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To access the presentation for this session, please click the play button.
Join us for the live Q&A with Morry Markowitz from 5:45 — 6:00 a.m. CDT

To join the live Q&A, please click on the session listing that may be found under this video. This will launch
you into a Zoom session where you may interactlive. Please enter your questionsin the chat box.
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https://www.fchea.org/us-hydrogen-study
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Press to exit full screen

KEYNOTE

KEYNOTE: Driving forward: Hydrogen and fuel 11 20 37 45 g Video will be available after
Ce"S in the u.s. i — = - the session starts

Morry Markowitz

Fuel Cell and Hydrogen Energy Association

zres'ce"’ Chat Polls Files People
© 5:00 AM - 5:45 AM CDT on Wednesday, May 19
Add to Calendar v Download the
KEYNOTE: Driving forward: Hydrogen and fuel cells in the U.S. presentatlon
here, if

LIVE Q&A FOR KEYNOTE: Driving forward: Hydrogen and fuel cells in
the USS. &, available
Morry Markowitz @

t Fuel Cell and Hydrogen Energy Association
e No Messages

el i e e No messages have yet been sent.

Enter live Q&A Enter questions
by clicking here for live Q&A here
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Fuel Cell & Hydrogen Energy Associati “

@ Fuel Cell & Hydrogen

Energy Association

The mission of FCHEA is to advance the
commercialization of and promote markets for
fuel cell technology and hydrogen energy.
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Hydrogen in the U.S. is Now Pari of the Discus




Hydrogen in the U.S. is Now Part of the Discus

THE WHITE HOUSE

¢ The United States can address carbon pollution from industrial

processes by supporting carbon capture as well as new sources of

hydrogen—produced from renewable energy, nuclear energy, or waste—to

power industrial facilities. The government can use its procurement power

to support early markets for these very low- and zero-carbon industrial

goods,

A% NEWS muomwcose covo® POUTIS USMEWS OPSNON  WORLD  BUSINESS

STE X

Bidén commits to cutting U.S. emissions in half by
2030 as part of Paris climate pact

The president announced the pledge during remarks at the Whise House's virnual climsate surnmit Thursday

Green hydrogen is a ‘jump ball’ in Biden

climate plan: Kerry

£ » Seactary seanster Geantolm @
’

Every American community can be at the forefront of
the fight against climate change — delivering dlean
energy solutions, like carbon capture and
sequestration, geothermal, hydrogen, and more. That
means jobs — millions of good-paying, union jobs. & Lomb | Staff Report

-5‘ April 23, 2021 10:15 AM, EDT
x w

- 7 Secretary Pete Buttigieg Unveils New Alternative Fuel
Corridor Designations

Transport Topics

New (rergy Secetary sernder Coartom hat sdvee for Seaa — and for the &

Granholm announces goal to make

hydrogen power, EV batteries more
affordable




ROAD MAP TO ALS
! HYDROGEN ECONOWN

The Roadmap to a US
Hydrogen Economy
lays out a plan to
develop a hydrogen
economy

Today 2022 2025 2030

VY

Immediate next steps Early scale-up Diversification Broad rollout



Power generation and
grid balancing

Centralized power
(including storage) and
distributed power (off-
grid, backup power)

Hydrogen as an energy
carrier and storage
medium

Transportation fuel
(including material
handlings, light-
and heavy- duty
vehicles, captive
fleets, rail)

Fuel for residential and
commercial buildings
(including blending into the gas

~ k grid, combined heat and power)
Fuel for industry Feedstock for industry (ammonia,
methanol, refineries, steel) and long-
distance transport (aviation, marine) Fuel Cell & Hydrogen

Energy Association 7



U.S. Hydrogen Market Today

Current consumption in the US H2 market

Percent 11.4 m metric tons
4 of H, is currently consumed annually in
\ the US market

~$17.6 bn

total value of the H, market in the US
today’

17%

steam methane reforming H,

23%

B Ammonia and methano! M Refining M Metals Other by-product |-|2 from refining

1. Assuming realized price of $2/kg for hydrogen produced from steam methane reforming (SMR) (a Eure




Current U.S. Snapshot

Large-Scale Stationary Installations - 550+ MW
Backup Power - 8,500+ installed

Material Handling - 40,000+ deployed

Fuel Cell Vehicles = ~10,000 on roads

Fuel Cell Buses = 50+ in operation, 50+ planned
Hydrogen Fueling Stations — 45 retail open, 135
in development

New markets = trucks, trains, marine, aviation,
ports (air and water), drones, microgrids,
renewable energy grid stabilization,
decarbonization of industrial applications




Million metric tons per year

] -.

Base Ambitious
Today 2030

1. Demand excluding feedstock, based on IEA final energy demand for the US

2. Assuming that 20% of jet fuel demand would be met from synthetic fuel and 20% of manne bunker fuel from ammonmna

Note: Some numbers may not add up due to rounding

The road map lays out a high-growth pathway for

lI i
w

20

Base Ambitious
2050

Additional upside from other uses
» Synthetic jet fuel
* Ammonia as fuel for shipping

New feedstock
~ Power generation and grid balancing
M Fuel for industry

B Fuel for residential and commercial
buildings

M Transportation fuel
M Existing feedstock



Bubble size in the legend @ Potential hydrogen demand market size in 2030
corresponds to 1 million metric @ Potential hydrogen demand market size in 2050

tons of hydrogen
Decarbonization

Decarbonization short-term moves long-term moves

High-grade Residential Medium- Centralized

Established and emerging

Distributed  Forklifts/ Trucks: Light-duty Existing Steel Aviation
power material vans/Lcy. Passenger feedstock Virgin Low- industrial and and low- power
handling  medium-and  Vvehicles: steel only i heat commgrmal ' gradg
heavy-duty Al fuels buildings industrial
trucks, passenger heat
captive cars
trucks in including
ports and  yayis pickup
0% trucks,
SUVs, cross-

overs
:a Fuel Cell & Hydroget

Energy Associatior 1



Scaling up Economic Opportunities:

Investments and Jobs

Annual investment New jobs

1
—

$1bn $2bn $8bn +50,000 +100,000 +500,000

2022 2025 2030 2022 2025 2030
Early scale-up  Diversification Broad rollout Early scale-up Diversification Broad rollout

1. Includes direct, indirect, and resulting jobs @ Fuel Cell & Hvdroa
uel Cell & Hydrogen

Energy Association 12



The US economy would benefit through emiss

reduction, growth, jobs, & use of domestic en

resources
Hydrogen in /DD|| @ @ -1zt
the US could ... . Strengthen the US ... Create a highly ... Provide significant In 2050
economy competitive source of environmental benefits

domestically produced  and improve air quality

~$750 bn low-emission energy o
in revenue ~1 00% 5326 A)

3 4 domestically produced
A4Mm
-36%

jobs
NOx

Note: Final energy demand excluding feedstock; share of abated CO? emissions relative to US emissions in 2050 as
forecasted in the IEA Reference Technology Scenario; for NOx, for tailpipe emissions only, based on EPA current NOx
emissions Fuel Cell & Hydrogen

Energy Association 13



>

Both sidés get what they want,

“We can
reduce carbon
emissions.”

“We can
create jobs.”

"
~ when hydrogen comes togetk

Cutting carbon and creating jobs? Hydrogen can do ti
jeling urban and rural communities? "
00. No matter your point of view, hydrogen i

ution ready to meet the aspirations ol \
o, let's tall

See how hydrogen bonds us at fcheaorg/hydrogenbonds FCH EA

/

@ Fuel Cell & Hydrogen

Energy Association

14
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"We can
reduce carbon
emissions."

“We can
create jobs.”

www.fchea.org/hydrogenbonds

Hydrogen is the
energy solution
that doesn’t
fuel the divide.

(7 FCHEA
Y Fuel Cell & Hydrogen
Energy Association




FCHEA Video

@ Hydrogen Bonds - Hydrogen Energy Cuts Carbon & Creates Jobs

FCHEA
e

Watch on (2 Youllube
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FCHEA.org/hydrogenbonds

7 FCHEA

Fuel Cell & Hydrogen
Energy Association




Thank You!

Fuel Cell & Hydrogen
Energy Association

1211 Connecticut Avenue, Suite 650
Washington, DC 20036
www.fchea.org
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FCHEA Video

@ Hydrogen Bonds - Hydrogen Energy Cuts Carbon & Creates Jobs
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Watch on (2 Youllube




