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IPHE — Who are we?

* International governmental partnership to advance
hydrogen and fuel cells

e Over 18 member countries and the European
Commission

e Formed in 2003
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IPHE Global Reach
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IPHE members comprise 2/3 of the world’s GDP and

invest nearly $1 Billion annually on H, and fuel cells

- IPHE Member Countries

2030 Vehicles & Stations Goal*

LIPHE Country Updates



Global Activities and Commitments are Strong
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Today: >11,000 FCEVs, >250 stations, 4 million stationary fuel cells

Plans in process for millions of vehicles and thousands of stations
worldwide

- IPHE Member Countries

2030 Vehicles & Stations Goal*

LIPHE Country Updates




Key Drivers

* Energy Security (e.g., domestic and international resource supply)

* Environmental Goals (e.g., carbon, air quality, land, water, noise)

* Economic Prosperity (e.g., jobs, innovation, growth)

* Energy System Resiliency, Stability (e.g. efficiency, flexibility, storage)



OECD CO, Emissions Declining, Others Increasing
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o Source. international Energy Agency (IEA). Note: ASEAN is Association of Southeast Asian Nations, Bloomberg New Energy Finance -




Global Energy Related Carbon Emissions by Sector, 2015
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Soure: IRENA, 2017a from: https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Sep/IRENA_Hydrogen_from_renewable_power_2018.pdf



History of energy consumption
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History of energy consumption
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What is different now?



USS/MWh
250.0
ia
200.0 . oge .
Examples of record low prices for utility scale solar:
opportunity for H, production and storage
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Commercial Hydrogen and Fuel Cell Technologies are now
Available
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Automotive Executives Survey Results

#1 # @ Fuel cell electrical mobility

#2 #2 Connectivity & digitalization
#3 Market growth in emerging markets
#4 #4 Hybrid eleciric mobility

First time fuel cell electric mobility ranks #1 in

trend among global executives

#0) Platform strategies and standardization
modules
#10 Downsizing of internal combustion engi
(ICE)
#11 Rationalization of production in Weste
Europe
2014 20156 2016 2017 2018

Source: KPMG Global Automotive Executive Survey 2018



Germany 2016: 6-MW wind-to-
H2 plant using electrolyzers
commissioned

60-MW fuel cell park in South
Korea- world’s largest!

Austria 2017: 6-MW electrolyzer
for steel plant

Electrolyzer for ammonia bt
production at U. Minnesota
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World’s largest salt cavern for
hydrogen storage commissioned
in TXin 2017

in development for
petrochemical industry



Hydrogen Energy Storage is Scalable

Overview of Energy Storage Technologies in Power and Time

1GW Pumped hydro One hydrogen
Compressed air cavern
10 MW .
could provide
100 KW ~ 100 GWh
energy storage
1 kW Super
Capacito

Hours Days Weeks Season

Image: Hydrogen Council

Hydrogen can be used to monetize surplus electricity from the grid, or remote, off-grid energy

feedstock (e.g. solar, wind) for days to months.
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“Hydrogen — at Scale and Sector Coupling” — A Common Vision
Across Multiple Regions in the World

HYDROGEN
ROADMAP

EUROPE

Electric Grid
Infrastructure

Remarks by President Moon Jae-in at Presentation
o for Hydrogen Economy Roadmap and Ulsan’s
Infrastructure Future Energy Strategy

A SUSTAINABLE PATHWAY FOR THE ‘
EUROPEAN ENERGY TRANSITION / m

omaa

January

Canadian Hydrogen and Fuel Cell

Sector Profile HYd rogen

November 2018

scaling up

A sustainable pathway for the global energy transition
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Key Technology Challenges — Affordability, Reliability

Infrastructure

Delivery Storage




Theme: Supply Chain

What are the key drivers that can enable and accelerate

successful commercial deployment and use of hydrogen and fuel
cell technologies?

What are the issues that industry and governments need to
address to continue to build supply chains and industrial

capabilities leading to strong business cases for the use of H,
and fuel cells in the economy?

XXth IPHE Steering Commitee - City, Country 19



Supply Chain Challenges: Reliability, Availability, Cost
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Objectives for Today

* |dentify concrete actions by industry and government to
incorporate hydrogen and fuel cell technologies in the
economy

* Discuss specific business cases for hydrogen and fuel cell
applications that are enabling technology adoption

Identifying value proposition is critical for market success



IPHE Activities:
Collaborate Through Working Groups

Regulations, Codes, Standards and Safety (RCSS) E"ac';‘npt':r‘}f,i":,°';’;‘f:ti3';s';"’}f;';g\;\,'c‘fw
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* Foster RCS harmonization across countries CENTER FOR

* Share safety information, best practices, lessons learned HYdrog
SAFETY

Education and Outreach (E&O) Country Updates

 Create unbiased factual materials

* Increase stakeholder engagement through —— jﬂfﬁmﬁm
workshops, policy forum events, education events e

Office (FCTO) is $120 millicn. An additional $30 million was appropriated for solid oxide
fuel cells which is under the punvew of DOE's Office of Fossil Energy.
xecutive order o

* Share information on status, gaps, analysis, =
opportunities, etc. e e e

of carbon emitted throughout a fuel cyd from extraction or product
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Austrian Support for Hydrogen — Recognition of Host

Austrian Presidency of the EU - BE: -
Council started the “Linz Hydrogen —4,

Initiative”

Included informal meeting with Energy
Ministers in EU on Sept 2018 to discuss:

- Renewable hydrogen

- Energy storage technologies

- Innovative energy technologies for
energy intensive industries  [H




“If you want to go fast, go alone. If you want to go
far, go together”

- African Proverb









Thank you

Contact Us:
secretariat@iphe.net

www.iphe.net
Follow us on social media:

International Partnership | f
for Hydrogen and Fuel Cells
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