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Fuel Cells Provide Reliable Power to U.S. Postal Service
Facility in Anchorage, Alaska

Combined heat and power project provides reliable power at reduced cost

Overview

Working together, the U.S. Postal Service
(USPS) and Chugach Electric Association,
partnering with the Department of Defense
(DOD), Department of Energy (DOE), USArmy
Corps of Engineers Construction Engineering
Research Laboratories (USA CERL), Electric
Power Research Ingtitute (EPRI), and Nationa
Rural Electric Cooperative Association
(NRECA), developed and ingtalled one of the
largest fuel cell ingtalationsintheworld.

The one-megawait fuel cell combined heat and
power plant sits behind the Anchorage U.S.
Postdl Service Mail Processing and Distribution
Fecility. Chugach Electric owns, operates, and
maintains the fuel cell power plant, which pro-
vides clean, reliable power to the USPS facility.
In addition, heat recovered from the fud cells, in
the form of hot water, is used to heat the USPS
Mail Processing and Distribution Fecility. By
taking aleadership role, the USPS will save over
$800,000 in electricity and natural gas
costs over the 5Y2-year contract term with
Chugach Electric.

“Fuel cells solved a handful of problems.”

—Cathe Grosshandler, Alaska District
Environmental Coordinator, U.S. Postal Service

Background

The U.S. Postal Service Mail Processing and
Digribution Facility, adjacent to the Anchorage
International Airport, serves as the postal hub
for dl of Alaska. Thefacility processes, on aver-
age, over one million pieces of mail every day,

Internet: http://www.eren.doe.gov/femp

operating 24 hours per day, 365 days per
year. Annual energy costs for the 270,000-
square-foot facility exceeded $300,000
for electricity and $35,000 for natural ges.

The facility faced a series of issues that needed
to be addressed. To meet new environmental ||
codes, the facility needed to upgrade an existing '|' '-'
underground fud oil tank serving the fecility’s

600-kW emergency generator. As aresult of an
expangon to the facility and adding new optica
mail processing equipment, the facility’s peak
electricdemand had grown larger than theexisting
emergency generator could support. Upgrades
were also needed to the UPS (uninterruptible
power supply). In addition, the two 80-horse-
power boilers (2,700,000 Btu/h), which heat the
facility, also needed someimprovements.
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The Mail Processing and Distribution Facility, adjacent
to the Anchorage International Airport, is key to the
Alaska mail system.

Rather than solving each issue separately, the
District Environmental Coordinator wanted a
comprehensive solution. The answer seemed to
lieinahighly reliable, highly efficient combined
heat and power plant.
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Project Summary

Initially, a combined heat and power
plant using natura gas engine genera-
tors was proposed. However, after
attending a local energy technology
show, the USPS began to consider fuel
cdls. By coincidence Chugach Electric
Association, the serving dectric utility,
was developing expertise in fuel cell
technology and supported the USPS
interest in the emerging technol ogy.

Fuedl cedlls produce eectricity through
an dectrochemica reaction rather than
combustion. While more expensive
than conventional power generating
equipment, fuel cells provide efficient,
reliable power with minimal emis-
sions. (For more information on fuel
cells, see FEMP' s Federd Technology
Alert, “Natural Gas Fuel Cells,” at
http://www.eren.doe.gov/femp/
prodtech/fed techaert.html.)

Toincreaseoverdl rdiability, thecom-
bined heat and power plant consists of
five fud cels with room for a future
sixth unit. Thus, the system can meet
the facility’s peak 800-kW demand
evenwhen onefud cell isoff-line. The
resulting one-megawatt (1,000-kW)
combined hesat and power plant con-
ssts of five fud cels, anitrogen tank,
heat recovery equipment, a pump
house, and the site management sys-
tem (SMS).

The fud cells, manufactured by Inter-
national Fuel Cells, Inc. (formerly
ONS), arerated & 200kW eechandare
fueled by natural gas. Nitrogen is used
to purge the fuel cells during startup
and shutdown cycles. The pump house
is used to move the heat generated by
the fud cells to ether the facility for
space hesating or to the cooling mod-
ules, wherethe excessheet isrgected.

What makes the system a success is
the ste management syssem. TheSMS
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Set against the Chugach Mountains, five fuel cells supply reliable and clean power to the
USPSfacility.

includesfuel cell load control, grid
interconnection, and a high-speed
switching system. The SMS alows
the multiple fuel cell systemto trans-
fer between grid-parallel and grid-
independent in under 4 milliseconds
(4 cycle in a 60-Hz system), fast
enough that the highly sengitive com-
puter systemsin the USPS fecility are
not interrupted by the transfer. Nor-
mally, the fudl cells operatein parale
with the Chugach dectric grid. Excess
power generated by thefuel cellsflows
out into the Chugach grid. However,
in the case of a grid outage, the
SMS identifies the outage, isolates
the USPS facility from the grid and
alowsthefud cdlsto transfer to grid-
independent mode seamlessly. The
SM Swas developed under this project
but isnow commercialy availableand
being specified for use in other fuel
cdll power systems.

The entire project cost $5.5 million,
including the research and develop-
ment for the SMS. Funding for the
project came from the many partners
involved in the effort. What made the
project work economically for theU.S.
Postal Service is a specia contract
between the USPS and Chugach

Electric. Chugach Electric owns, oper-
ates, and maintains the fudl cdll power
plant, which is located on the USPS
property. The plant is remotely oper-
ated by Chugach Electric. The only
cost to the USPS was the $1 million
up-front cost as part of a5Y2-year con-
tract for basdline electrica service. In
return, Chugach Electric provideselec-
tricity tothemail processingfacility for
the 5'/>-year term. If eectricity require-
ments at the USPSfacility grow above
the set baseline, which the USPS
believesisunlikely, additiona eectric-
ity ispurchased at standard rates.

In addition, the USPSfacility ownsthe
use of the heat recovered from the fuel
cells. Heat energy from thefud cedllsis
available in the form of hot water a
two temperatures. 240°F and 140°F. At
thistime, the higher temperature water
is used for heating the facility. The
lower temperature heat is rejected
through the cooling modules.

Benefits

The fuel cell CHP plant provides a
number of benefits to the USPS. The
most significant benefit has been the
increased reiability of eectric service.
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Restarting the mail processing equip-
ment after a power outage requires a
sgnificant leve of effort. Theincreased
reliability results in fewer power out-
ages, thereby avoiding unscheduled
shutdowns and restarts. The fuel cell
and SM S haveworked flawlesdy since
commissioned. Infact, the week before
Christmas, on one of the busest days
of the year, congtruction at the airport
caused alocd power outage. The entire
areawaswithout power for over 4 hours.
All, except the U.S. Postal Service,
that is. The SM S system automatically
switched the facility to operate grid-
independent with no interruption. The
USPS facility went on to set records,
processing over 1.4 million letters and
parcels that day, while the neighbors
weresttinginthedark.

While the combined heat and power
project doesnot reduce ectricity con-
sumption at the USPS facility, it does
significantly reduce USPS energy
costs. The contract between the USPS
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and Chugach Electric provides basdline
electrical service to the USPS facility
for 52 years a a cost of $1 million.
Previoudly, electricity for the USPS
facility averaged over $300,000 per yesr.

Heat recovered from the fud cdls is
being used for space heating in the
mail processing fecility, thereby dis-
placing the load on the origina boiler
hesting system. In fact, savings have
exceeded the original estimate. Ini-
tidly, it was determined that the fuel
cell heat energy could meet around
50% of the totdl facility space heating
needs. During the first year of opera-
tion, the heat recovered has satisfied all
the space heating needs. Although the
winter of 2000-2001 was milder than
average, heat recovered from the fue
cells has exceeded expectations.

Some capitd cost reductionswereaso
achieved. The demondtrated reliability
of thefud cdl and Stemanagement sys-
tem hasdiminated the need to upgrade

Heat recovered from the fuel cells offsets heat supplied by the boiler system. The boilers
were not needed during the winter of 2000—2001.
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the existing emergency generator.
However, the old 1000-galon, single-
wall, below-grade fuel oil tank still
needed to be replaced. A new dual-
wall, 500-gallon, above-ground fuel
oil tank was determined to be suffi-
cient because of theincreased rdiahility
of the new power supply system. In
addition to the cost reduction from the
less expensive, smdler tank, the envi-
ronmental code featureswere aso less
expensive for the smaller tank size.
Avoiding the need to upgrade the
emergency generator and ingtalling a
gmaller fud oil tank saved the USPS
an estimated $500,000 in capital codts.

Lessons Learned

The USPS recommends that any ste
thinking about asimilar project should
consider thefollowing:

* Projects of this nature require
“champions.” Each of the parties
involved in the project recognized
the value of loca champions who
could think outside the box, over-
come barriers, and push the project
through.

» Consult with the loca utility, DOE
regiona office, and other organi-
zations to investigate potential
partnerships. Both the USPS and
Chugach Electric Association
believe a more effective solution
was achieved as a result of the
partnership.

» Take a holistic approach to solving
facility needs. The USPS had to
address a series of issues. Although
each facility need could have been
solved individually, the fuel cell
combined heat and power plant
solved severd of the needs smulta:
neoudy and at alower cost.
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Being the largest fudl cell ingtdlation of itstime
made this a digtinctive ingtalation. However, it
will not remain unique. The development of the
SMSwill lead to more multi-unit fuel cell power
plantswith high-speed reliability.

Looking Ahead

The USPS facility is looking for additiona uses
for the heat recovered from the fud cells. While
the high temperature heat recoveredis perfect for
space heating, there is still significant heat
energy available at 140°F, which has yet to be
utilized. The USPS is ill investigating severd
potentia usesfor thisvaluable hest energy.
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The SMS has additional capabilities that the
USPSmay useinthefuture. In addition to control-
ling fuel cell operation, the SMS is also
capable of controlling peak electrical demand
through load shedding. This feature could be used
to prevent overloading the power plant when the
electric gridisdown and thefud cellsare operat-
ing independent of theeectric grid. Theability to
load shed while operating grid-independent
could prevent a shutdown of the fuel cell power
plant asaresult of an overload condition.

At the end of the contract period, the USPS and
Chugach Electric will renegotiate the future of
the fuel cell combined heat and power plant. No
one knows what the future may bring, but al
agreethe project has been asuccess.
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