Fuel cell backup power applications
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Our stationary power customers have aready installed highly-reliable, clean, cost-effective hydrogen fuel cell
systems in 3,000 locations across 46 U.S. states and 34 countries on 5 continents - and applications and
adoption continue to grow.

the cost differential with other forms of backup power. Applications of Fuel Cells in Critical Facilities
Telecommunications The telecommunications industry relies on a network of cell phone towers and field
facilities to transmit phone calls and data. To operate effectively, each of ...

Stationary fuel cells can be used for backup power, power for remote loca-tions, distributed power generation,
and cogeneration (in which excess heat released during electricity gen-eration is...

There are severa different types of fuel cell technologies that can be used in backup power applications,
including proton exchange membrane fuel cells (PEMFCs), solid oxide fuel cells (SOFCs), and phosphoric
acid fuel cells...

Fuel cells are a potentially viable option for backup power, particularly in the telecommunications sector.
Traditional backup power technologies use batteries and generators that operate on ...

A study [19] presents the fuel cell application as a backup power system for the grid to meet the power R.
Arunaet al. ... In literature, various expressions for reaction equations are available ...

Discover how Plug can provide backup power for mission-critical applications, emergency supply, and backup
generation; intermittent power for EV charging, renewable firming, and grid transformation; and primary
power for electrically ...

Stationary fuel cells can be used for backup power, power for remote loca-tions, distributed power generation,
and cogeneration (in which excess heat released during electricity gen-eration is used for other applications).

Early Markets: Fuel Cells for Backup Power Overview Fuel cells convert the chemical energy in hydrogen to
electricity with only water and heat as byproducts and are commercially available today for certain
applications. One of these is emergency backup power. Today"s commercialy available fuel cell backup
power (BUP)

1 A Total Cost of Ownership Model for Low Temperature PEM Fuel Cellsin Combined Heat and Power and
Backup Power Applications Nadir Saggiorato, Max Wei, Timothy Lipmanl, Ahmad Mayyasl, Shuk Han
Chan2, Hanna Breunig, Thomas McKone, Paul Beattie3, Patricia Chong3, Whitney G. Colella4, Brian D.
James4 Environmental Energy Technologies Division

A fuel cell backup power system has been installed in a base station of Turkish mobile telecom operator
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Turkcell in Bursa. A schematic of the installation can be seen in Fig. 1.The fuel cell backup power unit is
comprised of afuel cell power module and a startup battery, which are connected in parallel.

As noted above, hydrogen-powered fuel cell back-up power systems are one emerging sustainable alternative
that can provide over 10 h energy storage at high output (up to 10 MW) 11, 12.

The police station was the only building in the area to retain power during the massive blackout that hit the
Northeast in 2003. The fuel cell system also saved the police station $200,000 in capital costs by avoiding the
installation of power line extensions. State of the States. Fuel Cellsin America 2015, 6th Edition.

During the past decade, hundreds of fuel cell back-up projects across over 40 states in the United States have
demonstrated high reliability to offer uninterrupted supply with high durability (low voltage degradation) to
various government and private sectors (that is, telecommunication, railroads) 13, 14.

SOFCs, more traditional for stationary usages in generating location-centric electricity, require a temperature
of 1000&#176;C (1,830&#176;F) to produce energy. On a global scale, solid oxide fuel cell applications
include stacks for backup power generation, primarily for large businesses, data centers, and utilities.

This paper includes case studies on current fuel cell backup power locations and regional grid service
programs. The grid service benefits and system configurations for different operation modes provide
opportunities for expanding backup fuel cell applications responsive to grid needs.

The grid service benefits and system configurations for different operation modes provide opportunities for
expanding backup fuel cell applications responsive to grid needs. The objective of this work primarily focuses
on how fuel cells can become a significant part of the telecom backup power to reduce system costs,
environmental impact, and ...

to a wide range of power-intensive stationary applications and industries including data centers, health care
centers, commercial buildings, charging points for electric vehicles, or shore connections at ports. ... Fuel cell
backup power systems are solid state power generators with few moving parts and no degradation in standby
mode regardless...

Fuel cells are increasingly being used in stationary power applications such as backup power, microgrids, and
renewable energy systems. Thisis part two of athree-part FAQ series and digsinto awide variety of fuel ...

Stationary fuel cells can be used for backup power, power for remote loca-tions, distributed power generation,
and cogeneration (in which excess heat released during electricity gen-eration is used for other applications).
Fuel cells can power ailmost any portable application that typically uses batteries, from hand-held devices to
portable ...

Fuel cells can be used for primary power, backup power, or combined heat and power (CHP) for stationary
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applications. Stationary fuel cells can be sized to power anything from a single-family home to a large
business center, which means they make sense for a wide range of markets including retail, data centers,
residential, telecommunications, and many more.

Fuel cells can also power our trans-portation, including personal vehicles, trucks, buses, marine vessels, and
other specialty vehicles such as lift trucks and ground support equipment, as well as provide auxiliary power
to traditional transportation technolo-gies.

three-plus-year period in stationary, material handling equipment, auxiliary power, and backup power
applications. This surpassed a Fuel Cell Technologies Office ARRA objective to spur commercialization of an
early market technology by installing 1,000 fuel cell units across severa different applications, including
backup power.

Plug has been deploying fuel cells for 25 years. Now, we're using that same proven technology in stationary
applications. Discover how Plug can provide backup power for mission-critical applications, emergency
supply, and backup generation; intermittent power for EV charging, renewable firming, and grid
transformation; and primary power for electrically isolated locations.

Fuel Cell Technology for Railroad Backup Power Applications CSX authored this paper describing its use of
Plug (ReliOn) hydrogen fuel cells for railway communications applications. Read how fuel cells improved
reliability and sustainability for CSX.

The PEM fuel cell with compressed hydrogen fuel is the most popular fuel cell type used for backup power
applications. There are many fuel options available such as compressed hydrogen, liquid hydrogen, propane,
natural gas as well as many other fuel types. An electrolyzer system is a good option for backup power
applications because it can ...

Typical backup power fuel cell systems use pressurized bottled hydrogen, which powers the fuel cell stack and
produces regulated DC power, as well as clean exhaust and waste heat. Bottled hydrogen is suitable and
cost-effective for a range of telecom backup requirements, including 8 hours or less of backup power time,
lower power needs, and ...

PEM Fuel Cell Systems for 5- and 10-kW Backup Power Applications Prepared by: Battelle Memorial
Institute 505 King Avenue Columbus, OH 43201 Prepared for: U.S. Department of Energy Golden Field
Office Golden, CO DOE Contract No. DE-EE0005250 October 2016

a Unless otherwise stated, status based on input from RFI DE-FOA-0000738. b Time until 10% voltage
degradation when operated on a backup power duty cycle. ¢ Ratio of DC output energy from the power plant
to the lower heating value of the input fuel (hydrogen), averaged over duty cycle. d Time indicated is start-up
time for the fuel cell. The backup power system, including ...
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Hydrogen and Fuel Cell Technologies Office market transformation efforts focus on several key early market
applications.. Specialty vehicles;, Emergency backup power; Prime power for critical loads;, Specialty
Vehicles. For speciaty vehicles such as forklifts, fuel cells can be a cost-competitive aternative to traditional

|ead-acid batteries because:
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