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. Transportation Sector and DOE Activities
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~ 1/3 of all energy
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" Driving Innovation:
* Reduced cost of
batteries by
80%
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* High Performance
Computing
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TRANSPORTATION SECTOR

Energy Affordability Energy Integration Energy Storage

Vehicle Technologies H2 & Fuel Cell Technologies Bioenergy Technologjes
($396M) ($150M) ($259M)
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Clean Cities Coalitions

Light, Medium & Heavy-duty Vehicles

Promote alternative fuel and
advanced vehicle technologies

through educational outreach

Alternative Fuel Infrastructure

Biodiesel Electricity Ethanol Hydrogen  Natural Gas Propane

|
A

Speed adoption through strategic
deployment efforts

Facilitate change by localizing
policies and resources

Connectivity and Automation

Share best practices through
stakeholder collaboration
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Clean Cities Coalitions

Clean City Coalition Results

Nearly 100 Clean Cities coalitions with thousands of . Since 1993, cumulative energy
stakeholders, representing ~80% of U.S. population impact of Clean Cities coalition

i activities surpassed 9.8 billion GGEs
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Snapshot of Hydrogen and Fuel Cells Applications in the United States

Examples of Applications Examples of stationary fuel cell installations

Stationary Power

%

Forklifts

Telecom, Government, Railroad, Utility sites

Telecom, Government, Railroad sites

Telecom and Government sites

Government, Railroad, Utllity sites

>30

Fuel Cell Buses

Telecom sites

Government sites

Railroad sites
Utility sites
Government and Railroad sites

Telecom and Rallroad sites

ih >45

H, Retail Stations

S >8,000

Fuel Cell Cars

* Over 8,000 stationary units include telecom/cell phone towers

Hydrogen Stations: Examples of Plans Across States

California Northeast HI, OH, SC, NY, CT, MA, CO, UT, TX,

200 stations planned | 12 — 20 stations planned | MI, and others with interest
CAFCP goal, 1000
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H2@Scale: Enabling Affordable, Reliable, Clean, & Secure Energy

_Across Sectors

Conventional Storage

Qil/
- Power Biomass
Renewables Generation
Ammonia/
Fertilizer
Nuclear Hydrogen
. Generation

Metals
Refining

Electric Grid
Infrastructure

Fossil

Other
End Use

Heating

Gas
Infrastructure

Hydrogen and Fuel Cell Program Budget
(FY 2019): S150M

Maximum Market Potential for the Industrial & Transport Sectors, Natural Gas, and Storage

(Ol Befining, Ammania, Metals, Biofuels, Natural Gas, Synthetic Fuels & Chemicals

Light-cluty FCEVs, Dther Transportation, and Grid Storage)

Total H2 Demand
(metric ton/county mi’/yr}
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Total: 166,000,000 metric ton H2 / yr
{Alaska & Havaii not shown)

=3 NIT

:NREL

H2@Scale demonstration projects just awarded
in Texas, lllinois and Florida
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Nearly $300M in Funding Announced

* Hydrogen and Fuel Cells - $64M (DE-FOA-0002229)
— Concept papers due Feb 25; full applications due April 20.

— 6 Topics from electrolyzer manufacturing; carbon fiber for compressed gas tanks; fuel cells and membranes
for heavy duty applications; new markets for hydrogen (e.g. steel production); demonstrations for emerging
applications (e.g. maritime, data centers), and workforce and training development).

* Vehicles - $133M (DE-FOA-0002197)
— Concept papers due Feb 21; full applications due April 14.

— 16 topics from advanced batteries and electrification in support of the recently-announced DOE Energy
Storage Grand Challenge; advanced engine and fuel technologies, including technologies for off-road
applications and alternative fueled engines; lightweight materials; new mobility technologies and alternative

fuels technology demonstrations).

* Bioenergy - $96M (DE-FOA-0002203)
— Concept papers due March b; full applications due April 30

— 7 topics from Scale up of Bench Applications to Biomass to Plastics Recycling to Restore Natural Resources
to Scalable CO2 Electrolysis).
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EMERGING FEEDSTOCKS (+traditional)

Economically
Advantageous
Feedstocks
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FY 2020 Budget Plans Sustainable Transportation Technology Offices

U.S. DEPARTMENT OF ENERGY

Vehicles

FY 2020
Enacted ($SK)

Subprograms

Batteries and Electrification

: 174,700
Technologies
Energy Efficient Mobility
Systems and Vehicle Systems 45,000
Advanced .Engmes and Fuel 70,000
Technologies
Materials Technology 40,000
Technology Integration 60,300
Data, Modeling and Analysis 6,000
Total 396,000

Bioenergy

FY 2020
Enacted (SK)

Subprograms

Feefjs’Fock Supply and 40,000
Logistics

Advanced Algal Systems 40,000
Conversion Technologies 110,000
System Pevelopment and 60,000
Integration

Data, Modellng, and 9,500
Analysis

Total 259,500
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H, and Fuel Cells

FY 2020
Enacted (SK)

Subprograms

Fuel Cell R&D 26,000
Hydrogen Fuel R&D 45,000
Hydrogen Infrastructure

R&D 25,000
Technology 41,000
Acceleration

Safety, Codes and

Standards 10,000
System Analysis 3,000

Total 150,000



For more information

Sunita Satyapal
Director, Hydrogen and Fuel Cell Technologies

David Howell
Director, Vehicle Technologies

Jonathan Male
Director, Bioenergy Technologies

https://www.energy.gov/eere/
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Hydrogen and Fuel Cell Resources

Celebrate National Save the Date:

H2tools.org
Hydrogen & Fuel Cell Day | | Feb 18 @ noon ET - H2IQ Hour: What'’s

October 8 or 10/08 .
(Held on its very own atomic- weight-day) NeW Wlth the Hyd rogen and Fuel Ce”
1 Program.
Register:www.energy.gov/eere/fuelcells/

fuel-cell-technologies-office-webinars

* May 19 - 22: Hydrogen and Fuel Cells
Hydrogen Annual Merit Review in Washington D.C.

INCREASE YOUR

H J @f;} Download the H2IQ resource for free:

2

— energy.gov/eere/fuelcells/downloads/increase-your-h2ig-training-resource

Sign up to receive hydrogen and fuel cell updates

www.energy.gov/eere/fuelcells/fuel-cell-technologies-office-newsletter

Learn more at: energy.gov/eere/fuelcells AND www.hydrogen.energy.gov

| FUEL CELL TECHNOLOGIES OFFICE
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energy.gov/eere/fuelcells/downloads/increase-your-h2iq-training-resource
http://www.energy.gov/eere/fuelcells/fuel-cell-technologies-office-webinars

