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A Fuel Cell is a solid state DC generator that converts fuel and air into electricity. Fuel Cells are a clean, reliable 
and quiet power source and have been deployed worldwide for a variety of  critical backup applications.  

Fuel Cells have several advantages over other backup power solutions. 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.  Fuel Cells are a reliable backup that, unlike 
solar, isn’t dependent on environmental factors and will always provide power when needed.

A Solid Oxide Fuel Cell (SOFC) is an electrochemical reaction de-
vice that converts fuel and air into electricity without combustion.  
A SOFC is comprised of  three parts: an electrolyte, an anode and a 
cathode.  The electrolyte is a solid ceramic material and the anode and 
cathode parts feature coatings of  electrolyte.  SOFC are high tempera-
ture fuel cells.  Warm air enters the cathode side and steam mixes with 
fuel (propane/natural gas) to produce reformed fuel, which enters the 
anode side.  This process leads to a chemical reaction as the reformed 
fuel crosses the anode it attracts oxygen ions from the cathode.  The 
oxygen ions join with the reformed fuel to produce DC electricity, 
water, and small traces of  carbon dioxide.  The warm water is  
continuously recycled to produce steam needed to reform the fuel  
and generate the heat required for fuel cell operation.  

What is a Fuel Cell? 

Solid Oxide Design

Why Fuel Cells? 
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•	 Highway Crossings
•	 Intermediate Signals
•	 Control Points 
•	 Positive Train Control

•	 Remote Site Power

•	 Remote Monitoring
•	 Well Heads
•	 Gathering Sites
•	 Pumping Stations

•	 Traffic	Control
•	 Border Security
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Advantages
•	 Clean “green” energy producer
•	 Reliable operation in extreme environments
•	 Low emissions
•	 Lower maintenance intervals/$costs than 

gas/diesel generators
•	 “Turnkey solution” with minimal setup

Disadvantages
•	 Startup is not instantaneous
•	 Ongoing fuel supply required
•	 Larger upfront $cost than gas/diesel  

generators
•	 Not well suited for 24/7 prime  

power applications



P250i Fuel Cells
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Ultra-USSI’s P250i solid oxide, propane or natural gas powered fuel cells provide 
reliable, clean, extended backup power protection for a variety of  applications 
ensuring that critical equipment operates without interruption. The P250i integrates 
seamlessly with the utility grid, generators, batteries, solar and wind.  It’s compact 
design allows the P250i to be housed inside a power enclosure with batteries, fuel 
connection hardware, a fuel supply, and automation/communication equipment.     

The P250i is designed to work with existing power  
infrastructure.  Powered by readily available and low cost 
propane or natural gas, the P250i has the ability to sit in 
standby mode for months to years at a time monitoring  
battery voltage and automatically start when the batteries 
dip below a pre-determined threshold.  After a 25-30 minute 
startup period, the fuel cell will begin charging the batteries 
and powering the load.  

Quick Specs 

How It Works 

•	 250 Watts

•	 12-24 VDC

•	 Powered by Propane or Natural Gas

•	 Fuel Consumption: ¼ lb LP/hour

•	 Operation in hot, cold, wet and dry climates 
-40°F to 122°F

•	 Low Maintenance

•	 Eco-Friendly

•	 Quiet Operation Flexible Siting - Stand-alone on its own  
foundation or bracketed to the side of  an equipment 
house (pictured above). 
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Key Features & Benefits
Fuel

All Weather Performance

Telematics Monitoring (Option)

The P250i is powered by propane or natural gas; readily available, easily transportable and low 
cost.		Not	only	is	the	P250i	inexpensive	to	power,	it	is	also	very	fuel	efficient,	burning	¼ lb LP/
hour.  Runtime using two (2) standard BBQ propane tanks ranges from 130-160 hours.  Larger 
tanks can be used to provide even longer runtimes.   

When compared to other fuel cell solutions, the P250i and its solid oxide design offers a much 
broader environmental operating and storage envelope (-40°F to 122°F).  The P250i utilizes a  
ceramic electrolyte which is not susceptible to freezing and thawing cycles that are a common 
problem for fuel cells that use a hydrated polymer membrane (PEM fuel cells). The P250i can  
reliably operate in very cold climates (-40°F), whereas a PEM fuel cell may require continuous 
electrical energy input or the unnecessary consumption of  fuel to prevent the unit from freezing.   

Real-time operational visibility via cellular/satellite service to web portal dashboard provides alerts 
and reports to reduce site trips and prevent problems before they occur.   
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Hybrid Options
Solar & Fuel Cell Hybrid 

Solar & Fuel Cell Hybrid Power Systems are a popular option 
for applications seeking to increase overall system availability and 
reliability.  Solar power systems are effective in most places with 
unobstructed access to sunlight, while fuel cells are suitable for 
use in a variety of  climates but must have a local fuel supply.   

Typical System Operation
The solar array, fuel cell and batteries all work together as a 
“hybrid” system. The solar array converts sunlight into electric-
ity.  The batteries are charged by the solar controller assembly.  
If  the batteries are fully charged and being maintained above a 
certain predetermined threshold voltage by the solar array, the 
fuel cell is idle. When the batteries reach the lower threshold 
voltage level, the fuel cell system will automatically turn on.  
After a 25-30 minute start-up period, the fuel cell will begin 
charging the batteries and powering the load.     



Example Projects
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Fuel Cell Backup Power Systems  
@ Multiple Railroad Wayside Applications

Hybrid Power System  
@ Railroad Signaling Application

Ultra-USSI’s P250i Solid Oxide Fuel Cells provide extended, low maintenance backup power to various  
railroad crossings and intermediate signals on a critical stretch of  railroad track along the Gulf  Coast.  
The ultimate goal is to “harden” that section of  track against weather phenomena prone to the area.   
In this application, the 250W fuel cell is housed inside a power enclosure with its fuel supply, fuel  
connection hardware and automation/communication equipment. 

Consisting of  a P250i Fuel Cell, Solar Array, Solar Controller and Batteries - this hybrid system was designed to 
reliably meet a range of  expected on-site conditions and load demands for a remote railroad signal application.  
The solar array consists of  one (1) circuit totally 250W preassembled to mounting framework.  Regulation of  
the solar system output is provided by one (1) TriStar PV controller that monitors the voltage of  the battery 
bank and controls the solar array outputs to prevent the overcharging of  the batteries.    Powered by commer-
cially available propane, the P250i is operated “on-demand” based upon the remaining battery capacity.  If  the 
batteries dip below the lower threshold voltage level, the P250i will automatically turn on and after a 25-30  
minute startup will begin to charge the batteries and power the load.  The P250i is housed in an integrated  
power	enclosure	with	a	fuel	supply,	filters,	appropriate	gas	connection	hoses	and	a	termination	section	for	 
incoming and outgoing electrical connections.

For more info download the Case Studies for these projects at www.redhawkenergy.net/casestudies.html
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RedHawk Energy Systems, LLC is a manufacturing and value-added subsidiary of  the 
Arthur N. Ulrich Company.  We specialize in the design, engineering, fabrication and 
installation of  renewable energy systems, battery systems and battery maintenance  
accessories for critical remote site, utility grid-tie and backup power applications.  

Solar (PV) Power Systems

RP Series Retractable Mast

Fuel Cells

Wind Turbines

Stirling Engines

Hybrids

Batteries

Battery Boxes & Enclosures

Battery Testers & Maintenance Access.


