Fuel For Your Business

Technology Focus
Connecticut Hosts International
Fuel Cell Investment Summit
Paving The Way For Market Growth
and Energy Independence

By Keith R. Reynolds

Maxim Communications
The Stamford Technology Center
441 Summer Street
Stamford, CT 06901
(203) 978-1141
http://www.maximcom.com

© 2003 Maxim Communications International, Ltd. All Rights Reserved

Connecticut Hosts International Fuel Cell Investment Summit
Paving The Way For Local Market Growth and Energy Independence
Keith R. Reynolds
Recent advances in fuel cells and their importance to global energy, security and environmental
interests are gaining the attention of executives, investors and policymakers, particularly in light
of recent events in the Middle East. Fuel cells can reliably and efficiently produce electricity
from hydrogen with far less pollution than current fossil fuel energy sources. The market and
technology factors facing the industry are varied and complex, but the worldwide race for mass
production of dependable, low cost fuel cells is in full gear, and Connecticut is at the forefront of
the competition.
The Connecticut Clean Energy Fund held the inaugural Fuel Cell Investment Summit, in
collaboration with industry trade groups The U.S. Fuel Cell Council and Fuel Cells 2000.
Notably, the event commenced just as U.S. Coalition forces began their mission in Iraq. Held
on March 17 and 18, 2003 at the Mohegan Sun resort and casino in Uncasville, CT, the event
featured presentations by two-dozen domestic and international experts, showcased 22 exhibitors
and drew over 275 market participants from around the world. There are two UTC Fuel Cell PC
25 units installed and operational in the hotel of the Mohegan Sun entertainment complex.
Attendees were even treated to music from Protium, the world's first fuel cell-powered rock and
roll band.

Protium, the world's first fuel cell-powered rock and roll band.
The Clean Energy Fund's goals for this event were to provide domestic and international
attendees the opportunity to:
1.
2.
3.
4.
5.
6.

Learn about funding opportunities for fuel cell development and deployment
Network with well-known leaders and supporters of the fuel cell industry
Learn about fuel cell technologies and the business case for investing in fuel cells
Observe fuel cells in operation
Learn about fuel cell activities in the United States, Europe and Asia
View the showcase of products or services available in the fuel cell industry

In addition to the Clean Energy Fund, the state Department of Economic and Community
Development, Connecticut Innovations, the Connecticut Technology Council, Northeast Utilities
and CERC were all in attendance. These are the organizations responsible for recruiting,
funding, marketing, developing and supporting Connecticut's fuel cell business. "This industry is
important to Connecticut's competitiveness," said Steve MacKenzie, Vice President of Business
Development at CERC, a company that conducted a recent Connecticut fuel cell study and
exhibited with the state's ‘You Belong in Connecticut’ booth at the event. "There are
opportunities for great synergies when the state agencies and organizations involved in
Connecticut's fuel cell industry join cooperatively to promote common interests."
With many Summit attendees saying Connecticut is arguably the ‘Fuel Cell Capital of the
World’ from an industry supplier perspective, visitors got to see first hand the leadership position
the state has achieved since the 1960’s when the predecessor to UTC Fuel Cells developed the
first fuel cell application for the Apollo Space Program.

Attendees & Students discuss the future at the UCONN Global Fuel Cell Center booth
Market Perspective:
Today, fuel cells provide a small fraction of the world’s energy. The market is expected to grow
markedly over the next several years. According to Clean Edge, Inc., an energy research and
consulting firm, the market for mobile, portable and stationary fuel cell applications is projected
to grow from $500 million in 2002 to $12.5 billion in 2012. Furthermore, while “clean energy”
venture capital (VC) investments have dropped from $1.2 billion in 2000 to $488 million in
2002, the category now accounts for 2.3 percent of total VC investment activity. This compares
to .7 percent three years ago when 1999 investment in the category was $442 million.
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Chart: Clean Energy Markets, 2002 – 2012. Fuel cells are a leading growth sector

Discussions underway at Danbury-based FuelCell Energy’s Booth
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The fuel cell industry should see substantially more activity given the White House's stated
intention to allocate $1.2 billion toward fuel cells. This national fuel cell strategy is expected to
have a proportionately significant effect on the State of Connecticut. The potential for jobs, tax
revenues and other economic development benefits is particularly significant to Connecticut
because of its leadership status.
There are many obstacles to widespread fuel cell use in the marketplace, to be sure. According
to Steven Taub of Cambridge Energy Research, “Besides improving the technology’s
performance, reliability and durability and removing institutional barriers to adoption of fuel
cells as a widely accepted electricity source, the capital costs associated with fuel cell generated
electricity must come down.” As an example, the current cost of stationary fuel cells have to
drop from the current $4,000 per Kilowatt-hour to about $1,000 per Kilowatt-hour. David
Kurtzman, Vice President of Equity Research for H.C. Wainwright & Co., Inc., also noted that
there are many other alternative energy sources, such as solar, wind and hybrid fuel
cell/combustion engines, competing for market adoption at this time.
Cambridge Energy Research expects the first fuel cell products, in the three-to-five year
timeframe, will likely be portable applications such as consumer electronics and military
applications where higher prices can be tolerated. Over the next five to fifteen years, stationary
applications in buildings with special needs or remote locations will become more widely
available. Finally, over fifteen to twenty years, automotive applications are expected become
commercially available, supporting the President’s 2003 State of the Union vision that a child
born today will drive a fuel cell-powered car.
Why is Connecticut a Leader?
To help stimulate the market development, many public investments in fuel cell market
development are occurring at the state level. California and Ohio both presented their initiatives
at the summit. The Summit host, the Connecticut Clean Energy Fund, is a local example
administered by Connecticut Innovations. It invests in enterprises and other initiatives that
promote and develop sustainable markets for energy from renewable resources and fuel cells that
will benefit the ratepayers of Connecticut. During 2002, the Fund committed $16.5 million to
new grants and programs over the next several years. The fund also invested $5.6 million in new
and existing portfolio companies.
“Connecticut doesn't have the huge waves, steady sunshine or constant high winds some other
alternative energy technologies require. What we do have in abundance, however, are talented
people and organizations with advanced knowledge of fuel cell technology and the innovative
spirit and tradition necessary to develop fuel cells' potential,” said Arthur H. Diedrick, chairman
of the Connecticut Clean Energy Fund in his welcoming remarks to conference attendees.
“Connecticut is home to several large developers and manufacturers of fuel cells and a host of
smaller, related companies. With these businesses, university research centers and smart public
policies, we are well-positioned as the global market for fuel cells expands from its early stage
euphoria to more realistic, sustainable growth,” said Diedrick.
Southbury-based GenCell Corporation had a booth in the exhibition hall, and typified how the
industry is advancing from R&D to commercialization. GenCell, funded by State economic
development programs and private backing, has been conducting R&D for several years to

resolve advanced manufacturing and technology issues and incorporate advanced designs within
a framework to support mass production of fuel cells at high volume and low cost. GenCell is
currently developing commercial-scale, multi-kilowatt fuel cell prototypes for residential and
light industrial applications.
Not only did GenCell find financial support for their ideas in Connecticut, they also found the
unique blend of advanced and precision manufacturing resources available in the state “truly
remarkable,” according to Jeffrey P. Allen, GenCell’s president. “The innate abilities and
resources of Connecticut have played a nurturing role to GenCell due to the mature and diverse
manufacturing base in the state,” he said. “There is an underlying industry and government
partnership aimed at growing and developing targeted new industries that causes the state’s
various resources to cross-pollinate.” From tool and die shops in the Waterbury area, to heattreating, laser cutting/welding around Enfield and Windsor to other examples like vacuum
furnaces and electron beam technologies – “It is possible to ramp up a fuel cell company from
product idea to R&D to prototyping, to full-scale volume production with relative ease and
efficiency compared to other regions,” he concluded.
For GenCell, the conference was a further example of how Connecticut supports startup
businesses in key industries. Allen stated, “We came away from the conference with a much
better understanding of the state of the capital markets and what venture capitalists are looking
for. The investment oriented panels gave us the best insight we have had into their perspective.”

GenCell Corporation’s booth in the exhibition hall
According to Brad N. Mondschein, Attorney with Hartford-based Updike, Kelly & Spellacy,
“From a tax-oriented policy perspective, Connecticut has a 50 percent business tax credit for
monies invested in alternative energy fueling stations and recharging equipment, as well as
conversion expenses for cars that run on alternative fuels or electricity. There is a 10 percent
business tax credit for the incremental cost of new vehicles designed to run on defined energy
sources. There is also a tax exemption on the purchase and use of new vehicles and the
conversion equipment for vehicles exclusively powered by defined alternative fuel sources. Tax
credits and exemptions are in effect until July 1, 2004 in Connecticut.”
Another example of Connecticut’s fuel cell public policy in action on display at the Summit was
the Town of South Windsor’s High School Fuel Cell initiative. Funded by the Connecticut

Clean Energy Fund, the high school was equipped with a UTC fuel cell and now serves a second
purpose as the town’s emergency shelter. According to Town Manager, Matthew Galligan there
are many benefits, “Today, the school can accommodate 20 percent of the town’s population in a
natural disaster emergency; has 24/7 efficient, clean electricity source; has a projected $80-120
thousand in annual energy savings; has implemented a clean energy high school curriculum;
reduced the town’s demand from the electric “grid;” and in fact, is contemplating sale of
electricity back onto the grid. Although some may question the strictly energy-related financial
benefits, a fuel cell can provide major environmental, energy and economic benefits that advance
critical municipal, state and national goals. In reality, the benefits outweigh the cost.”
State Senator Gary T. LeBeau, whose district includes South Windsor that is home to several
fuel cell related companies, spoke of another aspect of the state’s commitment to education,
research and development. In conjunction with the Clean Energy Fund the state has established
the Global Fuel Cell Center at UCONN “complete with endowed chairs.” The question in his
mind, he told the audience, is “whether we can maintain this level of commitment?”
“There are many reasons for Connecticut to invest and target our resources to leverage
Connecticut’s leadership in the fuel cell industry and spur commercialization, said LeBeau. The
danger is in these economic times we lose sight of our opportunity. “I am glad the Global Fuel
Cell Center is funded by an endowment because the Governor has proposed that we ‘zero out’
the Clean Energy Fund… That poses a real problem… the first annual Fuel Cell Investment
Summit could be the last annual summit. That’s the bad news. The good news is that the
legislature is still going to have some say in this.” LeBeau went on to say, “I can’t fault the
governor,” as he noted the state has had to face a $600 million deficit this year and a $700-800
million deficit next year. “He has to find money wherever he can, but we must balance our longand short-term needs to stay competitive in the global economy.”

State Senator Gary T. LeBeau: Will Connecticut remain committed to fuel cells?

National Policy Perspective
Nationwide, the electric power industry is undergoing sweeping changes. “These changes are
driven by the interaction between several driving forces,” according to Joel Swisher, Ph.D., P.E.,
of the Rocky Mountain Institute and a presenter at the Summit. Dr. Swisher is internationally
recognized in the analysis, design and evaluation of building-energy systems, utility energy
efficiency, distributed generation and emission reduction programs. These drivers of change are:
• Increased security concerns about centralized control of energy resources
• Distributed generation technology advancement
• Regulatory and public policy for competition over traditional “cost of service” regulation
• Segmentation of electricity customers in to “low cost” commodity and high availability
buyers
• Increasingly strict environmental constraints in the US and abroad
How quickly and how profitably will fuel cell technology be implemented for various stationary
and vehicular applications? “The answer, depends on how well the economic benefits for these
diverse trends are recognized and captured in the increasingly competitive energy marketplace,”
said Dr. Swisher.
Susan Kemp, president of the American Society of Mechanical Engineers International (ASME)
and manager of advanced technology planning at Pratt & Whitney, discussed the importance of
codes and standards to speedy commercialization of the developing industry. Such issues affect
safety and interconnection progress. “To make fuel cells work, there is considerable
coordination that must take place. One must consider the amount of work state and local
governments must do on issues such as hydrogen distribution and storage facilities in local
communities and how fuel cell owners will interconnect to put power back on the grid. These
are huge undertakings that we are working on.”

Susan Kemp, president of the American Society of Mechanical Engineers International
(ASME) and Arthur Diedrick, chairman of the Connecticut Clean Energy Fund.

The U.S. Army and the U.S. Department of Energy presented the range of programs that support
R&D and application of fuel cell technology. The federal Government is the single largest
source of funding for the industry.
International Perspective
On the international front, Steven Glaser of Fuel Cell Europe and Gerry Staunton of The Carbon
Trust, both from the UK, discussed the fuel cell industry in Europe. “No serious politician in the
EU is without a clean energy policy stance,” noted Glaser. Mr. Staunton estimated that
European fuel cell industry and market development was 18 months behind the US, but was
coming on quickly. The general approach at the EU level has been technology “push” research
initiatives that are large international research collaborations. There has recently been a move to
deployment such as the CUTE bus program, which is putting fuel cell powered buses on the
streets of many European cities.
Naoshi Kato president and CEO of Toshiba International Fuel Cells Corp., a joint venture with
United Technologies, said that Japan has a national policy for fuel cell implementation. “There
is a cooperative program for government and industrial introduction of Proton Exchange
Membrane fuel cells.” The country has an aggressive seven-year plan involving a three-phase
approach to automobile and stationary fuel cell market development:
I)
II)
III)

Verification and social acceptance by field testing (2004)
Initial market introductions (2005)
Commercialization (2010)

Aside from the EU and Asia, there was also international representation at the Summit from
South America and Canada.
Connecticut’s Fuel Cell Leaders
At the close of the Summit, four Connecticut fuel cell company representatives participated on a
panel to share their industry perspectives. The group consisted of Gary Mook, Acumentrics
Corporation, which is moving to Connecticut with the help of the Connecticut Clean Energy
Fund; Herb Nock, FuelCell Energy, Inc.; Frank Prelli, PhD, UTC Fuel Cells; and Walter (Chip)
Schroeder, Proton Energy Systems, Inc. Additionally, a tour of the Mohegan Sun’s fuel cellpower plant led by Dr. Norman Richards was provided for attendees at the end of the two-day
event.
Chip Schroeder, CEO of Proton Energy Systems of Wallingford, CT, concluded the session by
discussing the inevitability of markets for alternative energy and the fuel cell industry in
particular. His speech conveyed the blend of pragmatic realism and visionary determination that
it will take to succeed in this industry.
Today, Proton Energy supplies advanced manufacturing applications with on-site hydrogen
generation equipment as a cost-effective alternative to hydrogen tank delivery. In the future, the
company’s vision is to locate its hydrogen making equipment wherever fuel cells are located – in
automobile ‘filling stations’ and remote locations such as cellular towers and remote research
facilities.

“In my mind, it is a forgone conclusion that smaller, distributed energy sources, fuel cells in
particular, are evolving from customer’s needs to control the supply, quality and cost of electrical
energy. This is a game-changing force in the energy markets and applications will be
commonplace in twenty years. Those of us involved in building the fuel cell industry at this
point in time,” to paraphrase Winston Churchill, “must never, never, never surrender.”
Schroeder’s closing remarks beg consideration as Connecticut chooses whether and how to
remain at the forefront of the coming energy revolution in the midst of difficult times. Certainly,
Connecticut has a choice to make. It must maintain its commitment to the development of a
healthy fuel cell industry if inhabitants want the economic benefits that can come down the road
-- just as Silicon Valley must have faced similar choices about how to support the budding
microchip and personal computer industries twenty years ago. After all, who would have
believed it twenty years ago if someone said back then that we would get our news and
entertainment from our personal computers?

Attendees in the Fuel Cell Investment Summit Exhibition Hall at the Mohegan Sun.

Sidebar: How Fuel Cells Work:
Like a battery, a fuel cell electro-chemically produces electricity as electrons flow from a
negative to a positive electrode. A fuel cell, however, never runs down, nor does it require
periodic recharging from another electric source. Fuel cells will produce energy as long as
hydrogen fuel is supplied. A fuel cell combines hydrogen with ambient oxygen in an electrochemical process that produces byproducts: electrical energy, heat and water. Since they operate
without any combustion, fuel cells are pollution free.

A small Fuel Cell made by UTC Fuel Cells on Display at the conference
At the core of a fuel cell is the electrolyte – typically a proton exchange membrane, or PEM; or
other material such as solid oxide, phosphoric acid or lithium/potassium hydroxide, depending
on the application. The electrolyte, a semi-conducting material, controls the reaction between
hydrogen and oxygen and captures the energy released from the combination.
Bipolar plates and electrodes are sandwiched at either end around the electrolyte and hydrogen
flows from one end to the other as the process takes place. Hydrogen fuel is fed through
channels of one bipolar plate into the negatively charged electrode, known as the "anode." In a
PEM cell, the anode acts as a catalyst causing hydrogen atoms to split into a proton and an
electron, each of which then transport along a discrete pathway to the other positively charged
electrode, called the “cathode,” located at the opposite end.
Protons pass through the electrolyte, while the electrons travel through an external circuit to
create a current that can be utilized as a source of electricity before they return to the cathode.
Oxygen enters a channel of the other bipolar plate attached to cathode. Upon reaching the
cathode, electrons are reunited with the hydrogen protons and oxygen to form a molecule of pure
water. The electrochemical process also generates heat, which can be captured for further use.

DIAGRAM OF A SINGLE FUEL CELL
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Many individual fuel cells are combined into “Fuel Cell Stack” to generate the required amount
of electricity.

