a grant-fellow. He then moved to the
Department of Chemical Engineering of
the Complutense University of Madrid,
where he developed his teaching
career from 1991 until 2003 in various
positions.
In October 2003, Javier was hired by the
Department of Chemical Engineering
of Rey Juan Carlos as a Lecturer on a
tenure track (“Profesor Contratado
Doctor”). At that time, he initiated
research on life cycle management of
processes and products. He joined
IMDEA Energy Institute as the head
of the System Analysis Unit in April
2010. At IMDEA, he has participated in
many research projects and contracts,
securing more than 2.5 M€ in funding.
IEA HIA Task 36 - LCSA dealt with
collaborative hydrogen research and
information exchange among member
countries, and a review of life-cycle
studies on hydrogen energy; issues that
are relevant to direct and indirect land
use change in Life Cycle Analysis (LCA)
of biohydrogen energy systems.
Javier sums up his view of the role of
LCSA in advancement of hydrogen
as follows: “The success of hydrogen
energy is closely linked to its technical,
economic,
environmental,
and
social performance. In other words,
sustainability is a central requirement
within a well-established hydrogen
industry and economy. Hence, systems

General Conclusion from the Task 36 Final report
LCSA is a newly developed multi-criteria analysis technique that brings together environmental,
economic, and social indicators to assess the overall sustainability of energy systems. While environmental
aspects of hydrogen energy systems have been well studied, significantly less work has been conducted
on the social aspects of hydrogen technologies. The social aspects have many key indicators that directly
affect human behavior in interacting with energy systems, which include human health, safety and
security, and employment opportunities. These indicators may be evaluated along with key economic
indicators such as capital costs, GDP, and environmental indicators, which include greenhouse gas
emissions and energy consumption. The hydrogen production processes show the highest impact on the
environmental footprint as well as the economic aspects, while their social impact is less significant. The
social impact is found to be significant when potential risk is associated with hydrogen production and
supply such as nuclear production of hydrogen, which poses a safety concern.

Specific Findings
Subtask A: Addressing environmental challenges in LCA of hydrogen energy systems
• A thorough literature review of methodological choices in LCA studies of hydrogen energy systems
was conducted. This review considered 97 scientific papers published by December 2015, in which
509 case studies of hydrogen energy systems were found.
• Most of the hydrogen energy systems were found to define X-to-gate boundaries, while X-to-grave
boundaries were found for hydrogen use in mobility.
• Concerning the life cycle inventory stage, scientific literature and life-cycle databases were identified
as the main data sources for both background and foreground processes. Regarding the life cycle
impact assessment stage, the most common impact categories evaluated are global warming (i.e.,
carbon footprint) and energy consumption through the IPCC and VDI methods, respectively.
• Overall, this review succeeded in finding relevant trends in methodological choices in LCA of
hydrogen energy systems, especially regarding the frequent use of system expansion and secondary
data under production-oriented attributional approaches.
• LCA harmonization initiative - Most of the LCA studies of hydrogen energy systems are comparative
and show significant differences in terms of methodological choices. These differences significantly
affect the results of the LCA studies and generally hamper their robust interpretation, especially
when comparing results from different studies.
• Overall, harmonization was found to affect more significantly the thermochemical and
biological hydrogen categories than
the electrochemical one. Still, risk of
misinterpretation was found in every
technological category. The sources of
potential misinterpretation were found to
be usually associated with inconsistencies
in terms of system boundaries (e.g.,
hydrogen compression) and, when
applicable, multifunctionality approach.
Sub-task B: Economic
hydrogen energy systems

analysis

of

•
Regarding the LCC of hydrogen
energy systems, emphasis is laid on the
use of the Levelized Cost of Hydrogen
(LCoH). Two variants are considered
depending on the inclusion or not of
external costs.
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•
While external costs were found to
affect significantly the LCoH for SMR_H2
(near 30% increase), their influence on the
LCoH for BG_H2 was found to be almost
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negligible. Nevertheless, under life-cycle economic aspects, conventional hydrogen (SMR_H2)
was found to significantly outperform the assessed renewable option (BG_H2) regardless of the
inclusion or not of external costs.
Sub-task C: Social indicators for the assessment of hydrogen energy systems and integrative approaches
for LCSA
• Beyond separate LCA, LCC or SLCA, the use of LCSA arises as a convenient methodological
solution to thoroughly evaluate the performance of hydrogen energy systems.
• Overall, from a sustainability standpoint, the results show that the suitability of hydrogen from
biomass gasification to replace conventional hydrogen is conditioned by the categories prioritized
by the specific decision-makers.
• The assessment of public perception and social acceptance of hydrogen energy systems is crucial to
avoid reluctance to the deployment of hydrogen technology and infrastructure.
• An analysis of the responses to a Spanish survey provided relevant insights into three main
aspects: perception of the concept ‘hydrogen’, supporting attitude towards the implementation of
hydrogen technologies and infrastructure, and determining factors for the purchase of a hydrogen
vehicle. Overall, the respondents were found to be willing to accept hydrogen as a key energy
carrier within the energy and transport sector.
• The results of this study on the social acceptance of hydrogen may be relevant not only to
hydrogen stakeholders and decision-makers in Spain, but also to counterparts in other regions
without strong initiatives towards a well-established hydrogen economy.

analysis becomes a crucial crosscutting field for thoroughly checking
the sustainability of current and future
hydrogen solutions. This discipline
facilitates data acquisition as well as
the quantification of key performance
indicators from a life-cycle perspective.”
As the Task 36 Operating Agent Javier
managed the expert task members and
pulled the work of all subtasks together
in the Task 36 Final report, now available
on the IEA Hydrogen website. In
addition, he served as leader of Subtask
A: Addressing environmental challenges
in LCA of hydrogen energy systems,
conducted a Review of LCA studies on
hydrogen energy, and led a discussion
on the suitability of attributional and
consequential life-cycle approaches
for the environmental assessment of
hydrogen energy systems.
Javier is married. He and his wife have
a 7-year-old son. His hobbies include
playing basketball and classic movies
(even silent movies!), as well as traveling
and reading.
The special issue is now online at the
journal.
https://www.sciencedirect.com/journal/
international-journal-of-hydrogenenergy/vol/44/issue/15

Sub-task D: Collaboration with IEA HQ analysts

JAVIER (CENTER) AND HIS IMDEA TEAM

• This sub-task facilitated an effective collaboration between HIA Task 36 experts and IEA HQ
analysts. In particular, the role of hydrogen in a number of IEA documents was thoroughly
reviewed by the experts involved in Task 36: Technology Roadmap – Hydrogen and Fuel Cells
(2015). RES-T-NEXT (2015) and ETP (2015, 2016, and 2017).

Spin-Off Benefits
As a result of Task 36, the availability of a robust methodological framework for assessment of hydrogen
energy systems facilitates sustainability analysis and decision-making for hydrogen energy solutions at
the industry level.
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CURRENT
Task 37 2015-2021

Hydrogen Safety
Task 38 2015-2019

TASK INK
Collaborative R,D&D Theme
Hydrogen Production, Integrated Hydrogen Systems, and Infrastructure Portfolios

P2H and Hydrogen-to-X Current
Task 39 2016-2019

Task 40 - Energy Storage and Conversion based on Hydrogen

Hydrogen In Maritime Trasnport Operating Agent: Michael Hirscher

Task 40 2019-2021 Task 40, the successor to Task 32, was approved at the 78th ExCo Meeting. The task includes 40 Experts
Energy storage and conversion from 17 countries. The kickoff meeting for the new task will be held 12–15 May 2019 and will be
based on Hydrogen organized by Yaroslav Filinchuck. Task 40 working groups include:
Task 41C 2019-2021

Data and Modelling (Sub-Task C –
Cooperation with ETSAP)

• Porous materials (coordination polymer framework compounds, MOFs, ZIFs, COFs, and carbonbased compounds)
• Magnesium and intermetallic alloys-based hydrides for energy storage
• Complex hydrides (borohydrides, alanates, amides/imides-systems, magnesium-based compounds,
reactive hydride composites)

PAST
Task 1 1977-1988

Thermochemical Production
Task 2 1977-1979

High Temperature Reactors

• Ammonia and reversible liquid hydrogen carriers
• Catalysis
• Electrochemical storage of energy (MH-batteries, ion-conduction)
• Hydride-based thermal energy storage
• Research and development for hydrogen storage and compression

Task 3 1977-1980 Closing

Assessment of Potential Future Markets

Task 32 Hydrogen Based Energy Storage

Task 4 1979-1988 Operating Agent: Dr. Michael Hirscher
Electrolytic Production • The last task meeting was an end-of-task workshop held during the 16th International Symposium on
Metal-Hydrogen Systems (MH2018), on 1 November 2018. This included a special session for Task
32 “Hydrogen-based energy storage.”
Task 5 1979-1983
1 of the final report was included in a special Issue of the International Journal of Hydrogen
Solid Oxide Water Electrolysis • Part
Energy. Contributions include “Concepts for Improving Hydrogen Storage in Nanoporous
Materials”; “Magnesium-based Materials for Hydrogen-based Energy Storage: Past, Present, and
Task 6 1979-1988
Future”; “Energy Storage Based on Complex Hydrides”; “Ammonia and Reversible Liquid Hydrogen
Carriers”; “Development of Hydride-based Li-ion Batteries for Energy Storage; Future Perspectives
Photocatalytic Water Electrolysis
of Thermal Energy Storage”; and “Application of Hydrides for Hydrogen Storage and Compression:
Outlook and Perspectives.”
Task 7 1983-1992
• Part 2 of the final report will include a summary, 3-5 pages per working group; and 1-2 pages for
Storage, Conversion and Safety
public. The list of publications to include more than 600 publications from 18 experts submitted
during the period of 1.1.2013 – 31.12.2017.
Task 8 1986-1990

Technical & Economic Assessment of H2 Task 35 – Renewable Hydrogen Production (Super Task)
Task 9 1988-1993

Hydrogen Production
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• The final report is pending some finishing touches
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Coming Soon

Task 10 1995-1998

Task 35 successor

Photoproduction of Hydrogen

• A task definition meeting for a successor task will be held late spring. Exact date and location TBD
• Italy will lead the task definition

Analysis
Current

Task 38 Power to Hydrogen; Hydrogen to “X”
Operating Agent: Dr. Christine Mansilla
• Task 38 is nearing completion. The final Task Meeting is scheduled for 26 September 2019 in
Puertollano, Spain. However, the task will request a short extension in order to fully valorize the Task
results (databases, publications, etc.).
• The last plenary meeting was held in Nov/Dec 2018, in conjunction with ST2 workshop
• Recent Task Accomplishments include:
* Round table organization and participation at WHEC 2018
* Data collection and analysis on PtX demonstrations
* Workshop on demonstrations (ST2) in Aix-en-Provence
* Collaboration with IEA and ETSAP
* Communication: participation to conferences (WHEC, P2G), journal articles (in press or
submitted), technology briefs issued or planned

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

H2 from Carbon Containing Materials
Task 17 2001-2006
Solids and Liquid State Storage
Task 18 2004-2009

• Task 38 Successor activities – proposals by Task members

Integrated Systems Evaluation

• Connection with the Data and Modelling task

Task 19 2004-2010

Task 39 Hydrogen In the Maritime
Operating Agent: Ingrid Schjølberg
• The last expert meeting was held in Southampton, UK on March 15-18, 2019, preceded by the
expert meetings in Madrid, March 12-13, 2018 and in Trieste, September 20-21, 2018

Hydrogen Safety
Task 20 2004-2007
Hydrogen from Waterphotolysis

• Recent accomplishments include presenting the Task in different forums around the world (Norway,
Tokyo, Spain, Portugal, Brussels and Italy); raising awareness about the Task and the important issues
that the addresses and recruiting strong partners

Task 21 2005-2010

• Task 39 is preparing the following white papers: H2 supply in ports; H2 safety; and Realizing hydrogen
in the maritime: experiences and knowledge gaps

Task 21 2010-2014

Task 41C of Data and Modeling Task
Operating Agent: Arne Lind
• The ExCo approved subtask C – Collaboration with analysts in IEA HQ Analytics and the ETSAP
community of the new Data and Modeling Task – at the February 2019 ExCo Meeting
• The first Subtask 41C meeting will take place in conjunction with the ETSAP meeting and workshop
on 5 June 2019 in Paris

Biohydrogen
Biohydrogen and Bioinspired Hydrogen
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 Closing
High Temperature H2 Production

Task 36 Life Cycle Sustainability Assessment of Hydrogen Energy Systems

Task 26 2008-2011 Operating Agent: Javier Dufour
WaterPhotolysis • The final report for Task 36 – Life-Cycle Sustainability Assessment is available
Task 27 2008-2011

Near-Term Market Routes to H2 by Co- Coming Soon
Utilization of Biomass as a Renewable
Energy Source with Fossil Fuels In definition: Task 41 - Data and Modeling Task
Task 28 2010-2013 The first task definition meeting for the new Data and Modeling task was held in December 2018 in Oslo,
hosted by IFE. A second task definition meeting is planned for 9-10 May at the FCH JU in Brussels,

Large Scale H2 Delivery Infrastructure Belgium.
Task 29 2010-2013

Distributed and Community Hydrogen In definition: Market Deployment and Pathways to Scale - A task definition meeting will be
Task 30 2010-2013

held soon for a new UK led on market deployment of hydrogen technologies and pathways to scale.

Global H2 System Analysis In definition: Hydrogen Export Supply Chains - Led by Australia, a task definition meeting will
Task 31 2010-2013 be held at the WHTC in Tokyo in June 2019.
Hydrogen Safety In definition: Hydrogen Applications in Primary sectors - Led by Australia, a task definition
Task 32 2013-2018

meeting will be held in the second quarter of 2019.

Hydrogen-based Energy Storage Hydrogen Awareness, Understanding and Acceptance
Task 33 2013-2016

Local Hydrogen Supply for Energy
Applications
Task 34 2014-2017

Biological Hydrogen for Energy and
Environment
Task 35 2014-2017

Renewable Hydrogen Production
Task 36 2014-2017

Life-Cycle Sustainability Assessment (LCSA)

Current

Task 37 – Hydrogen Safety
Operating Agent: Dr.Y. John Khalil
• Task 37 was extended for three years through 2021
• The last task meeting was held at Air Liquide Centre de Recherche Paris-Saclay on 19 October
2018. Highlights from the meeting include presentations on “Progress on hydrogen safety at Ulster
University” and “Research activities on comprehensive social risk assessment for hydrogen refueling
station.” There was also a technical tour of the Hydrogen Station Facility at Air Liquide R&D.
• The next Task 37 Meeting will be held 24-25 June at the University of Oxford in the UK
• The current focus is on hydrogen-powered light-duty electric vehicles (LDEV): especially surrounding
safety during hydrogen production, transport, distribution/refueling stations; dissemination of H2
safety information (training & awareness); and Hydrogen Codes & Standards.
• Beyond LDEV, Task 37 will expand their focus to include emerging H2-based technologies
including safe use of hydrogen in hybrid-electric and all-electric aircraft; hydrogen production in the
international space stations (ISS); and hydrogen in tunnels.
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DIPLOTECH
Welcome, new IEA Hydrogen Members!
About Austria
Since 2002, Austria has been a net electricity importing nation. Austria contributes to EU targets. These targets are
interconnected and both influence and are influenced by new (March 2017) research and innovation strategies. Public
expenditure on research was 140.9 million euros in 2016, an increase of 12.5% over 2015. Hydrogen accounted for €2
million. Sector coupling projects were organized at the individual (single family residence) and community scale; they
receive FCH JU funding.
Supply and demand are balanced by an intelligent smart grid solution. Sector coupling at the industry level is facing the challenge of making
energy intensive production “green”; a pilot project called H2 Future seeks to address this issue by manufacturing steel with “eco”-hydrogen
(renewably electrolyzed water). Project Underground Sun Conversion stores electrolyzed hydrogen in an existing gas reserve with CO2. Austria
also participates in the FCH JU HYLAW project.
Important energy statistics about Austria: Gross energy consumption in 2015 was broken down as follows: coal 9%, oil 36%, gas 21%, renewables
32%, and 2% other. The 32% renewable mix consists of: biomass – 17%; hydro – 10%; waste – 2%; and other renewables – 3%. Austria is
No 1 in electricity generation from renewables within the European Union. 68% of their domestic 2016 electricity consumption (~70TWh
annually) comes from renewables like hydro, biofuels, and wind/PV. Pumped storage plants, which have capacities up to 1,000 MW, support the
integration of wind and photovoltaic renewable energy.
About Hychico
Hychico is responsible for developing Argentina’s renewable potential and balancing surplus H2 production as an energy vector alongside their
mandate to develop wind energy, solar energy and hydrogen production. The Hychico vision is based on the role of hydrogen as an energy vector
and on its sustainable development. Hychico currently has a hydrogen plant that produces 120 Nm3/d H2 through two electrolysers and high
purity hydrogen fuels with a 1.4 MW genset. Hychico is also active in the wind and solar areas with a wind park that produced 6.3 MW in 2011,
a 28MW extension (RenovAr 2.0) built in 2018, and new projects from 2018 forward including solar/wind aimed to participate in the private
contracts (MATER). In each and every case, it is crucial to know where the hydrogen will come from and how much it will cost. Government
involvement is requisite to the process.
Future plans include well to wheel, H2 storage, H2 for urban mobility, methanisation, isolated areas supply and H2 export. "Well to wheel"
production will strive to extend the output range of electrolysers and their capacity to control power depending on wind variations, as well as to
analyze the stand-alone power system in a “wind turbine electrolyser” system. Underground hydrogen storage aims to store and integrate H2 into
the country’s energy matrix, create a pilot project based on depleted oil and gas reservoirs for storage of 200,000,000m3 of working gas. Projects
in methanisation include an ongoing project with BRGM (microorganisms that are DNA compatible with the methanogensis process), tested
reservoir integrity, tested operation gas and H2 concision.
H2 for urban mobility and future projects includes working on a project of up to 10 hybrid busses (H2\+electricity) for public transpiration in the
city of Buenos Aires. Future projects include mining applications.
As of this writing, Argentina is also a candidate for membership in IEA Hydrogen.
Argentina’s current primary energy matrix is comprised of the following: +85% dependent on non-renewable fuels, natural gas imports represent
25% of total consumption, biofuels development categorized as “low,” and renewables account for less than 1% of energy consumption. The
current energy supply consists of 36.2 GW installed electricity generation capacity and an average effective supply of 15.7 GW. The current
(2017) energy supply is regarded as having a well-balanced installed capacity where hydro allows for flexibility and fast response. However,
penetration of renewables is low.
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Renewable Energies Law 26.190-27.791 provides for the
following: wind, solar, biomass, bio fuels and small hydro. It
defines stages to achieve a target of 20% of the total energy
consumption by 2025 (10,000MW of new capacity), and obliges
customers to acquire renewables to meet the target of the law. In
order to achieve these goals, an open and transparent bidding
process was developed, with 20 years PPA in USD (with certain
fiscal incentives) and with two rounds carried out as of Dec 2017.

exist and are ready to be deployed. Half of the total CO2 abatement
potential will come from transport: Hydrogen has the potential to achieve
~40% of the required abatement in transport by 2050.

Hydrogen Law 26.123 calls for the following to be declared of
national interest: development of technology, production, use, and
application of hydrogen as fuel and energy vector. It also promotes
research and development, production and use of hydrogen
as fuel and energy vector generated through the use of primary
energy. The law was enacted in 2006 but was never enforced
by the executive power. Senator Cobos submitted a proposal in
November 2017 to update the law according to the technological
progress achieved in R&D worldwide. However, there has not
been much development/support yet.

• 50 million households connected to a network of safely blended
hydrogen and natural gas.

About the H2 Council
The Hydrogen Council’s report,
Hydrogen scaling up: A sustainable
pathway for the global energy transition,
was released in November 2017 at the Conference of the Parties
(COP) in Bonn. Objectives of the study, a comprehensive
Hydrogen roadmap, include:
• First comprehensive quantified vision and roadmap for
deployment of hydrogen technologies
• Not a forecast, but an ambitious yet realistic scenario
• Answers to the question “How could hydrogen contribute to
achieving the two-degree scenario?”
In the Hydrogen Council vision, hydrogen is a central pillar
of the energy transformation needed to limit global warming
to two degrees Celsius. In a 2-degree-world, hydrogen could
contribute ~18% of final energy demand across various sectors.
The Hydrogen Council believes that hydrogen can play seven
roles: enabling large scale renewable energy integration and power
generation, distributing energy across sectors and regions, acting
as a buffer to increase energy system resilience, decarbonizing
transportation, decarbonizing industrial energy use, facilitating
decarbonization of building heat and power, and providing clean
feedstock for industry.
Hydrogen has significant potential across all applications including
power-generation and buffering, transportation, industrial energy,
building heat and power and new feedstock. These technologies
12

Important milestones already for 2030 to reach the 2050 vision include:
• 1 in 12 passenger cars sold in early-adoption markets (Germany,
California, Japan, and South Korea) are FCEVs.
• 3.5 Mt hydrogen used for high-grade heat in first large-scale
projects.

• 20 Mt CO2 converted to chemicals and intermediates such as
methanol using hydrogen.
The study methodology comprised three steps:
1.
2.
3.

Bottom-up model of energy system (defined by sector and subsegments)
Definition of the 2050 vision of hydrogen potential (estimated
potential and sales share per subsegment by company –
consolidated)
Roadmap development and 2030 view (scale-up paths based on
technology readiness)

The Hydrogen Council made the following case for acting now: largescale deployment initiatives have and will be underpinned by longterm policy frameworks, all designed to attract new investors. Industry,
investors, and policymakers must come together to realize this future.
• Industry must accelerate development and commercialization
of products and build-out infrastructure to support large-scale
deployment.
• Investors must finance infrastructure and value chain development
for large-scale deployment.
• Policymakers must collaborate with industry to build national
strategies and roadmaps and put in place long-term policy
frameworks.
Reliance Industries Limited (RIL)
India has a strong commitment to UNFCC’s
Intended Nationally Determined Contributions
(INDCs), which includes deriving 40% of its
electricity through clean and renewable sources
and reducing GHG emissions by 30% below 2005 level. RIL is
committed to India’s INDCs. Our Chairman recently announced that
RIL will invest significantly in Clean and Renewable Energy over the
next 10 years as they approach the important milestone of RIL’s Golden
Jubilee as a publicly listed enterprise.
RIL believes that hydrogen will play a significant role in India’s clean and
renewable energy mission. Hydrogen derived from primary renewable
sources of energy namely, solar and wind which are abundantly available
in India, can be used to capture and sequester CO2, produce electricity
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for stationary and transportation applications. As well, H2 can help stabilize the energy grid as the share of renewable electricity increases. It can be
used by energy intensive industries like cement and steel instead of fossil fuels, thereby reducing emissions.
RIL is already taking important steps towards hydrogen economy. They are deploying fuel cell-based backup power solutions for a significant
fraction of their 125,000 telecom towers that typically use diesel generators. Also, in India a large number of residential and commercial
establishment use diesel generators due to poor grid infrastructure and unreliable electricity supply; these can be replaced by fuel cell solutions.
RIL produces large quantities of hydrogen in their petrochemical plants and mega refinery at Jamnagar (the world’s largest refinery in a single
location) and are exploring other clean production technologies such as biomass and water splitting. They are also conducting exploratory research
on developing economically viable technologies for hydrogen storage and transportation.
RIL is India’s largest private sector corporation and a Global Fortune 500 company that is engaged in hydrocarbon exploration and production,
petroleum refining and marketing, petrochemicals, as well as retail and digital services. Moreover, RIL is looking to foray into alternative energy of
the future. RIL believes that large industries across the world that share the same concerns about climate change must come together as partners
in developing a viable hydrogen economy through co-sharing of resources and R&D efforts. Since IEA Hydrogen is set up with exactly this
objective, RIL would like to contribute as a valuable member.
RIL can bring unprecedented scale and speed to technology development and implementation as demonstrated by the fact that they’ve have set
up the world’s largest and the most efficient green field refinery at Jamnagar in the state of Gujarat in record time. They created the world’s largest
start-up digital company in the telecommunication sector. This venture has brought access to the internet and data at the lowest rates in the world
to more than 160 million Indians in a record 18 months. RIL represents India, which is undoubtedly an important country in the global comity
of nations with a growing economy, growing market, robust democracy, sound IP systems and values, and proven intellectual capital.

Member Updates
Australia
In Australia, the COAG Energy Council agreed to develop a National Hydrogen Strategy by the end of 2019 with
implementation to occur 2020–2030. As well, the Western Australian (WA) government has established the WA Hydrogen
Council. WA Government planning is focused on four strategic areas on hydrogen: gas blending, export, remote applications
(mine site and communities), and transport. The National Hydrogen Strategy will scope potential to build refueling stations
in every Australian state and territory with a focus on heavy transport.

AUSTRALIA
CRAIG BUCKLEY

In other developments, ARENA awarded $22.1 M in funding for renewable hydrogen research. This includes the following
areas: direct water electrolysis, solar hydrogen generation, solar thermochemical hydrogen, hydrogen to ammonia, biological
hydrogen production, photovoltaic electrolysis to generate hydrogen, and waste biomass to renewable hydrogen.

China
China expects to develop their national hydrogen energy roadmap, in which they will define the strategic goals and tasks of
hydrogen development. For instance, one benchmark they’ve set is that hydrogen energy will account for at least 10%
proportion of China’s terminal energy system.

CHINA
PING CHEN

They’ve also developed a number of blue books and reports on hydrogen energy, including: 26th September, Blue Book
on China Automobile Hydrogen Industry (by China Automotive Technology & Research Center, CATARC); 11th October
China Hydrogen Energy and Fuel Cell industry Development Report, (by China’s Hydrogen Energy and Fuel Cell Industry
Innovation Alliance); and 7th November, Pathway to Produce Hydrogen with Low Carbon and Low Cost - Blue Book on China
Hydrogen Industry Infrastructure Development.
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Denmark

Italy

In Denmark, the new government has reached
an agreement on renewable energy (RE). The
target is 55% RE in 2030. Part of this is a RE
share of electric consumption of 100% and a
RE share of heat consumption not less than
90%. The share of bio‐methane in the natural
DENMARK
gas
grid is expected to be 15% in 2019. There
JAN K. JENSEN
is a large potential for bio‐methane production.

Italy is one of the leading EU countries in terms of
research and demonstration in the field of Hydrogen
and Fuel Cells, with 128 projects financed by the
European Commission under the Fuel Cells and
Hydrogen Joint Undertaking (FCH2JU) from
2008‐2017. These projects involved over 80 Italian
ITALY
beneficiaries
and mobilized over 90 M€ funding.
ALBERT GIACONIA
With the Legislative Decree n. 257 (dated
16/12/2016) the Italian Government has adopted the European Directive
2014/94/EU (dated 22 October 2014) for the creation of an infrastructure
for alternative fuels, wherein hydrogen is officially included.

The government will increase funding of energy R&D and is
participating in the “Mission Innovation” initiative, which means
an obligation to double funding of energy R&D from 2015 to
2020. They’ve also announced a continuation of full tax exemption
of registration tax on fuel cell vehicles until 2021, while at the
same time increasing tax on electric vehicles.
EC
EU Energy Ministers’ “Hydrogen Initiative”
was an informal meeting of the EU Energy
Ministers dedicated to hydrogen and energy
storage solutions that took place on 18
September 2018. Included in the discussion
was the Energy package “Clean Energy for all
EC
BEATRIZ
Europeans.” This goes beyond promoting de‐
ACOSTA-IBORRA
carbonization; the package supports marketbased integration of energy storage, including hydrogen
technologies. The package includes eight (8) legislative acts.
FCH JU is in the process of setting up of the “European fuel cells
and hydrogen market and policy observatory” to act as a reference
point for information about fuel cells and hydrogen technologies
and applications in Europe. The 2019 FCH2JU Call for Proposals
is now open with a deadline of 23 April 2019; the indicative
budget is EUR 80.8 million.
France
The French National Plan on hydrogen (dated
1 June 2018) is focused on the following
initiatives: decarbonize industry, develop
hydrogen storage of renewable energies, and
develop zero emission solutions for transport.
Starting in 2019, 100 M Euro will be devoted
FRANCE
to
hydrogen in sectors of industry, mobility
PAUL LUCCHESE
and energy. As well, there is a lot of enthusiasm
for a hydrogen train in many regions in France.
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On 18/09/2018 at the Linz Conference, the Italian Ministry for
Economic Development (in agreement with other EU countries)
signed “The Hydrogen Initiative,” a policy document to support the
development of sustainable hydrogen. Signatory states and companies/
organizations have committed themselves to continue research and
investment in the production and use of hydrogen as a future oriented
technology. As well, on 23/10/2018 in Tokyo, the Italian Ministry for
Economic Development signed the “Tokyo Statement” with other several
countries’ Ministers and Delegates, to promote cooperation on research,
development and deployment of hydrogen technologies within their
societies.
Japan
“Basic Hydrogen Strategy” in Japan was released in
December 2017. Under this strategy, the target cost
(in future) is less than JPY 20/Nm3. Additionally,
METI will revise their H2 Roadmap in March 2019.
As well Japan is interested in facilitating international
collaboration. They participated in the G20 (June
JAPAN
2019), 2nd Hydrogen Energy Ministerial (Sept
EIJI OHIRA
2019). A follow‐up entitled the “Tokyo Statement” includes an expanding
RD&D program.
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New Zealand
The NZ government seeks to develop a national hydrogen roadmap by April 2019. In November 2018, NZ enacted legislation
that ends new offshore oil and gas exploration in New Zealand. Targets include 90% renewable energy by 2025 and 100% by
2035 in a normal hydrological year. Government policy incentives created to reach these goals include: a target of doubling
the number of electric vehicles in New Zealand every year to 2021 or about 2% of the fleet, and tax exemptions on electric
vehicles until they comprise 2% percent of the fleet. New Zealand also signed a Memorandum of Cooperation on hydrogen
NEW ZEALAND with Japan in 2018.
JONATHAN LEAVER

In other news, Hiringa was awarded $950k (US$641k) in July 2018 to scope the engineering and design of two hydrogen
generation facilities, up to four mobile compressed hydrogen storage and distribution containers, and up to three hydrogen refuelling stations.
Ports of Auckland will complete NZ’s first hydrogen refuelling station in 2019. Tuaropaki Trust, a Maori Trust, and Japan’s Obayashi Corporation
are commissioning a pilot hydrogen production electrolysis plant that utilizes heat from the Mokai geothermal field.
The Netherlands
The Dutch Climate Agreement (2018/2019) included roundtable discussions to achieve an agreement in 2018 on how to realize 2030 climate. In
this roadmap, hydrogen is seen as a robust element in the CO2‐free energy and feedstock system. The outline of the agreement contains a separate
chapter on hydrogen. The H2 Platform establishes a covenant for the realization of 50 hydrogen filling stations, 15,000 FCEV and 3,000 heavy
vehicles with a fuel cell hydrogen in 2025. The Netherlands also contributed to the G20 report: Clingendaal (Jabbe van Leeuwen), H2 envoy (Noe
van Hulst).
NOW
2018 was a politically successful year for hydrogen in Europe with a strong impact on the national level of the member
states. The 7th energy framework program made a special call for large scale hydrogen projects (Reallabore). Integrated
large-scale projects include Mission Innovation IC#8, H2 Valley, and Reallabore/HYLAND projects.

NOW
GEERT TJARKS
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MESSAGE FROM THE CHAIR
Yes, this is an exciting time for hydrogen.
Through a voluntary contribution, Japan (current G20President) is supporting the IEA’s development of
a hydrogen report for presentation to G20 Members at the Osaka Summit 28-29 June 2019, the 14th
meeting of the G20 and the first-ever G20 summit to be hosted in Japan. This platform will showcase
hydrogen to all the major world economies, signaling their interest in hydrogen to the global community.

PAUL LUCCHESE,
IEA HYDROGEN CHAIRMAN

IEA Hydrogen is fully engaged in this process. I have been seconded to the IEA part-time for the period
of report development, as has Dutch analyst Jabbe van Leeuwen of Clingendael International Energy
Programme (CIEP). IEA Hydrogen General Manager, Mary-Rose de Valladares, is supporting the IEA
survey on policies and activities for which contributions have been requested from all Member countries.
The IEA H2 Report comes at an opportune time for IEA Hydrogen. We have embarked on development
of a new strategic plan for the period 2020-2025 that will begin 1 March 2020. While our primary focus
continues to be R&D, analysis activities assume an increasingly prominent role.
Truly, hydrogen is coming into its own! Follow us on Twitter @IEA_Hydrogen.

Paul Lucchese
Paul Lucchese
IEA Hydrogen Chairman
Cap Energies/CEA

IEA Hydrogen
Technology
Collaboration
Programme (TCP)
9650 Rockville Pike
Carriage House
Bethesda, MD
U.S.A. 20814
+1 301 634 7423

16

The IEA H2 NEWS is published twice a year by IEA Hydrogen, an IEA Technology Collaboration Programme. Our vision for
a hydrogen future is based on a clean, sustainable energy supply that plays a key role in all sectors of the economy.
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