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Use Fuel Cell Systems
for Reliable Backup Power

Proton exchange membrane (PEM) fuel cells offer a reliable backup
power source for remote cell sites or for extended-run power outages
wherever they may occur.

By James Kerr

In' today’s 24/7/365 communications-
on-demand world, businesses, indi-
als, emergency systems such as
RA, and governments rely on their
ant access to voice, data, video or all
e through their wireless devices to
ble to function effectively. In order
to provide customers with instant com-
munications anywhere in the world,
wireless telecom companies have to
construct and maintain cell phone tow-
ers and radio relay stations, sometimes

98 above ground level

in remote areas where the electrical
power grid’s reliability is marginal.
Despite grid outages, telecommunica-
tions engineers must keep these sites
operating without interruption to retain
customer loyalty and to avoid the high
cost and potentially life-threatening sit-
uations that may arise from a wireless
communications failure.

In anticipation of these grid out-
ages, most wireless telecom sites have
backup power systems that traditionally

have consisted of valve-regulated lead-
acid (VRLA) battery strings, gensets or
a combination of the two. These tradi-
tional solutions are not always appropri-
ate for sites requiring extended runtimes
(days versus hours), and they do not al-
ways work effectively. A battery string
can be expected to provide anywhere
from one to four hours of backup power,
but battery functicnality is negatively
affected by age, temperature, deterio-
ration of charge during down time and
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corrosion. In addition, there are environ-
mental problems with battery disposal.

A diese] or propane generator — on
its own or in combination with batter-
ies — provides longer backup. A gen-
erator’s runtime is based on how much
fuel is available for the generator and
how much power is needed to replace
the electricity lost from the grid outage.
The problem with generators is that
they are noisy, produce noxious emis-
sions, and, because they have several
moving parts, they need a lot of main-
tenance, repair and lubrication.

In recent years, an alternative to the
traditional backup electric power for
telecom installations has become com-
mercially available. It is the fuel cell.
A fuel cell produces electricity through
an electrochemical reaction.

The science behind fuel cells is not
new. It was discovered by Welsh law-
yer-turned-scientist  William  Robert
Grove in 1838, but it wasn’t until the

Liquid Fuel vs. Hydrogen Cylinders

48 hours of operation at 5 kW requires one of the following:

30 Hydragan
Cylinders

It takes one 55-gallon fuel tank of methanol-water fuel with a fuel reformer to produce
48 hours of 5-kilowatt output power versus 30 T-cylinders of hydrogen to produce the
same amount of output power.

The type of fuel cell commercially
available today and maést appropriate for
usc with wireless telecommunications

mid-20th century that designing and
building fuel cells with commercial
potential was explored.
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If you are building o new tower you must comply with the Notional Environmental Policy Act (NEPA) and the FCC National Programmatic
Agreement (NPA) for Impacts to Historic Resources. In many cases, modifications fo- existing fowers must also comply: with the NPA.

Dynamic Environmental Associates, Inc. i3 the Industry Recognized, Sourcea For:
+ NEPA & NPA Compliance
+ ASTM Environmental Site Assessments
+ Permitting, Auditing & Reporting
We have been working with the fower and wireless industries since 1993. Our frack record speks for itself.

Dynamic
ENVIRONMENTAL
Associates, Inc.

—

We cut risk.

Nationwide Toll Free 877.968.4787  info@DynamicEnvironmental.com  www.DynamicEnvironmental.com

We don’t cut corners.
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An alternative to the traditional backup electric power for telecom installations has become

commercially available: the fuel cell. A fuel cell, housed in the cabinet to the right side of the
platform, produces electricity through an electrochemical reaction.

With a fuel cell system that has an integrated fuel reformer and a fuel tank (in the cabinet
to the left), when the grid power fails at a wireless telecom slte, a small battery string takes
over the site's load for a couple of minutes while the fuel reformer starts up and produces
hydrogen, and then the fuel cell begins powering the site’s load (the three base stations in
the other cabinets).

96 above ground level

sites is the proton exchange membrane
(PEM) fuel cell. PEM fuel cells are
compact, durable, reliable and quiet,
and they operate at peak efficiency in
a wide temperature range (—40 degrees
C to +50 degrees C) and in adverse
weather. In addition, they have few
moving parts (thus needing minimal
maintenance), they come in sizes rang-
ing from 250 watts to 250 kilowatts,
they can readily adjust their electronic
output to meet shifting power demands,
and they offer a high energy density.
Also, fuel cells are fast starting and can
begin delivering electricity within sec-
onds of activation. :

The typical runtime for one of to-

day’s fuel cells operating on 6 bottles

of hydrogen (one bottle = 1 T-cylinder,
which includes 7,392 liters of hydro-
gen) is 10 hours at 5 kilowatts of output
power. For longer runtimes, additional
bottles of hydrogen can be hot-swapped
into the hydrogen storage cabinet. How-
ever, there can be limitations as to how
much extended backup runtime can be
achieved by hot-swapping bottles of
hydrogen. The extended backup run-
time can be limited by the amount of
space for storage of additional bottles
of hydrogen at a fuel cell installation or
by the remoteness of a fuel cell instal-
lation, either of which may make hot-
swapping unfeasible.

There is a new technology that has
already been successfully deployed
commercially and that can extend fuel
cell backup runtime not by hours, but
by days. It is called a fuel reformer.
To put it simply, what a fuel reformer
does is to take a liquid hydrocarbon/
water fuel and extract the highly puri-
fied hydrogen so it is readily available
for use as fuel in the fuel cell.

A typical example of the effective-
ness of the use of a fuel reformer in-
tegrated with a fuel cell as a reliable
source of extended run backup power
for a remote cell tower is the case of
Telefonica Moviles, a wireless teiecom
service provider in Spain. A remote cell
tower operated by the company north
of Madrid in central Spain suffered re-
peated power outages. An aging power
recovery system consisting of a large
bank of batteries proved difficult and
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costly to maintain, Telefonica Moviles
needed to find a reliable, autonomous,
low-emission solution for its remote
backup power problem. They chose
a fuel cell with an integrated fuel re-
former that came with a 55-gallon tank
of methanol/water fuel. Using the fuel
reformer combined with the fuel cell,
the 55 gallons of liquid fuel supported
Telefonica Moviles® 2,000-watt load
at that remote cell tower reliably for
more than four days (more than 100
hours of operation) without the need
for refueling.

With a fuel cell system that has an
integrated fuel reformerand a fuel tank,
when the grid power fails at a wireless
telecom site, a small battery string
takes over the site’s load for a couple
of minutes while the fuel reformer
starts up and produces hydrogen, and
then the fuel cell begins powering the
site’s load. An available system is pow-
ered by HydroPlus liquid fuel, a mix
of water and methanol (62 percent by
weight methanol). The fuel reformer

expansion of wireless services.

is highly efficient, recycling the waste
heat from the fuel reforming process
and directing it back to the reformer’s
combustion chamber where the waste
heat takes over as the heat supply to
vaporize the liqguid methanol-water
fuel.

The typical runtime
for one of today’s fuel
cells operating on Six

hotties of hydrogen is 10
hours at 5 kilowatts of
output power.

This system solves the problem of
delivering needed onsite, on-demand
electricity during power outages, and it
yields immediate savings in footprint,
weight, regulatory setbacks (clear
space requirements), simplified refu-
eling and, most importantly, extended
runtimes.
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1t takes one 55-gallon fuel tank of
methanol-water fuel with a fuel reform-
er to produce 48 hours of 5-kilowatt
output power versus 30 T-cylinders of
hydrogen to produce the same amount
of output power. The fuel tank and re-
former create a 72 percent reduction
in footprint and a 67 percent reduction
in weight over the amount of bottled
hydrogen (and number of hot swaps
needed) to produce the same 5-kilowatt
power output.

The commercially available fuel cell
with an integrated fuel reformer and
supply of HydroPlus methanol-water
fuel is an increasingly popular, highly
reliable, and cost-effective backup
power source for remote sites and ex-
tended-run power outages for the wire-
less telecom industry. aol

James Kerr is product markeiing
manager at ldaTech, ‘Bend, Ore. The
company sells fuel cell systems with
integrated fuel reformers and fuel
tanks.
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TowerSource is your source for the most complete
asset search experience. Find the most relevant tower
and vertical asset information so you can make faster
and moresinformed decisions for build-outs or

TowerSource Search offers:

v Finding sites for lease orsale

v Viewing and searching within a 5 mile radius
v Generating reports for search rings

v Creating and saving projects

Improve your time to market while saving operational
expense and growing revenue with TowerSource
Search capabilities.
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