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Advantages of hydrogen as an energy carrier
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Very High Specific Energy

Specific Energy Comparison (kWh/kg)

sl

gasoline diesel natural gas hydrogen
Aboutthree timesmore
energy by mass than most

other fuels!
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Hydrogen is a clean , sustainable, versatile, and efficient energy carr
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Focus 2020 Targets by Application

Applied research, development and innovation
of hydrogen and fuel cell technologigbkat

enableenergy security, resiliency, and a strong
domestic economyn emerging markets.

Fuel Cell CosB40/kW | $1,000/k\W*
$1,500/kW**

Durability 5,000hrs | 80,000hnrs

Sub-Programs

Research and
Development (R&D)

>
E H:E::Eienn Technology H, StorageCost $1 O/ kWh
% Et' . Acceleration (On-Board) 1.8kWHh/L, 1.3 kWh/kg
z <¥/gge
Safety Codes and Standards H, Cost at Pump <$7/gge(ear|y market)
o Nora Gas

Strengthening U.S. energy securiyd the economyhrough R&Don hydrogen and fuel cells
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Fuel Cell System

H, Production, Delivery &

Onboard H Storage

. $230/kW Dispensing (700bar compressed syste
I $16/gge B $33/kWh
t
$137gge
SOIkW
y $17/kWh
$53/KW $7.5%/gge g
S00KIyr to e $15/kWh
$5**/ gge 500K/yr
$40/kW <$4/gge $10/kWh
2020 Targets | HighVolume Projection [l LowVolume Estimate

*Based on Electrolysis **Based on NG SMR

*For illustration purposes only, not drawn to sca
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Conceptual Hat Scale Energy System
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Value Added
Applications

Hydrogen/
Natural Gas
Infrastructure

Hydrogen
Vehicle

™)

Synthetic
Fuels

Upgrading
Qil /
Biomass

Nonwma.od-g“N

*|llustrative example, not comprehensive
Source: NREL
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o000 . FUel Cell Systems Shipp&doridwide by Application
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Gapacity shipped prOleal\I?f the capacity
in 2015 = 300 MW & ~2X:> in 2014

Consistent~-30% annual growth since 2010




Hydrogen Infrastructure ActivitiesStatus

California
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Northeast
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As ofNovember 30 (Datirom CaFCBune2016 status repokt
http://cafcp.org/sites/default/files/h2_station_list.pdf
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To find a Hstation near you:afdc.energy.gov/locator/stationg


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

(NG10]0)

1.400 by February 2017

1,200

1,000
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510]0)
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Note: Cumulative number of vehicles sold/leased. Source: hybridcars.com




