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HYDROGEN IMPLEMENTING AGREEEMENT

HOME ABOUT IEA HIA ACTIVITIES PUBLICATIONS NEWS RESOURCES MEMBERS ONLY

International Energy Agency (IEA)
Hydrogen Implementing Agreement (HIA)

...a global collaboration for the development
and deployment of Hydrogen technology

WELCOME TO THE IEA HIA CURRENT TASKS

With a 35 + year operating history and significant Task 29 - Distributed and Community Hydrogen
accomplishments to its credit. the Intemational -

Energy Agency (IEA) Hydrogen Implementing E &= "".“.Dw Lnaysis
Agreement (HIA) is a unique leader in the 2 Based Energy Storage

management of cocrdinated hydregen research,

development and demonstration activities on a ask 33 - Local H2 Supply for Energy Applications

global basis

Through the creation and conduct of nearly for T I_':- qn_. |_ H_. E - 1 E - e ] =

annexes or tasks, the IEA HIA has facilitated '\-'5 e = L SEE I EI E L :‘:\'tDI (A EE
managed a comprehensive range of Research -
Development & Demonstraticn (R, D&D) and =
analysis programs among its Contracting Party P —
(country and intemational crganizations) and Task 38 - Power-To-Hydrogen and Hydrogen-To-X 2015-2019
Spensor (industry, PPP. non-profit) Members

Task 39 - Hydrogen in Marine Applications (Description Coming Soon)

http://ieahia.org/home.aspx
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International Energy Agency (IEA)
Hydrogen Implementing Agreement (HIA)

...a global collaboration for the development
and deployment of Hydrogen technology

WELCOME TO THE IEA HIA CURRENT TASKS
With a 35 + year operating history and significant Task 29 - Distributed and Community Hydrogen
accompl nents to its credit. the Intemational

Energy Agency (IEA) Hydrogen Implementing obal Hydrogen Systems Analysis
Agreement (HIA) is a unique leader in the
management of cocrdinated hydregen research,
development and demonstration activities en a
global basis
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ed Energy Storage

- Local H2 Supply for Energy Applications

- Biological Hydrogen for Energy and Environment
Through the creation and conduct of nearly forty
annexes or tasks, the IEA HIA has facilitated and o
managed a comprehensive range of Research, E - Lif
Development & Demonstraticn (R, D&D) and
analysis programs among its Contracting Party
(country and intemational organizations) and
Spensor (industry, PPP. non-profit) Members

- Rene e Hydrogen Production
cle Sustainability Assessment
- Hydrogen Safety

} - Power-To-Hydrogen and Hydrogen-To-X

- Hydrogen in Marine Applications (Description Coming Soon)

http://ieahia.org/home.aspx



FINANCIAL ASSISTANCE
FUNDING OPPORTUNITY ANNOUNCEMENT
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ADVANCED RESEARCH PROJECTS AGENCY — ENERGY (ARPA-E)
U.S. DEPARTMENT OF ENERGY

RENEWABLE ENERGY TO FUELS THROUGH UTILIZATION OF
ENERGY-DENSE LIQUIDS (REFUEL) (SBIR/STTR)
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Ceramatec
Electrochemical Ammonia Synthesis for Grid Scale Energy

Storage

Program:

ARPA-E Award: §2,349 995

Location: Salt Lake Gity, UT

Project Term: 0: 01610 03/21/2019
Project Status: E

Website:

Technical Categories:

Fertilizer manufacturers commor

employ the Haber-Bosch (HB) technigue to produce ammonia (NH;) to be used as a
iler for agriculture - a pro ns 1 c

n-nitrogen bond, and final
huge capital investment:

(N} from air, then breaking th
form NH. Moreover, ammenia p e
temperature, base-load power to he running and distribution ir to ship the
resulting chemicals around the world to agricultural fields. Ammonia can also be u s a fuel in fuel cells or internal
combustion engines for both stationary and transportation applications. Small-s tors could enable distributed
ammonia production closer to the consumer and be more inputs from intermittent renewable
resources - improvements that could dramatical arbon intensity of ammenia production
d distribution.




Fuel cell systems for the global
telecommunications industry

Ammonia-fuelled alkaline fuel cells for remote power applications
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Cross-ministerial Strategic Innovation
Promotion Program (SIP)

Energy Carriers

Organic
hydride

Ammonia 2§ Liquid
[ 25 hydrogen

.
N
LJSI' ! Japan Sdence and Technology Agency / Cabinet Office

o
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www.jst.go.jp/sip/pdf/SIP_energycarriers2o15_en.pdf
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Renewable
energy

— Hydrogen
Natural gas production
Petroleum

Coal
Reforming/
gasification

Carbon capture
and storage

Strategy of Energy Carriers ~Development of CO; free hydrogen value cha

Transport (Energy carriers)

lGasiﬁcalion

Liquid hydrogen
LHz2

Organic hydrides
(methylcyclohexane)

Dehydrogenation

(— Utilization —
<%

Fuel cell vehicle

Power generation
p—
Fuel cell
&

NH,direct combustion|

_ gas turbine
Production by Ammonia
= T o electricity and heat
: - Direct use
]
Fuel cell NH,furnace
@Hydrogen can be produced from various energy sources and can be utilized for electricity as well as fuel h

(Potential to reduce CO, emission significantly)
@Hydrogen has a difficulty in transportation, because it is low Btu gaseous form. It is essential to develop viable mass-
transportation methods and related technologies (energy carrier) and make hydrogen to be affordable energy source.

Resea

Development subjec

April 1, 2016

Hydrogen-related
research subjects

Ammonia-related
research subjects

H High-Temperature
Solar Thermal
Energy Supply

Production
Hydrogen Production
Technology Using H Development of
Solar Heat Ammeonia Synthesis
Carrier Process from
H Development of Cargo transformation CO, Free Hydrogen
Loading/unloading System T'afsliPU“atiDn
for Liquid Hyd d lorage .
" ine Relevant Rules B asic Technology
for O ti for Hydrogen Station
or Speration Utilizing Ammonia
Utilization

Development of
Hydrogen Engine
Technology

H Ammonia Fuel Cell

A Ammonia Direct
Combustion

Organic hydrides -related
research subjects

H Development of

Hydrogen Supplying

Technology Based on
Organic Hydride

M safety Assessment of Energy Carrier

www.jst.go.jp/sip/pdf/SIP_energycarriers2oi5_en.pdf



GLOBAL AMMONIA PRODUCTION
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September 22, 2015

What
Where

Who

Why

Informal meeting
Chicago, IL (final evening of the 2015 NH3 Fuel Conference)

Anish Patil (Proton Ventures), Bill David (Oxford University),
Kenichi Aika (Tokyo Institute of Technology); John Holbrook,
Norm Olson, Steve Crolius, Trevor Brown (Board members of
the NH3 Fuel Association)

To discuss developing trends in ammonia energy and how
the NH3 Fuel Association should respond
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In the Year Since. ..

* The consulting parties have engaged in extensive discussion and have
agreed that:
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The consulting parties have engaged in extensive discussion and have
agreed that:

e The ultimate need is for investment in ammonia energy technology

5
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The consulting parties have engaged in extensive discussion and have
agreed that:

e The ultimate need is for investment in ammonia energy technology

e The way to mobilize such investment is to educate and influence key
public- and private-sector actors (technocrats, financiers, etc.)
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* The consulting parties have engaged in extensive discussion and have
agreed that:

e The ultimate need is for investment in ammonia energy technology

e The way to mobilize such investment is to educate and influence key
public- and private-sector actors (technocrats, financiers, etc.)

e This requires country-specific advocacy by nationally rooted advocacy
organizations
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In the Year Since. ..

* The consulting parties have engaged in extensive discussion and have
agreed that:

e The ultimate need is for investment in ammonia energy technology

e The way to mobilize such investment is to educate and influence key
public- and private-sector actors (technocrats, financiers, etc.)

e This requires country-specific advocacy by nationally rooted advocacy
organizations

e The NH3 Fuel Association, while not equipped to engage in country-
specific advocacy, can encourage such activity
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In the Year Since. ..

® The consulting parties have engaged in extensive discussion and have
agreed that:

e The ultimate need is for investment in ammonia energy technology

e The way to mobilize such investment is to educate and influence key
public- and private-sector actors (technocrats, financiers, etc.)

e This requires country-specific advocacy by nationally rooted advocacy
organizations

e The NH3 Fuel Association is not equipped to engage in country-specific
advocacy, but it can encourage such activity

¢ Decision: The NH3FA will launch an initiative to encourage national
advocacy around the world

19
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‘ Today

We announce the launch of the Global NH3
Fuel Federation (GNH3FF)!




Today

We announce the launch of the Global NH3
Fuel Federation (GNH3FF)!

Near-Term Investigate opportunities for nationally focused
advocacy organizations
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Today

We announce the launch of the Global NH3
Fuel Federation (GNH3FF)!

Near-Term Investigate opportunities for nationally focused
advocacy organizations

Publish ammoniaenergy.org: “THE GLOBAL
INFORMATION PORTAL FOR AMMONIA AS AN
ENERGY VECTOR”

22



Today

We announce the launch of the Global NH3
Fuel Federation (GNH3FF)!

Near-Term Investigate opportunities for nationally focused
advocacy organizations

Publish ammoniaenergy.org: “THE GLOBAL
INFORMATION PORTAL FOR AMMONIA AS AN
ENERGY VECTOR”

A rdinatin h n identify an in

Long-Term coordinat gbOfiyt at can ident Ya d act
areas of common interest across national
advocacy organizations
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GNH3FF Advisory Board

Dr. Ken-ichi Aika

Professor Emeritus, Tokyo Institute of Technology

Japan

Professor Bill David FRS

STFC Senior Fellow, ISIS Facility, Rutherford Appleton Laboratory
Professor of Materials Chemistry, University of Oxford

United Kingdom

M. James Grieve

Chief Scientist, Corporate Advanced Engineering, Delphi Automotive
Member, Board of Directors, NH3 Fuel Association

United States

Norm Olson

Biomass and Alternative Fuels Program Manager, lowa Energy Center
President, NH3 Fuel Association

United States

Hans Vrijenhoef
Managing Director, Proton Ventures
The Netherlands

Steve Wittrig

Founder, Kinetic Emergy, LLC

Senior Advisor, Advanced Energy Systems, Clean Air Task Force
Director, Advanced Technology, BP (retired)

Member, Board of Directors, NH3 Fuel Association

United States



Why
Local empowerment comes from intelligence:
e On the technical knowledge frontier
e On the focus of public-sector policies and programs
e On the flow of public- and private investment
... And the intellectual legitimacy that such intelligence confers
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http://www.ammoniaenergy.org/

AmmoniaEnergy.org

Why

® Local empowerment comes from intelligence:
e On the technical knowledge frontier
e On the focus of public-sector policies and programs
e On the flow of public- and private investment

e ...And theintellectual legitimacy that such intelligence confers
What

*  Web platform that will:
e Collect information from all areas of activity
e QOrganize and archive information in an optimally accessible manner

e Disseminate information through an e-newsletter and on-line
discussion forums
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Please Be in Touch

|deas for national advocacy
Founding of new organizations
Plans for regional conferences

Steve Crolius
scrolius@ammoniaenergy.org

For AmmoniaEnergy.org

Introduce new subscribers
Suggest news items
Corrections, expansions
Other feedback
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