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BACKGROUND

The United States Departnment of Defense (DoD), I|ike
many other large utility custonmers, is constantly
concerned about the supply of reliable, cost-effective
el ectric power with mnimal environnmental inpact.

Di stributed generation equi pnment such as fuel cell
power plants have the potential for neeting these

requi renents. The arrival to the marketplace in 1992
of the ONSI PC25 Phosphoric Acid Fuel Cell (PAFC) power
plant, the first fuel cell power plant to becone
commercially available, provided the DoD with the
opportunity to evaluate this advanced technol ogy as a
possi bl e repl acenent for outdated existing equipnment on
mlitary facilities.

THE DoD FUEL CELL DEMONSTRATI ON PROGRAM

The FY 1993 and FY 1994 Defense Appropriations Acts
provi ded $18M and $18. 75M respectively, worth of

equi pnent procurenment funds for the purchase and
installation of natural gas fuel cells at DoD
installations. The U S. Arny Engi neer Research and
Devel opnent Center's Construction Engi neering Research
Laboratory (USACERL) was requested to manage this fuel
cell denonstration programfor the DoD. Thirty ONS
PC25 PAFC power plants (1-Model PC25A, 14-Mvdel PC25B,
and 15- Model PC25C) were purchased and installed at DoD
denonstration sites through this program Sel ection of
t hese sites was based on a conbination of various
criteria including interest of site personnel, energy
cost savings, diversity of electrical and thernmal
appl i cations, geographic region and climatic diversity,
site physical considerations, and environmnent al
considerations. The overall goal of this denonstration
program was to provide a thorough eval uation of fuel
cell performance over a wi de range of conditions.

USACERL personnel have been nonitoring the operational
per formance of each of the fuel cell power plants in
the DoD fleet. This includes total operating hours,
total electricity production, total waste heat
recovery, cell voltage degradation, availability,

ef ficiency, energy cost savings, forced outages, and
air em ssions.



FLEET PERFORVANCE SUMVARY (as of Septenber 1, 2000)

The DoD fleet of 29 Mbdel PC25B and Mbdel PC25C PAFC
power plants has | ogged nore than 614, 000 hours of
operation. Unadjusted lifetinme availability for the
Model PC25Bs and nodel PC25Cs is 56% and 77%
respectively. The Mddel PC25Cs adjusted availability
for the nost recent 6-nonth period has been 83% It is
estimated that these plants have reduced utility energy
costs by nore than $4.14 nmillion. Field neasurenent of
envi ronnmental em ssions was perforned at three of the
instal | ed PAFC power plants. Measurenent of NO, So,
CO, non-net hane hydrocarbons and ot her nmeasurenents
were taken twice with 6 nonths tine between
measurenents. GCenerally, the results confirmthe

manuf acturer clainms of extrenely | ow em ssions fromthe
PAFC power plants. Conpared to conventional utility

el ectric generation and conventional boilers, these
PAFC units have resulted in abated pollution as
follows: NQ, 197 tons, SO, 422 tons, CO 7 tons, and CO
25,001 tons.



