Application Note
Solid Oxide Fuel Cells for
Railroad Wayside Applications

Problem
Railroads need to keep their trains moving 24/7. Stopped
trains equal stopped revenue for railroads and unhappy
customers.
Solution
Ultra-AMI’s 250W solid oxide, propane or natural gas
powered fuel cells provide reliable, clean, extended backup
power protection for highway crossings, signals and other
equipment along the wayside, ensuring that critical equipment
and trains operate without interruption.
Why Fuel Cells?
Ultra-AMI fuel cells have several advantages over other
power solutions currently being used in the railroad
industry. Unlike conventional gas/diesel generators, which
require frequent operation to prevent deterioration, fuel cells
have the advantages of reliably starting after extended storage,
minimal maintenance, and the stability of fuel. Reduced fuel
consumption both in the direct reduction in fuel use and
associated transportation costs can save 70-80% over the use
of conventional gas/diesel generators. While the use of solar
and batteries to power equipment is cost effective, it doesn’t
ensure 100% uptime. Ultra-AMI fuel cells are a reliable
backup that, unlike solar, isn’t dependent on environmental
factors and will always provide power when needed.
How It Works
Ultra-AMI fuel cells are designed to work with existing
power infrastructure. Powered by readily available and low
cost propane or natural gas, Ultra-AMI fuel cells have the
ability to sit in standby mode for months to years at a time
monitoring battery voltage and are then able to automatically
start when the batteries dip below a pre-determined threshold.
After a 25-30 minute start-up period, the fuel cell will begin
charging the batteries and powering the load.
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Solid Oxide Fuel Cells for
Railroad Wayside Applications

Key Advantages
Fuel
Powered by propane or natural gas; readily available, easily
transportable and low cost. Solid oxide fuel cells are fuel
efficient, burning ¼ lb LP/hour and can provide 130-160 hours
of runtime on two (2) standard BBQ propane tanks. Larger
tanks can be used to provide even longer runtimes.
Cold Weather Performance
When compared to other fuel cell solutions, an Ultra-AMI solid
oxide fuel cell offers a much broader environmental operating
and storage envelope. Because a SOFC utilizes a ceramic electrolyte, they are not susceptible to freezing and thawing cycles
that are a common problem for fuel cells that use a hydrated
polymer membrane (PEM fuel cells). A SOFC can operate in
very cold climates (-40°C to 50°C), whereas other fuel cells
may require continuous electrical energy input or the unnecessary consumption of fuel to prevent freezing.
Proven Rugged Design
Pioneered in military applications, Ultra-AMI fuel cells were
put through the paces via heat, cold, dust, wind and drop testing. Years of use in the world’s harshest climates has proven
that these fuel cells can withstand a range of stresses and still
perform flawlessly in virtually any environment.
Low Maintenance
Features and functions like self-diagnostics and remote health
monitoring combine for fewer site trips and reduced fuel
usage and associated transportation costs. Ultra-AMI fuel cells
are impervious to time, temperature and weather, allowing for
maintenance-free, zero fuel consumption in standby mode ensuring that fuel is available and the system is ready to provide
power when needed.

Need Proof?
Check out these Railroad Case Studies!

Case Study

Fuel Cell Backup Power System for
Railroad Crossing Application

Case Study

Hybrid Power System for
Railroad Signaling Application
www.redhawkenergy.net/casestudies.html
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