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Market Transformation

The Fuel Cell Technologies Market Transformation activity
is The U.S. Department of Energy’s (DOE’s) hydrogen and
fuel cell technologies deployment effort. Authorized by the
Energy Policy Act (EPAct) of 2005, Title VIII, and Sections
782 and 783, the mission of this activity is to accelerate the
commercialization and promote the adoption of hydrogen
and fuel cell technologies in emerging markets.

Market Transformation is based on the concept that federal
support can validate the economic and environmental
benefits of fuel cell technologies, and federal acquisi-

tions can help reduce costs through economies of scale
and establish the domestic manufacturing base needed

to support widespread commercialization. Adoption in
emerging markets expands the growth of green jobs, with
new opportunities in manufacturing, fuel cell maintenance
and support systems, and hydrogen production. And by
providing reliable field operations data and increasing user
confidence, early market deployments will help overcome
non-technical challenges to the expansion of hydrogen and
fuel cell technologies into the broader marketplace.

Strategies Market Transformation’s primary strategy is to
demonstrate the commercial viability of fuel cell power in
applications for which there is a business case, and com-
municate the environmental and economic benefits of the
clean energy technologies by:

. Using federal government as a test bed for adoption of
hydrogen and fuel cells;

. Demonstrating to industry the value proposition
through collection and analysis of performance data;
and

- Developing models, tools and templates for users to
provide best practices in real-world implementation.

Market Transformation is built on forming partnerships with
stakeholders throughout the U.S. These partners include
fuel cell manufacturers, industrial vehicle manufacturers,
national laboratories, state and local governments, and
other federal agencies. The collaborations have resulted in
the deployment of hundreds of fuel cells demonstrating the

use of these clean energy technologies to reduce green-
house gases and petroleum use.

Material Handling Equipment

With increased performance and decreased maintenance needs,
fuel cells for lift trucks can be cost competitive with established
battery-operated material handling equipment technologies on
a lifecycle basis. Like batteries, fuel cells—which only produce
water and heat as byproducts—do not emit any harmful air pol-
lutants while in use. Unlike batteries, however, fuel cells can be
rapidly refueled, boosting productivity by eliminating the time
and cost associated with battery change-outs. Fuel cells main-
tain full power capability between refueling, whereas batteries
may have some power loss between charges. And since fuel
cells don 't require chargers, battery storage, changing areas, or
related equipment, more warehouse space is available. Given
their operational benefits, short re-fueling times, and potential
for increasing productivity, fuel cells can provide a positive
return on investment for many operations.

Defense Logistics Agency Lift Trucks The Department of
Defense Defense Logistics Agency (DOD-DLA), in col-
laboration with DOE, are deploying nearly 120 fuel cell lift
trucks at four of its high-volume distribution centers across the
country (see Table 1 for details). In addition to demonstrating
the productivity and performance benefits of fuel cell material
handling equipment, these sites are using hydrogen from a
variety of sources including delivered hydrogen, on-site natural
gas reformation, hydrogen from wastewater digester gas, and
hydrogen produced via solar-powered water electrolysis. As of
February 2011, over 15,000 hydrogen indoor refuelings have
been performed at the Susquehanna, Pennsylvania site. The

Fuel cell lift truck at Defense Distribution Depot
Susqguehanna, Pennsylvania.
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Warner Robins, Georgia deployment has dispensed approxi-
mately 2,000 kg of hydrogen and operated a total of 12,000 lift
truck hours.

Table 1: Defense Logistics Agency Lift
Truck Projects

Location Fuel Hydrogen Start Date
Cell Production
Lift
Trucks
DLA Distribution 55 Delivered February
Susquehanna, PA hydrogen 2009
DLA Distribution 22 On-site natural November
Warner Robins, GA gas reformation | 2009
and mobile
refueling
Joint Base Lewis- 19 Delivered June 2011
McChord, WA hydrogen and
wastewater
digester gas
DLA Distribution 20 | Renewable H, July 201
San Joaquin, CA production
via solar-
powered water
electrolysis

Emergency Backup Power

Fuel cells are a potentially viable option for backup power,
particularly for mission critical operations and telecommunica-
tions. Traditional backup power technologies use batteries

or generators that operate on diesel, propane, or gasoline.
Although these systems are well-established, concerns about
batteries and generators are motivating many customers to
seek alternatives that provide high reliability and durability

at reasonable cost. Compared with batteries, fuel cells offer
longer continuous runtime and greater durability in harsh out-
door environments. And with fewer moving parts, they require
less maintenance than generators or batteries. They can also
be monitored remotely, reducing maintenance time. Compared
with generators, fuel cells are quieter and have no emissions.
On a lifecycle basis, fuel cells can offer significant cost savings
over both battery-generator systems and battery-only systems
when shorter runtime capabilities of up to 72 hrs are sufficient.
(These savings will be quantified in the next year as data is
collected).

FAA Fuel Cell Backup Power DOE is supporting a deploy-
ment of 26 back-up power fuel cells by the Federal Aviation
Administration (FAA) throughout the nation. The fuel cells
will be used to provide backup power to radio communications
equipment, weather monitoring equipment, smaller air traffic
control towers, and other important electronics applications.
The FAA considers backup power fuel cells to be an important

Fuel cell backup power in Milton, North Dakota.

strategic tool in supporting a diversity of electronic and com-
munications equipment across the country.

DOD and NASA Fuel Cell Backup Power The U.S. Army Corps
of Engineers’ Engineer Research and Development Center,
Construction Engineering Research Laboratory (ERDC-CERL)
recently announced the award of more than 200 kW in fuel

cell backup power across nine federal installations. The eight
DOD installations receiving emergency fuel cell backup power
units are Fort Bragg (NC), Fort Hood (TX), the U.S Military
Academy at West Point (NY), Aberdeen Proving Ground

(MD), Picatinny Arsenal (NJ), Cheyenne Mountain Air Force
Base (CO), U.S. Marine Corps Air Ground Combat Center 29
Palms (CA), and the Ohio National Guard (OH). The National
Aeronautical and Space Administration’s (NASA) Ames
Research Center at Moffett Field (CA) will be the ninth installa-
tion. Twenty-four buildings will receive mission critical backup
power. U.S. Army Tank, Automotive Research Development,
and Engineering Center (TARDEC) will host a series of fuel
cell user groups throughout these deployments. NASA will

Fuel cell backup power at Fort Jackson, South Carolina.
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provide hydrogen safety training for site personnel to include
first responders. All sites will become operational with fuel cell
backup power between July and December of 2011.

Fort Sumter National Monument in South Carolina.

Fort Sumter National Monument Energy SmartPARK DOE,
DOD, Department of Interior (DOI), National Park Service,
Fort Sumter National Monument, and the South Carolina
Research Authority (SCRA) are working together to deploy a
suite of technologies that will establish Fort Sumter National
Monument as an energy self-sufficient island. Following a fea-
sibility study and cost estimate, the project plans to install a fuel
cell backup power system, solar energy generation, and renew-
able hydrogen generation capability at the Fort. This is the first
project to be implemented as part of the Energy SmartPARKS
program, an innovative partnership between the National Park
Service and DOE, with a mission to implement and showcase
sustainable energy practices in national parks to inspire a green
energy future for America.

Mobile Lighting

Mobile light towers are commonly used for road maintenance,
general construction and other industrial applications.
Traditional diesel-based systems release toxic air contaminants,
particulate matter, and greenhouse gases that pollute the air
and contribute to global warming producing 4.2 g/kWh of

NO, and 0.4 g/kWh of particulate matter." These incumbent
technologies are also comparatively inefficient, noisy (creating
potentially hazardous working conditions for road crews), and
contribute to U.S. dependence on imported oil. In comparison,
the fuel cell mobile light tower produces zero emissions (0 g/
kWh of NO, and particulate matter) at the point of use, oper-
ates at nearly twice the efficiency of diesel systems with minimal
noise, and reduces dependence on diesel fuel. It is estimated

that one unit using renewably sourced hydrogen will eliminate
9.1 Mt of CO, and offset 900 gal of diesel fuel annually.

Fuel Cell-Powered Mobile Lighting Sandia National Laboratory
is facilitating a collaboration of private companies, government,
and research institutions in a project to launch and commercial-
ize a clean technology alternative to incumbent diesel-powered
equipment. The objective of the project is to design, build, and
field-test a fleet of fuel cell powered mobile light towers in real
world operating environments, including road construction,
airports, and entertainment industry deployments. The light
tower has been successfully used at many high-profile events,
including the Academy Awards, the Golden Globe Awards, the
Screen Actors Guild Awards, and the Grammy Awards. Key
stakeholders supporting the project include DOE, Boeing, and
the Caltrans Division of Research and Innovation. Other project
partners include Multiquip Inc., Altergy Systems, Stray Light
Optical Technologies and Luxim Inc.

Fuel cell mobile lighting tower at the 2011 Golden
Globes Awards ceremony.

Renewable Energy Storage

Producing hydrogen can provide a means of storing and
transmitting energy from renewable electricity generation
while addressing the intermittency of wind and solar resources,
with minimal or zero emissions. Use of hydrogen as a storage
medium enables time-shifting of wind and solar energy to meet
daily peak demand and compensate for the variability of renew-
ables to ensure a steady balance between supply and demand.
In locations where compressed-air and pumped-hydro energy
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storage are not feasible (where sufficient underground storage
or nearby reservoirs are not available), hydrogen may be a less
costly option than other available energy storage technologies.
Preliminary analyses have shown that fuel cells using stored
hydrogen have the potential to produce electricity for peak
demands on a cost-competitive basis with current peak power
generation from natural gas combustion engines. By playing

a valuable role in advancing the use of renewable energy,
hydrogen can indirectly contribute to the resulting reductions
in greenhouse gas emissions, and help to reduce the need for
natural gas consumption for peak power generation.

Big Island of Hawaii Hydrogen Energy Storage Project DOE
and the Naval Research Laboratory (NRL) are collaborating
with the University of Hawaii’s Hawaii Natural Energy Institute
(HNEI) on a project to demonstrate hydrogen energy systems
as a grid management tool to mitigate the impacts of renewable
energy generation intermittency on an electrical grid. The pro-
gram will analyze and demonstrate the use of an electrolyzer as
a controllable variable load that can provide grid services such
as up-regulation, down-regulation, and off-peak load (relieving
curtailment of as-available renewable energy). The hydrogen
produced will be used to fuel two hydrogen-powered shuttle
buses operated by the County of Hawaii Mass Transportation
Agency. This integrated system has the potential to optimize
use of renewable energy resources while reducing barriers to
the introduction of hydrogen infrastructure in Hawaii.

For More Information

For more information, visit http./www.hydrogenandfuelcells.
energy.gov.
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