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Advantages of hydrogen as an energy carrier

Hydrogen is a clean , sustainable, versatile, and efficient energy carrier

A multitude of 
sources can be used 

to produce H2

Many applications 
rely on or could 
benefit from H2

About three times more 
energy by mass than most 

other fuels!

Very High Specific Energy
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DOE Hydrogen and Fuel Cells Program

Strengthening U.S. energy security and the economy through R&D on hydrogen and fuel cells

Fuel Cell Cost 

Durability

H2 Cost at Pump

$40/kW

5,000 hrs 80,000 hrs

$1,000/kW*
$1,500/kW**

<$4/gge
<$7/gge(early market)

$10/kWhH2 Storage Cost   
(On-Board)

2020 Targets by Application

*For Natural Gas
**For Biogas

1.8 kWh/L, 1.3 kWh/kg

Applied research, development and innovation 
of hydrogen and fuel cell technologies that 

enable energy security, resiliency, and a strong 

domestic economy in emerging markets. 

Focus 
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DOE Cost Status and Targets

Fuel Cell System H2 Production, Delivery & 
Dispensing 

Onboard H2 Storage 
(700-bar compressed system)

$40/kW <$4/gge $10/kWh

2020 Targets High-Volume Projection Low-Volume Estimate

$53/kW

$230/kW

$16/gge
to

$13/gge

$15/kWh

$33/kWh

$59/kW
100K/yr

500K/yr

500K/yr

$17/kWh
100K/yr

$7.5*/gge
to

$5**/ gge

*Based on Electrolysis  **Based on NG SMR *For illustration purposes only, not drawn to scale
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Techno-Economic Analysis Guides R&D Portfolio
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Membranes

Advanced 
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Alternate 
Approaches

Low Cost Carbon 
Fiber (CF)

Long term Materials 
Approaches
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Conceptual H2 at Scale Energy System

*Illustrative example, not comprehensive
Source:  NREL

Geothermal
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Portable Transportation Stationary

Market Growth in Fuel Cell Sales

Consistent ~30% annual growth since 2010 

>60,000 Fuel Cells Shipped in 2015

Fuel Cell Systems Shipped Worldwide by Application

Source: Navigant Research (2008-2013) & E4tech (2014-2015)

Approximately

300 MW
Capacity  shipped

~2X the capacity

in 2014in 2015 &
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H2 Stations
26 retail 

Approx. 60 underway
Funding for: 100 

California Northeast 

Hydrogen Infrastructure Activities- Status 

Green icons indicate 
Open Retail Stations 

FCV

California
Connecticut
Massachusetts
Maryland
New York
Oregon
RhodeIsland
Vermont

~ 12 to 25 Retail H2 Stations (planned)

Open - Retail HubOpen Non-Retail In Progress
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Site Acquisition

Pre-Permit
Application

In Permitting

Planning
Approval

Approved to
Build

Under
Construction

Commissioning

Open - Non-
Retail

Open-Retail

As of November 30 (Data from CaFCPJune 2016 status report-
http://cafcp.org/sites/default/files/h2_station_list.pdf

To find a H2 station near you:  afdc.energy.gov/locator/stations/ 

http://cafcp.org/sites/default/files/h2_station_list.pdf
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Commercial Fuel Cell Cars are Here 
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Fuel Cell Cars Sold/Leased in the U.S

1,500
by February 2017

fuelcell cars

3 Models on the Road 

Note: Cumulative number of vehicles sold/leased. Source: hybridcars.com

Hyundai Tucson

Toyota Mirai

Honda Clarity


