The Fuel Cell and Its Future
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The development of fuel cell technology, specifi-
cally Phosphoric Acid Fuel Cell (PAFC) technology, has
heen the basis of a strong cooperation hetween Toshiba
and United Technologies Corporation (UTC). This
cooperation led to the formation of the jointly owned
International Fuel Cells Corporation (IFC) in 1985 and,
in 1990, to the formation of the IFC subsidiary,
ONSI(again jointly owned) which focuses on on-site
energy generation. In all, the vision has been to bring
PAFC technology, in the form of an integrated electric-
ity/heat producing power plant, to full commercial
status.

UTC entered into the fuel cell business nearly forty
years ago convinced that the technology would eventu-
ally find wide acceptance in a variety of markets.
The U.S. Space Program provided a unique and strong
hasis for early development when it selected UTC to
engineer and manufacture fuel cells to power the Apollo
flights.
effort as the sole supplier of fuel cell power plants for

Today IFC continues to support the space

the Space Shuttle program.

The PC25,,C 200 kW PAFC power plant is ONSI's
initial product offering. It is the most advanced
machine of its kind in the world and is the result of
focused, cooperative development effort which began
with pre-prototype and prototype units and progressed
through production Models PC25,,A and PC25,,B.
The PC25,,

hours of service world wide, with power plants in opera-

fleet has accumulated nearly one million
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tion at a wide variety of commercial and R&D sites.
The first PC25,,C production units were manufactured
in November, 1995 at IFC’s South Windsor, CT, USA
facility.  Additional units are being produced each
month ; approximately 50 PC25,C's will be manu-
factured in the initial production year of 1996. As
market demand builds, production levels will increase
accordingly, with both UTC and Toshiba investing in
manufacturing capability/facilities.

The potential world wide market for fuel cell power
plants is very large and a variety of applications are
possible.  The expected customers will either own and
operate the power plants themselves or will purchase
energy (electricity and heat) from gas utilities, electric
utilities, or Independent Power Producers (IPP’s) who
enter into fuel cell based energy service businesses.
Fuel cell customers demand reliable, high quality energy
The PC25,,C is capable

of delivering on these expectations now, and, with con-

output at competitive prices.

tinuous improvement relentlessly applied by the com-
bined efforts of Toshiba and UTC, will become increas-
ingly competitive along all dimensions. ~ The improve-
ments from the PC25,,A to PC25,,C are apparent ; one
third reduction in weight and volume, a 50 % reduction
in manufacturing cost, and a 20 % reduction in number
of components, and the inclusion of many customer
Future PC25,, models will

bring additional improvements aimed at full commer-

requested enhancements.

cialization requirements and continued market leader
positioning.
PAFC fuel cell power plants are projected to have a

strong future influence on developments in the utility
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industries.  As an advanced form of distributed gener-
ation technology, and coupled with new advances in
control software, fuel cell power plants will provide an
effective and efficient network of dispatchable elements
to augment more traditional large central power sta-
tions (in much the same way as personal computers and
work stations, networked together, can displace the
need for larger, mainframe computers).

PAFC technology will also benefit in the future
because it is adaptable to a variety of fuel sources.
While today natural gas is a prime fuel, demonstration
projects are being conducted in the U.S. on waste gas
from landfills and water treatment (digester) facilities.
As the world moves in the next century to a hydrogen

fueled economy, the fuel cell will play an ever more
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integral role in energy production, particularly as envi-
ronmental concerns cause society to place higher and
higher values on the benign emissions profile of fuel cell
power plants.

Now is an exciting time to be pushing towards full
commercial acceptance of PAFC fuel cell technology.
The pace of acceptance will be determined by the
demand of the market and the impact of the continuous
product/technology improvement. Early results sug-
gest that the PC25,,C will enjoy strong support from key
customers in the U.S. and in Japan.  The demonstrated
support of Toshiba and UTC for IFC and ONSI will
clearly pave the way for sustained market leadership in
this emerging industry.
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