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Fuel cell systems provide
backup power in telecom
applications

By Kathy Fosberg — Marketing Communications Manager, IdaTech LLC,

Oregon, USA

With wireless communications systems rapidly expanding around the world,
there is a critical need for dependable and economical baclkup power. Cell tow-
ers are often sited in remote locations, making regular maintenance costly and
emergency servicing extremely difficult. This article explains how fuel cell sys-
tems provide reliable backup power that enables wireless networks to remain

operational for extended periods of time.

Introduction

‘Today's elecommunications retworks demand
backup power solutions thar provide highly reli-
able, cost-effective power for extended periods
of dime. With an increasing need for reliable
backup power at cellular sites, telecom carriers
are choosing fucl cells over mraditional selutions
such as valve-regulated lead-acid (VRLA) bas-
teries and diesel generators.

The type of fucl cell commercially available
today and most appropriate for use with telecom
sites is the preton-exchange membranc (PEM)
fuel cell. These fuel wells are compace, durable,
reliable, quict, and operate at pezk efliciency
in a wide range of climates (—40°C. w0 +50°C)
and adverse weather conditions. In addition,

they have few moving parts (thus needing mini-

mal mainrenance), come in sizes ranging from

250 W o 250 kW, can readily adjust their elec-
tronic output to meet shifting power demands,

and offer a high energy density.

Hydrogen bottles it

Typical backup power fuel cell systems use pres-
surized bottled hydrogen, which powers the fuel
cell stack and preduces regulaced DC power,

as well as clean exhaust and waste heat. Bottled
hydrogen is suitable and cost-effective for a
range of telecom backup requirements, includ-
ing 8 hours or less of backup power time, lower
power needs, and where convenient access to
hydrogen refueling is available.

The typical runtime for one of today's fuel
cclls operating on six cylindets of hydrogen
(where ane T-cylinder holds 7392 licers of
hydrogen) is 10 hours at 3 kW of output

Figure 1. An ldaTech ElectraGen™ XTI installation at a telecom site.

power. Far longer runtimes, additional cylin-
ders of hydrogen can be hot-swapped into the
hydrogen storage cabinec.

However, there can be limitations as to how
much backup power runtime can be achieved
by hot-swapping hydrogen cylinders. The run-
time cant be limited by the amount of space for
hydrogen storage ar a telecom site andfor the
remoteness of a site, which makes hot-swapping

of hydragen cylinders less desirable.

Fuel processing the key

When critical sites require more than 8 hours,
or cven days of backup power, then a liquid
fuel system with a fucl processor can be the
more practical and economical solution. Liquid
fucl, such as a mixture of methanol and water,
provides an attractive alrernative to hydrogen
gas for powering fuel cell systcms.

A fuel processor uses a liquid fuel to make
hydrogen onsite and on demand. Fuel process-
ing is the act of converting hydregen-rich
fuels inco a pure hydrogen stream as needed,
then feeding the pure hydrogen direcdy into
a fuel coll stack. IdaTech, a fuel cell manufac-
turer based in Bend, Oregon, has developed
fuel processors for a variety of common [uels,
including methanol {found in windshield wash-
er fluid and other common products).

In the comparisen between liquid fuel and
hydrogen bottles, 59 gallons of methanolfwarer
fuel mixture used in IdaTech’s fuel processor
will provide the same amounc of power for the
same lengeh of dme as 30 hydrogen cylinders.
In situations where hydrogen storage is difficule
because of space and weight restrictions, the
liquid fuel combined with IdaTech's industry-

leading fuel reformer makes sense.

Fuel processor basics

To create power, the fuel cell system first acti-
vates a burner to drive the reaction, foliowed
by fuel vaporization. Within the catalyst tubes,

the fuel is broken inte hydrogen melecules
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power. For longer runtimes, additional cylin-
ders of hydrogen can be horswapped into the
hydrogen storage cabiner,

However, there can be limications as o how
much backup power runtime can be achieved
by hot-swapping hydrogen cylinders. The run-
time can be limited by the amount of space for
hydrogen storage ar a relecom site and/or the
remalteness of a site, which makes hot-swapping
of hydrogen cylinders less desirable.

Fuel processing the key

When critical sites require more than 8 hows,
or even days of backup power, then a liquid
fuel system with a fuel pracessor can be the
more practical and econamical solution, Liguid
fuel, such as a mixrure of methanol and warer,
provides an attractive alternatcive to hydrogen
gas for powering luel cell systems.

A fuel processor uses a liquid fuel to make
hydrogen onsite and on demand. Fuel process-
ing is the act of converting hydregen-rich
fuels ino a pure hydrogen stream as needed,
then feeding the pure hydrogen dircctly into
a fuel cell stack. IdaTech, a fucl cell manufac-
wirer based in Bend, Oregon, has developed
fuel processors for a variety of common fuels,
including methanel {found in windshield wash-
er fluid and other common producrs).

In the comparison between liquid fuel and
hydrogen bottles, 59 gallons of methancl/water
fuel mixeure used in IdaTech’s fuel pracessor
will provide the same amount of power for the
same length of time as 30 hydrogen cylinders.
In sicuations where hydragen storage is difficule
because of space and weight restricrions, the
liquid fuel combined with ¥daTech’s indusery-
leading fuel reformer makes sense.

Fuel processor basics

To create power, the fuel cell system first acti-
vates a burner o drive the reaction, followed
by fuel vaporization, Within the caralyst tubes,

the fuel is broken into hydrogen molecules

and other components. From there, the raw
reformed fuel (H,, CO, CO, cc) is pu.riﬁcd
by the meral membrane, and the waste ele-
ments are recycled in a clean, efficient apera-
tion, producing >99.9% pure hydrogen. The
key differentiator in the fuel processing stages is
the method of hydrogen purification.

IdaTecls ElectraGen™ ME backup power
PEM fuel cell system includes a fucl reformer
module designed 1o produce hydrogen, onsite
and on-demand. This system provides viraually
unlimited backup power runtimes, and is ideal
for sites where hydragen storage is not practical,
or in remote locations where hydrogen delivery

is not feasible.

Reforming methanol

HydroPlus, the fuel used o operare the
ClectraGen ME fuel cell system, is an easy o
handle fuel mixwre of methanol and water,
Methanol is a readily available fucl thart is
currently used in commen applications such
as windshield washer fluid, engine addirives,
molded sear cushions, fatex paints, clear plas-
tic bottles and silicon sealants, among athers.
The majority of US methanel productien is in
Texas, with other plants located in Tennessee
and the Midwest.

As a fuel, merchanol is beneficial as ic is casily
transported, water-miscible, bicdegrades quick-
ly, and is salfur-free. Methanol is less flamma-
ble chan gasoline, and burns with a cool, low
particulate fame. The fuel is already used as a
transportation fuel.

Case study: Off-grid
telecommunications

in Wales

Orange UK, the UKs leading wireless and wire-
line carrier, was rasked with replacing an LPG
(liquid petroleum gas) generaror ar a remote
radio transmission and base transceiver stacion
(BTS) off-grid site in a natural park in the

Elan Valley in Wales. Alchough a difficudt-to-
access remote site, it is essential that the power
remains on, as che site supports critical public
safety communicatians.

Orange UK wanted an environmentally
sound solution for che off-grid location, with
dependability, reliability and seamless transi-
tion to power all mandatory elements for che
replacement system. Quiet operation was also a
goal because of the narural setting.

After a careful selection process, Orange UK
chose the IdaTech ElectraGen 5 System and
ElectraGen XTR meodule for an extended-run
solution. The 5 kW incegrated fuel cell system
was installed to work in combination with a
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Liquid Fuel vs. Hydrogen Cylinders

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

Reformer with

225 liters or
59 galions of
“HydroPius
{Uiquid Fuel)

Figure 2. Liquid fue! versus hydrogen cylinders: hydrogen storage can be difficult because of space

and weight restrictions.

2.5 kW solar panel array and a 2.5 kW wind
turbine for a truly hybrid solution. A 1000 Ah
battery bank stores the energy generared by
the fuel cell, solar array and turbine, and pove-
ers relecom equipment located on the site. The
outdoor installadon incorporates the three
renewable energy systems and an integrated
stainless steel meehanol storage tank.

The ElectraGen 5/ElectraGen XTR solution
was sclected to reliably recharge the battery
string when sun or wind power is not available,
to ensure continuous powet for the site power
requirements through an environmentally
friendly energy combination,

The IdaTech solution was an attractive com-

bination to Orange UK, as the ElectraGen 5

fuel cell system is able to provide up to 5 KW
of charging power, while the ElectraGen XTR
module liquid-fueled reformer enables extended
runtimes by producing high-purity hydrogen
from a hydrogen-rich liquid fuel. In combina-
tion, the owo systcms remove the necd for
onsite hydrogen storage, as the hydrogen is
created and purified on demand. This is impor-
canr, as its abiliey to operate on liquid fuel sim-
phifies fuel delivery logistics.

T'he EleceraGen X TR module operates on
the methanol/water HydroPlus fuel mixeure,
removing any need for onsite hydrogen storage.
This fuel provides a higher energy density and
lower siting risk than hydrogen-only solutions.
As a liquid, HydroPlus is a more compacr fucl,
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Figure 3. Hydrogen generation

a fuel processor.

Hydrogen Generation: How it Works

5. Metal membrane:
Simple, single step
purification,

4. Raw, reformed
fuel, H2, CO,CO2,
CH3, etc.

2. Steam/fuel
vaporization.

*s Fuelln




Figure 4. The ElectraGen™ ME fuel cell system
is already commercially available for critical

and remote telecom backup power
applicatiens.

enabling significantly longer power autonomy
at the site, which is difficult to achieve with
indusrrial hydrogen cylinders. In addicion ro
the onsite hydrogen generaton aspect, the
IdaTech extended-run fuel cell solution was
chosen for its remote monitoring capabilities
through a GSM connection, and its low main-
tenance requirements.

Case study: Trinidad
deploys reformer-based
systems

The telecom carrier in Trinidad wants a backup
power soluten that is environmentally friendly,

requitcs minimal maintenance, and offers a

long backup time, in excess of 40 h with one
fuel filling. The system footprint is also a major
concern, because most sices have very lintle
equipment space Icft. Some sires are small,
while others are expased t traffic, and there-
fare system footpring noise, emissions, and fucl
logistics wete ey deciding factors in choosing a
backup power syscem.

In addition to backing up its wireless infra-
structure, che carrier was also looking for a backup
power solution for its expanding DLC (digical
loop cartier) infrasirucnure, which delivers phone,
TV, broadband and security scrvices o its cusrom-
ers. These expanding services have positioned
themscives as the 1elecom leader in cheir market.

In Seprember 2009, after comparing lead-
ing competitive solutions, Trinidad’s telecom
carticr selected IdaTech’s FleciraGen XTi
fuel cell sysiem for commercial deployment,
from Precision Power & Air (Caribbean) Led,
IdaTech’s Caribbean partner. In additen ro
providing the systems, PP&A delivers an
end-ta-end solution thar inciudes installacion,
maintenance, refucling, and remote monitor-
ing of the fuel cell systems.

The ElectraGen X 11 fuel cell system provides
extended-run backup power for several days,
not just hours. Tts fuel tank holds 59 gallons
(220 liters), which allows the sysrem to run for
50 h at 5 kW ourput power. Refueling with
HydrePlus is an easy task, and even simpler
when using [daTech’s fuel cransfer unit (FIU},
which offers a safe and reliable refucling solu-
tion for systems deployed in the field.

‘I'he deployment of the ElectraGen X11
fuel cell systems on the netwotk has improved

network availability, and has been a valuable

addition to the network. Precision Power has
deployed 59 IdaTech fuel cell syscems in che
telecom nerwork on the islands of ‘Irinidad
and lobago. This sizable installation confirms
the attractive value propaosition of fuel cells in
chis applicarion, and demonstrates the growing
trend ro support eco-fricndly solutions.

When loss of clectric power occurs, these sys-
tems quickly seare providing power without loss
of any telecom service. Precision Power contin-
ues 1o provide maintenance, refucling, and fuel
cell remote monitoring services, enhancing its
value as a full service provider on the islands of

Trinidad and Tobago.

Ready for critical
telecom backup power

In summary, fuel cell backnp power systems
have numeraus advantages versus traditional
stand-alone battery or diesel generarors. In
addition to those benefirs, and combating the
‘hydrogen challenge’, reformer technology
solves hydrogen siting issues, providing virtually
unlimited backup power.

The ElectraGen ME fuel cell system is
already commuercially available for critical and
remote telecom applications. IdaTech’s fuel cell
products for critical backup power are a prime
example of the range of solutions that can be
addresscd today using facl cell and (el reform-
ing technology.
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