February 27, 2002 

Caltech and University of Southern California Fuel Cell Technology to be Commercialized
A new company, Direct Methanol Fuel Cell Corporation (DMFCC) has been formed to commercialize the direct methanol fuel cell technology developed at the NASA/Caltech Jet Propulsion Laboratory (JPL) and the University of Southern California (USC).

DMFCC, Caltech and USC have signed a letter of intent for DMFCC to acquire rights to 22 issued and over 40 pending U.S. and foreign patents. These include the original and fundamental patent for using methanol dissolved in water as the fuel. In exchange, Caltech and USC will become equity shareholders in DMFCC and receive a royalty on sales.

Dr. Carl Kukkonen is DMFCC's Chief Executive Officer. Previously Dr. Kukkonen was Director of JPL's Center for Space Microelectronics Technology and was Ford Motor Company's expert on hydrogen as an alternative automotive fuel. ``Direct methanol has two significant advantages'', reports Kukkonen. ``First, methanol is a readily available liquid fuel, whereas hydrogen is a gas. Second, our fuel cell uses methanol directly as a liquid in a low temperature system, without needing to reform it into hydrogen gas. Therefore, it is well suited to portable and mobile applications.''

DMFCC is actively seeking investors and strategic partners for its activities.

February 26, 2002 DCH Adds Malhotra To New Management Team
DCH Technology, Inc. announced the hiring of Dr. Sanjiv Malhotra as Vice President -- Business Development and Marketing for all DCH lines of business. Malhotra is a well-known and influential participant in the hydrogen energy industry, most recently serving as Director, Business Development, Marketing and Sales for H Power Corporation. Malhotra assumed his DCH position yesterday morning.

While serving H Power, Malhotra spearheaded the formation of several strategic business alliances -- forging financial, joint development and marketing agreements generating substantial revenues and establishing significant channels to market. He also negotiated revenue-generating research contracts and licensing fees.

``One of our highest strategic priorities entering 2002 was to bring in an established business development executive to assist our transition to commercial operations, and we are fortunate to retain an individual of Dr. Malhotra's status in the industry,'' said John Donohue, DCH President and Chief Executive Officer. ``Sanjiv understands the business dynamics of the hydrogen power industry extremely well. He brings to DCH exceptional experience and tremendous credibility. We are confident that he will accelerate the outreach activities we have in place and open the door to several potential partners we've targeted.''

``I am impressed by DCH's proven technology, new management team, and the strong strategic plan they have that focuses on the nearest-term commercialization opportunities,'' Malhotra said. ``My experience on both the technical side and business side of hydrogen matches well with this vision. I'm totally focused on generating some very exciting and significant partnerships for the Company.''

Malhotra holds both a Doctorate in Chemical and Biochemical Engineering and Masters in Business Administration from the University of Iowa. He has authored and presented several technical and business presentations on fuel cells. Malhotra was a Post-Doctoral Fellow at Lawrence Berkeley National Laboratories, where he was involved with a fuel cell project funded by the Electric Power Research Institute.
February 27, 2002
FuelCell Energy Reports First Quarter 2002 Results
For the first quarter ended January 31, 2002, FuelCell Energy reported a net loss of $6.0 million, or 15 cents per basic and diluted share, compared with a loss of $2.8 million, or 9 cents per basic and diluted share, during the same quarter of the previous year.

Revenues for the three months ended January 31, 2002 increased 31 percent to $7.0 million versus revenues of $5.3 million for same quarter a year ago. Revenues from product sales and research and development contracts increased to approximately $700,000 and $6.3 million, respectively, in the first quarter of 2002 compared with approximately $500,000 and $4.8 million for the same period in the prior year. The net loss for the recently completed quarter reflects continuing development of our field trial program, investment in the design of the sub-megawatt product, increased activity on government contracts that carry higher cost share responsibility, increased sales and marketing activity related to distributor partnerships and proposal efforts, and an overall increase in personnel costs.

Cash, cash equivalents and investments decreased by $17.0 million in the quarter, which included $3.2 million for capital expenditures. Depreciation expense in the current quarter amounted to approximately $615,000, an increase of 63% over the same quarter a year ago.

Significant First Quarter Events

``Adding three new distribution partners, siting our first power plant in Asia, opening our first testing and conditioning facility, completing the design of the DFC300-A and the advancement of our DFC/Turbine `proof-of-concept' testing were key accomplishments for us in the first quarter,'' said Jerry D. Leitman, president and CEO. ``We continue to see our DFC power plant as an enabler of distributed generation as evidenced by the growth of our distribution partner network and the programs being implemented to foster clean and efficient power generation technologies throughout the world.''

Addition of three new distribution partners - FuelCell Energy initiated joint market and development agreements with three companies recognized for their track records in the power industry: Caterpillar, Inc., a leading manufacturer of power equipment for distributed generation; Chevron Energy Solutions L.P., an energy services subsidiary of ChevronTexaco, Inc., focusing on institutional and reliability distributed generation applications; and CMS Viron Energy Services, an energy services subsidiary of CMS Energy, with marketing emphasis on medium to large institutional and government entities.
First power plant in Asia - In December, FuelCell Energy's partner in Asia, Marubeni Corporation, announced the siting of the first DFC power plant in Asia at the Kirin brewery plant outside of Tokyo. Marubeni will supply a 250 kW DFC power plant to Kirin's Toride brewery plant later in 2002. This is an excellent market for DFC power plants because it creates a continuous operation. An anaerobic digester at the brewery creates fuel for the DFC power plant that in turn provides some of the power for the brewery. There are many similar industrial and municipal applications using digester gas worldwide.
Testing and conditioning facility opens in Danbury, Conn. - In support of the goal to reach 50 megawatts of production capacity, the company completed the construction and began operating its testing and conditioning facility in Danbury, capable of testing and conditioning 25 megawatts of sub-megawatt power plants and 25 megawatts of megawatt-class power plants per year, prior to shipping units to customers.
Completed design of the DFC300-A - As a result of the experiences gained in our field trial program both here in the U.S. and in Germany with our partner, the MTU Division of DaimlerChrysler, we have completed the design for our enhanced power plant, the DFC300-A. Improvements in the components surrounding our fuel cells have reduced the size of the unit and enhanced its overall performance.
DFC/T® `proof-of-concept' testing has advanced - The DFC/T, a power plant that utilizes the heat by-product to create more electricity with a turbine, has met its test goals to date at the subscale level. Optimization is in progress as this product development continues.
Torrington Manufacturing Facility Update

As previously reported, on January 14, 2002 an accident occurred in a manufacturing process line at FuelCell Energy's manufacturing operation in Torrington, CT, which stopped production of tape casted materials. The company has installed safety interlocks and controls and operation of one tape casting line has begun. Additional safety systems will be implemented in the next few weeks. Initially, the company will operate on one shift, utilizing technical personnel to ensure all safety measures are working effectively.

``The incident at the Torrington manufacturing facility has impacted us,'' said Chris Bentley, Chief Operating Officer. ``Our near-term delivery schedule has shifted to the right as previously reported. We believe that we can maintain our targeted 2002 shipments from backlog.''

``We have restarted the one tape casting line with safety as the priority, and we will move forward to an annualized production run rate of 20 to 25 megawatts once all the necessary systems are working to our satisfaction,'' added Bentley.

Market Update

The market is demanding clean, efficient and reliable alternative energy sources, and the company's DFC power plants are ideal solutions. Broad initiatives ranging from the California Power Authority's plan to install stationary fuel cell power plants by 2005 to proposed legislation in Germany for a .05 euros/kWh credit on combined heat and power units connected to the grid are just two examples. Funding for fuel cell installations are available through state programs in New Jersey, Connecticut, Massachusetts and New York, and initiatives are underway in other states, most notably Texas. Japan is providing subsidies for energy projects involving wastewater treatment plants and is preparing for additional government incentives. The National Energy Policy debate is focusing on energy independence, infrastructure security and cleaner emissions, with emphasis on alternative energy sources.

February 25, 2002

Proton Energy Systems Signs Joint Development Agreement With Sumitomo Corporation

Proton Energy Systems, Inc., a leader in practical applications of Proton Exchange Membrane, or PEM, electrochemical technology and products, announced today that it signed a Joint Development Agreement with Sumitomo Corporation, one of Japan's largest companies.

In accordance with the 3-year agreement, Sumitomo will work with Proton to develop, sell and service PEM-based regenerative fuel cell and hydrogen generation systems, which include Proton's HOGEN®, UNIGEN®, and FuelGen(TM) products, for the Japanese markets. These markets include backup power, hydrogen generation, load leveling/peak shaving and renewable energy storage.

Proton plans to design, assemble and conduct initial testing on development units to be shipped to Sumitomo. Proton will deliver the units and provide support and training essential for the installation and maintenance of the systems. The agreement provides that Sumitomo will purchase or rent an appropriate number of these units, on terms to be agreed, for placement at customer sites. They will assist with testing and provide feedback to Proton that will aid in the product design process. Sumitomo will also provide Japanese market, applicable law, and customer information to Proton. Both parties anticipate a commercialization agreement in the future.

Proton's President and CEO Walter ``Chip'' Schroeder commented, ``Sumitomo has worked with us on an increasingly formal basis for nearly four years now. We are honored that they recognize not only the importance of PEM technology for meeting high value energy applications, but also Proton's unique approach to harnessing PEM technology in practical products. Sumitomo will be a great partner for introducing our products in Japan.''

Sumitomo's General Manager of Machinery & Systems Kazuo Sasada noted, ``Proton Energy Systems demonstrated the value of its key technology and products and we believe they will be of great interest to the Japanese market. We believe that great opportunities exist for Sumitomo and Proton to jointly serve the needs of these markets.''

February 25, 2002 Energy Visions Inc. Announces Fuel Cell Breakthrough
Energy Visions Inc. Fuel Cell Division recently achieved a major breakthrough in its Direct Methanol Fuel Cell program. Experiments with a new electrode design developed in conjunction with Dr. Karl Kordesch at the University of Graz, Austria, show significant improvements in both power and efficiency.

``The new electrode, when used in the advanced configuration of EVI's proprietary flowing electrolyte DMFC design, has produced a fuel cell that operates at a higher voltage than PEM-based DMFC's and has several times the power density than our earlier prototypes. We plan to embed this new electrode design in the prototype stack that we expect to demonstrate in March 2002 for the Military. We believe this breakthrough places us in the forefront with the very best PEM-based DMFC designs - and with significant headroom for improvement in both performance and cost'', says Dr. Douglas James, General Manager of EVI's Fuel Cell Division.

The DMFC program is a joint venture between Energy Visions Inc. and the Alberta Research Council, Inc. and is based in Calgary, Canada.
February 25, 2002 Mosaic Energy Shifts Market Entry Focus to Pacific Rim, Ships Additional Fuel Cell Stacks
The owners of Mosaic Energy, LLC, have decided to relocate the company's fuel cell commercialization efforts, including its initial product offerings and market entry, to Japan.

Under an agreement reached earlier this year, Ishikawajima-Harima Heavy Industries (IHI), one of Mosaic Energy's equity owners, will create a Mosaic Energy fuel cell stack manufacturing capability in Japan, with the intent of integrating these stacks with fuel cell components developed and manufactured by IHI.

Late in 2003 or early 2004, the IHI balance-of-plant and a commercially ready Mosaic Energy stack technology will be returned to the United States, allowing for immediate U.S. manufacture and market entry. In February, Mosaic Energy shipped two 6.6-kW fuel cell stacks to IHI for use in demonstration projects.

``Mosaic Energy is still very focused on the U.S. market and its enormous potential,'' said Gerry Runte, President of Mosaic Energy, ``but we see the U.S. market as a later opportunity for our products. The Mosaic Energy stack technology, combined with IHI's balance-of-plant and market channels in the Pacific Rim, will be afforded a much earlier opportunity for demonstration and commercialization in Japan than in the United States. To speed up commercialization, and to take advantage of IHI's immediately available customer base, IHI has taken the initiative to integrate the design and manufacture of the stack and the balance-of-plant.''

Runte continued, ``IHI's commitment to continue to invest in development, as well as infrastructure, will enhance our success when we re-enter the U.S. market in 2004 with a tested, demonstrated, commercially ready product. In the interim, IHI may provide late-stage prototypes for U.S. demonstrations.'' He noted that technology transfer to equip IHI with the necessary know-how to begin stack manufacture has been in progress since December 2001, and will be complete by March 31, 2002.

Mosaic Energy, LLC, owned by the Gas Technology Institute, NiSource Energy Technologies, and IHI, is in the process of commercializing proton exchange membrane (PEM) fuel cell power systems.
February 20, 2002

Hydrogenics Successful in European Commission Bid for Fuel Cell Test System

Hydrogenics Corporation, a designer and manufacturer of proton exchange membrane (PEM) fuel cell technology, today announced that the European Commission (EC), through the Institute for Energy of the Joint Research Centre, has selected Hydrogenics' FCATS(TM) test systems for a new fuel cell laboratory at Petten in the Netherlands. This test equipment will be used to support institutional fuel cell research in addition to the Institute's activities related to the EC's forthcoming Network on Standardization and Testing of Fuel Cell Systems. FCATS(TM) is Hydrogenics' proprietary product line of automated, industrial systems for testing and optimization of fuel cells and fuel cell stacks.

The European Commission contract was achieved through a competitive bid process in which Hydrogenics' offerings were rigorously evaluated along with several other test station providers, including European contenders. The Company's extensive experience, with over 100 delivered and commissioned FCATS(TM) systems around the world, was a strong consideration. The FCATS(TM) system being designed and built to meet the requirements of this contract will have a power rating of up to 100 kW. In addition, the system will incorporate Hydrogenics' latest control and monitoring software including a new graphical user interface and leading edge networking and data analysis capabilities. With this contract, valued at approximately U.S.$740,000, Hydrogenics expands its premier customer base which includes General Motors Corporation, Nissan Motor Co., Ltd., 3M, Johnson Matthey PLC, Hyundai, and Delphi Automotive Systems.

``We are pleased that Hydrogenics' technology and capabilities have once again been validated through a competitive selection process,'' said Pierre Rivard, President and CEO of Hydrogenics. ``Our commitment to strong after-sales service and consultation is recognized as going well beyond the required delivery of highly engineered equipment and this is reflected in our growing list of long-standing relationships. Hydrogenics is developing a strategy for the European market and we see this contract award as a positive indication that our activities will continue to expand considerably in the region.''

February 20, 2002

Superior Joins Strategic Alliance For Fuel Cell Distribution

Superior Propane Inc. ("Superior") is pleased to announce that it has signed a Memorandum of Understanding ("MOU") with Global Thermoelectric Inc. ("Global") and Enbridge Inc. ("Enbridge") to distribute propane fuelled solid-oxide-fuel cell ("SOFC") products in Canada.
Global is developing and prototyping residential and remote power systems to be fuelled by propane and natural gas. The MOU contemplates Superior entering into a sub-license agreement with Enbridge for the exclusive distribution of propane compatible SOFC products in Canada, including residential products, developed by Global.

In commenting on these developments, Geoff Mackey, President and CEO of Superior said: "Global is a leading developer of SOFC products. Enbridge owns and operates Canada's largest natural gas distribution company and holds exclusive rights for the distribution of Global's residential SOFC system. We are very pleased to join the strategic alliance of Global and Enbridge. We believe that early adoption of fuel cell technology will be in rural and remote areas, where electricity infrastructure and supply is expensive and/or non-existent and that the early market for residential SOFC systems may be fuelled by propane. With our large and established customer base and infrastructure from coast to coast, particularly in remote locations, we are ideally suited to distribute these new products, once commercially available, and provide product installation and support."


Mr. Mackey added, "Over its 50 year history, Superior has always been on the forefront of new technology and continues to follow with interest the advances made in the distributed power market. Superior is very excited about the potential of this new opportunity over the medium to long term."

February 15, 2002 

Altair Nanotechnologies Advances Its Fuel Cell Program
Altair International Inc. d/b/a/ Altair Nanotechnologies Inc. announced significant advancements in the Company's solid oxide fuel cell (SOFC) development program. According to Altair's president Dr. William P. Long, gas channeling features have now been incorporated into the all-ceramic solid state fuel core structure allowing movement of air, fuel and exhaust gases to and from individual cells. Additionally, the density of the electrolyte has been increased to the 92-95 percent range further enhancing cell performance. To date, as many as 12 single layers, alternating electrode-electrolyte-electrode were monolithically formed into an all-ceramic core structure. This compares to three SOFC cores in one solid-state structure. No degradation of core structure materials from thermal cycling (heating and cooling) has been observed to date. "The program has moved along more quickly than anticipated," reported Dr. Long. "We have scheduled testing 'light off' for the near future. This series of tests will utilize a working bench scale fuel cell made entirely from Altair produced nanomaterials. The test apparatus is near completion at Altair."

Altair has scheduled a quarterly review meeting with the Massachusetts Institute of Technology (MIT) for February 21, 2002 to discuss the status of its sponsored research agreement. MIT research is developing catalyst systems for the Altair fuel cell to enable efficient fuel conversion for a variety of hydrocarbon fuels.
February 15, 2002 Xcel Energy to Tender for NRG Energy Stock
Xcel Energy announced that its board of directors approved plans to commence an exchange offer by which Xcel Energy would acquire all of the outstanding publicly held shares of its subsidiary, NRG Energy, Inc. Xcel Energy currently owns 74 percent of NRG.

In the offer, NRG shareholders would receive 0.4846 shares of Xcel Energy common stock in a tax-free exchange for each outstanding share of NRG common stock. Based on Thursday's (Feb. 14) closing price, the offer represents a 15 percent premium. Additionally, following completion of the transaction, shareholders would be entitled to Xcel Energy's current annual dividend of $1.50 per share.

"We are confident that our decision to acquire the public shares of NRG is in the best interests of both the NRG and Xcel Energy shareholders," said Wayne H. Brunetti, chairman, president and CEO of Xcel Energy.

In 1989, NRG was developed as an independent power producer (IPP) to create additional shareholder value as a growth company. "NRG's management has grown the company rapidly, and today it is the third largest IPP worldwide with nearly 20,000 megawatts of power generation," Brunetti said. NRG completed public offerings in June 2000 and March 2001.

"However, numerous factors have recently led to significant erosion in the valuations within the IPP sector and resulted in a fundamental shift in market perception that has increased the cost of capital for these companies," Brunetti said. "These events require a refocusing of NRG's current business model. The new focus of NRG will be on managed growth with a stronger balance sheet, cost management and reduced dependence on external financing."

Brunetti said Xcel Energy's plans for NRG in 2002 include:

-- Infusing $600 million of equity into NRG
-- Selling approximately $1.9 billion of existing, largely international, generating assets
-- Canceling approximately $700 million of planned projects and deferring about $900 million of projects
-- Selling unassigned turbines, and
-- Reducing business development and A&G expenses by about $45 million.

These actions are expected to reduce 2002 cash requirements by about $3 billion, Brunetti said. He noted that the company expects to capture other benefits, not included in the current projections, resulting from:

-- Consolidating trading and marketing organizations while
honoring all regulatory requirements

-- Integrating power plant management across the Xcel Energy
system, and

-- Capturing infrastructure savings, where appropriate, to
maximize available synergies.

"These actions demonstrate our commitment to an investment-grade bond rating for NRG and a high quality rating at Xcel Energy," Brunetti said.

Xcel Energy Chief Financial Officer Jim McIntyre said the acquisition of NRG should add about 5 cents per share to Xcel Energy's 2002 earnings and about 10 cents per share in 2003 and beyond. "We plan to maintain Xcel Energy's earnings guidance for 2002 at $2.40 to $2.50 per share, and we expect the annual earnings per share growth to average 7 percent to 9 percent, with NRG's contribution growing about 15 percent per year," he said.

"We view the annualized $1.50 per share dividend as a very important part of the Xcel Energy value proposition for investors. We are committed to maintaining that dividend even as we move to acquire the NRG minority shareholder interest," McIntyre added.

Brunetti noted that this transaction supports Xcel Energy's "balanced portfolio" strategy and enhances the stability of its energy merchant business.

Xcel Energy plans to begin the exchange offer as soon as practical. Completion of the offer will be conditioned upon NRG's public shareholders tendering enough shares so that, when taken together with the shares of common stock that Xcel Energy currently holds, Xcel Energy would own at least 90 percent of NRG's common stock. To satisfy this condition, which will not be waived, NRG shareholders must tender approximately 60 percent of the publicly held NRG shares currently outstanding. Upon successful completion of the exchange, Xcel Energy will merge NRG with a wholly owned subsidiary of Xcel Energy in a "short-form" merger. In the merger, each remaining share of NRG common stock will be exchanged (subject to the exercise of appraisal rights) for the same number of shares of Xcel Energy common stock as is exchanged in the exchange offer.

Lehman Brothers is acting as Xcel Energy's financial advisor for the transaction.

Pennsylvania Buys Fuel Cells from Dhc

Los Angeles Daily News  Daily News   20020212
VALENCIA - The Pennsylvania Department of Environmental Protectionhas ordered two remote power systems from Valencia's DCH TechnologyInc., which specializes in hydrogen as an alternate source of power.

The Pennsylvania government agency will use two direct-hydrogenfuel cell systems to provide electricity to air quality samplingequipment, a data logger and wireless communications equipment at twoevaluation sites. Diversified Commercial Hydrogen Technology Inc.will ship the systems this month, with payment upon delivery.

"DEP will use the fuel cells to replace solar and battery-powersystems currently used to power the equipment," Pennsylvania DEPSecretary David E. Hess said. Pending the performance of these firsttwo fuel cells, the agency will investigate the purchase of multipleunits.

The direct-hydrogen fuel cell systems are each about the size of alarge lunch box - small enough to remain out of view yet providingmore power than solar panels and requiring less maintenance thanbatteries. The fuel cells are designed to operate in an extendedrange of temperatures. DCH engineers developed the proprietaryextended-range technology in response to applications in Texas andIceland.

(C) 2002 Los Angeles Daily News. via ProQuest Information and Learning Company; All Rights Reserved

Technology Review, February 5, 2002
Fuel Cells in Brief

By Alan Leo
 There’s a power revolution coming, and it will run on hydrogen.
Fuel cells use chemical reactions to produce electricity from hydrogen fuel (some start with compounds such as methanol and then extract the hydrogen). Unlike batteries, which store a fixed amount of energy, fuel cells can produce power as long as they are supplied with fuel. Today, the world buys several hundred million dollars worth of fuel cells each year to provide power generation for utilities, buildings, spacecraft and industrial machinery. As the technology improves, fuel cells are predicted to overtake batteries in many applications, from backup power to mobile electronics. 

And the fuel cell industry is chasing an even bigger target: the internal combustion engine. After a century of refinement, the engine in your car is still only 25% efficient—that is, only a quarter of the energy stored in its fuel is converted to useful work. Fuel cells, on the other hand, convert nearly fifty percent of their hydrogen fuel into electricity—with the potential for further improvement. And where the internal combustion engine coughs out a cloud of smog, hydrogen fuel cells produce only water.

But many challenges stand in the way of fuel cell cars, including how to increase cells' durability, reduce their cost, and improve fuel storage. The greatest challenge may be to create an infrastructure to extract and deliver the hydrogen fuel. Last month, the Department of Energy announced a new effort to tackle these challenges with government and industry research into automotive fuel cells.

Fuel cells work by harnessing the chemical attraction between oxygen, which is taken from the air, and hydrogen, which is stored in a tank, to produce electricity. A catalyst pries apart hydrogen atoms into a positive ion and electron. The positive ions pass through a membrane to bond with the oxygen; the electron travels around the membrane and through a circuit, generating electrical current. On the other side of the membrane, the oxygen, hydrogen ions and electrons form water.

Because hydrogen is difficult to store and transport, some fuel cells are designed to use methanol or other hydrocarbon fuels, and work by extracting the hydrogen. But these designs aren't as efficient, and they emit carbon dioxide as well as water.

In Technology Review
In November 2000, TR contributor Peter Fairley mapped the road to fuel cell cars in "Fill 'er Up with Hydrogen." He discussed current efforts by carmakers, their alliances with fuel cell suppliers, and the challenges they face.

In April 2001, two TR stories documented fuel cell breakthroughs: the first, the Prototype "Fuel Cells Clean Up," highlighted a fuel-cell-powered vacuum cleaner; the second, "Building a Better Fuel Cell" by technologyreview.com staff editor Alan Leo, detailed efforts at Caltech to improve on fuel cell membranes.

In March 2001, Fairley returned to the subject of fuel cells in "Power to the People," a look at fuel cells and a new generation of distributed generators called microturbines. As backup systems in many commercial buildings today, these technologies appeal to customers who need power that is resistant both to failure and to fluctuation.

But big installations are only part of the fuel-cell story, reports TR contributor David Voss in November 2001's "A Fuel Cell in Your Phone." Companies are racing to shrink fuel cells for mobile electronics, and several partnerships have already developed prototype fuel-cell phones.

In January 2002's "Fuel Cells vs. the Grid," TR contributor David Freedman examined the fuel cell's potential to compete with the power grid. Backup power, he writes, will be fuel cells' killer app--paving the way for longer term advances such as the fuel cell car.

Which brings us back to the Energy Department's announcement last month that it would boost research into automotive fuel cells. The initiative, called FreedomCAR, will support fuel cell projects at government labs, and encourage research by the Big Three automakers. In January's "FreedomCAR: Will It Drive?" technologyreview.com's Leo asks the experts what the plan will mean for auto research.

Powerful History
In 1839, Welsh chemist William Grove took a step backwards. It was well known that adding electricity to water would separate its component elements, oxygen and hydrogen—a process known as electrolysis. By the same logic, Grove figured, there must be a way to reverse the process: to join oxygen and hydrogen to produce water and electricity. His experiment worked, and the fuel cell was born. But fuel cells sat on the shelf for more than 100 years, little more than a laboratory curiosity.

That changed in the 1960s, when the U.S. space program needed a renewable power source for its Gemini spacecraft. It turned to a new fuel-cell technology, the proton exchange membrane, which dramatically increased the amount of energy captured from the hydrogen-oxygen reaction.

Today, that technology is vying to be the next great power revolution: clean, decentralized energy, powered by hydrogen.

Alan Leo is a staff editor at technologyreview.com
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Abstract
Fuel cells are one of the most promising technologies for meeting U.S. energy needs well into the new century. Unlike power plants that use conventional technologies, fuel cell plants that generate electricity and usable heat can be built in a wide range of sizes—from 200-kW units suitable for powering commercial buildings to 100-mW plants that can add baseload capacity to utility power plants. By 2010, an estimated 130 gW of new generating capacity will be installed in the U.S. In world markets and within a much closer time frame, nearly 550 gW of generating capacity will be added. Fuel cell commercialization opportunities in the U.S. market are focused in several large-scale areas: re-powering, central power plants, industrial generators, and commercial/residential generators. 

Researchers in university and government laboratories, as well as commercial businesses, continue to explore, develop, and improve upon the processes and technologies needed to make the fuel cell a reliable and cost-effective alternative power source. The need for renewable, environmentally friendly energy sources is becoming more important in today's world. 

This review compiles a range of industrial and technical information into a comprehensive document that should aid and assist in deciding the potential of the fuel cell. It should be of value to companies interested in entering or expanding their involvement in the technologies involved with fuel cells. This compilation should also be of interest to those companies that wish to keep up with the breakthroughs and improvements going on with fuel cells. It provides information for those interested in commercialization opportunities, including senior marketing specialists, venture capitalists, and executive planners. As for the novice reader who desires to understand how environmental and market pressures and technology interact in the development of the fuel cell, this review should be a key source. 
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February 04, 2002 Brazilian Energy Company Petrobras to Install UTC Fuel Cells at Research Facility
UTC Fuel Cells, a unit of United Technologies Corp., announced that Petrobras, Brazil's oil, gas and energy company, will install a PC25(TM) fuel cell power plant at its research and development center (CENPES) in Rio de Janeiro.

The unit, which produces 200 kilowatts of electricity and 900,000 Btus per hour of useful heat, will provide assured power for the CENPES facility.

Petrobras said it intends to solidify its position as an energy company and take advantage of the growth of natural gas within the country's energy profile, predicted to rise from the current figure of 2.8 percent to 12 percent by 2010.

``In consonance with Petrobras objectives, CENPES is implementing several projects using equipment such as fuel cells in order to provide distributed electric energy through the use of natural gas,'' said Fernando Baratelli, gas and energy manager at CENPES.

The unit will be the fourth installed in South America, where UTC Fuel Cells is represented by Sieco S.A., a provider of premium power equipment and services based in Argentina.

Sieco President Nicolas Rosarios said, ``Sieco is committed to establishing a commercial market for the PC25 power plant in South America. This installation further demonstrates the promise of fuel cells to meet the region's power needs in an environmentally friendly manner.''

Sieco last this year sold three PC25 units in Brazil, where Sieco has established a subsidiary known as Fuel Cell Brazil (FCB) to handle PC25 fuel cell sales and service in that country.

The first unit is currently providing assured power for a computer system center owned by Companhia Paranaense de Energia (COPEL) (ELP: NYSE), a leading electricity utility company which provides electricity for 2.7 million customers in the Parana state of Brazil.

The other two units will provide building power to a research and development facility of Lactec, a COPEL partner, and assured power to a hospital for children with cancer in Parana.


January 31, 2002

Vanteck to Supply PacifiCorp With a 250 kW-2000 kWH VESS
Vanteck(VRB) Technology Corp. is pleased to announce that it has entered into an agreement to supply PacifiCorp with a 250 kW - 2000 kWh (8 hour) Vanadium Energy Storage System (``VESS''). The VESS unit, which will be modular and relocatable in design, will be used by PacifiCorp to supply peak power capacity (charging in the off-peak hours) and provide end of line voltage support (supplying up to 250 kVAR of reactive power) in a remote area in southeastern Utah. Installation and commissioning of the VESS unit is scheduled to be completed by June 30, 2002. The stored energy and voltage support available through this VESS unit lets PacifiCorp maintain reliable electric service in the area while deferring the need to build a new substation. Because the unit is portable, it can be moved to another location as needed in the future. The PacifiCorp 250 kW - 2000 kWh VESS unit is the first large-scale commercial user-based application of VESS technology in North America. 

Vanteck is an energy technology company that is commercializing the Vanadium redox energy storage technology based on the patented redox flow regenerative fuel cell which converts chemical energy into electrical energy. VESS is now emerging as a strong energy storage technology for distributed power architectures. ``Vanteck is delighted to initiate the introduction of the Vanadium redox energy storage technology in North America with PacifiCorp,'' said Rodney Duncan President & CEO of Vanteck. ``Cost-effective large scale reliable energy storage is becoming critical for highly reliable AC and DC power supply, particularly at the distributed end of the market. There is a growing demand for uninterrupted backup power for ride through, peak-shaving, uninterruptible power (UPS) and quality power which the Vanadium redox energy storage technology addresses.''
January 30, 2002

Mitsubishi, Shell and Johnson Matthey Establish Venture Capital Company for

Mitsubishi Corporation, Shell 
Hydrogen ("Shell") and Johnson Matthey plc announced the creation of Conduit Ventures Limited ("Conduit"), Europe's first venture capital company focused on the high growth area of fuel cells and related hydrogen technologies. Conduit will make investments in companies that have established fuel cell and hydrogen technologies and are seeking further capital for commercial sales and development.

Conduit will be based in London and will make global investments with a focus on Europe and North America. Other investors will be invited to join the fund, raising up to $100 million.

Conduit will be managed by two former investment bankers who specialized in the energy and fuel cell industries: John Butt, formerly a Director of 
European Mergers and Acquisitions at Schroder Salomon Smith Barney and John Knight, formerly the Managing Director and head of European Oil and Gas at 
Schroder Salomon Smith Barney.

"We believe that fuel cells and related hydrogen technologies have enormous potential to become the fuel technologies of the future. Conduit will concentrate on investments that are at a post-seed/pre-IPO with technology that is close to commercialization," said Don Huberts, Chief Executive 
Officer of Shell Hydrogen.

"The fuel cell industry is revolutionizing the way power is delivered to all areas of our lives from cars, mobile phones and computers and the delivery of electricity to our homes and work places. Johnson Matthey supplies much of the precious metal materials and technology for fuel cells and we are pleased to have the opportunity to work with Mitsubishi and Shell in creating a fund with the aim of developing a portfolio of world class investments," said David Morgan, Executive Director of Johnson Matthey responsible for corporate development.

"Mitsubishi Corporation has interests in all areas of the emerging hydrogen economy and we have our own business development plans in fuel cell related 
industries including development of many different applications for fuel cell. We believe that the combination of our skills with those of Shell and Johnson Matthey, together with the experience and creativity of John Butt and John Knight will mean that Conduit can create more opportunities to develop well funded and successful commercialization of new fuel cell 
industries," said Mr Hirai, senior manager, energy business development unit of Mitsubishi Corporation in Tokyo. 

Fuel cell technologies are already being used for stationary power, 
residential power and portable power, with future applications in bus engines and car engines. Orders for larger fuel cells to produce electricity in competition with existing power stations and grid electricity are starting to emerge in the United States and Europe.
Top firms launch European fuel cell investment fund


LONDON, Jan 28 (Reuters) - Three companies with interests in the development of the fuel cell industry on Monday unveiled Europe's first investment fund focused purely on this alternative energy segment.

Oil multinational Royal Dutch/Shell, Japanese engineer Mitsubishi Corp, and British precious metals and chemicals firm Johnson Matthey said the fund, called Conduit, would focus on funding promising fuel cell companies in Europe and North America.

With the help of other investors they expect to raise up to $100 million for the Conduit Ventures Limited fund.

The aim is to kickstart the industry and increase the value of their own investments in it.

Fuel cells use an electrochemical reaction to produce power from hydrogen. They are seen as one of the hot sectors among new energy initiatives aiming to capitalise on environmental and political pressure for less polluting forms of energy.

However few firms are making a profit from the industry yet.

Johnson Matthey is building a fuel cell components factory in the UK, and both Shell and Mitsubishi are involved in fuel cell initiatives around the world.

Street lighting and other static applications are expected to form the first commercial markets for fuel cells. Fuel cell cars are also under development.

The new fund run by two former investment bankers from Schroder Salomon Smith Barney will focus on companies that have "established fuel cell and related hydrogen technologies" and are ready to bring their products to market.

Conduit will concentrate on firms that have gone past the seed capital stage, but which have yet to go for a stock market listing.

It said it aimed to become the leading independent provider of fuel cell venture capital in the world, taking typically stakes of between 10 and 40 percent in companies with investments of between $1.0 and $10 million in each.

Those standalone fuel cell companies that are already listed, the largest of which is Canadian group Ballard Power Systems, enjoyed spectacular stock market outperformance in the late 1990s.

But many have since lost momentum and dropped back to levels last seen two years ago, while others aiming for initial public offerings (IPOs) have held back.

In recent years investors have tended to associate the fuel cell stocks with other technology shares that have suffered losses since March 2000, and many saw early enthusiasm for the sector as overdone.
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January 28, 2002

Plug Power and Vaillant Announce the Installation of The First CE Certified PEM Fuel Cell Heating Appliance in Europe

Plug Power Inc. and partner, Vaillant GmbH, announced today that they had installed the first CE [European Conformity] certified proton exchange membrane (PEM) fuel cell heating appliance in Europe. The unit was installed in a multi-family home in Gelsenkirchen, Germany, late last year to provide the home's heat, hot water and electricity.

The system operates on natural gas and produces 4kW of electricity and 9kW of heat. The project is funded by Vaillant GmbH, Ruhrgas AG, E.ON Engineering GmbH, ELE GmbH, EUS mbH and the state of North Rhine-Westphalia under the Future Energy Initiative for the Efficient Use of Energy and Inexhaustible Resources. The program is expected to run until the end of 2002.

``This installation marks a very important milestone for Vaillant and Plug Power. After two long years of hard work, dedication and commitment, we are able to show the world the first CE certified PEM fuel cell heating appliance in a true operating environment,'' said Dr. Michel Brosset, Vaillant Managing Director. ``We remain convinced that Plug Power is leading the world in the development of small stationary fuel cell systems and continues to be a strong strategic partner.''

Plug Power manufactured the fuel cell sub-system, and Vaillant integrated the system into a fuel cell heating appliance that produces heat and hot water. Prior to installation, significant test hours were recorded at Plug Power facilities in Latham, New York, Appeldoorn, Holland, and at Vaillant in Remscheid, Germany. As part of the field test preparation, Vaillant verified the operating system's safety and was the first company in Europe to receive European Conformity (CE) from the German Association of Gas and Water for a fuel cell heating appliance. The CE certification is another important step towards the market launch of the fuel cell heating appliance in Europe.

``Vaillant's strengths in heating technology and Plug Power's capabilities in fuel cell technology combine to bring an exciting new product to market,'' said Roger Saillant, Plug Power President and Chief Executive Officer. ``This strategic alliance greatly expands the possibilities for Plug Power fuel cells.''
January 28, 2002

Teledyne Energy Systems Receives Contract Modification to Deliver Prototype Fuel Cell Power System to DOE

Teledyne Technologies Incorporated announced that Teledyne Energy Systems, Inc. (TES) executed a contract modification to deliver a prototype Proton Exchange Membrane (PEM) fuel cell power system to the U.S. Department of Energy under the continuation of work begun by Energy Partners, Inc. 

The prototype system will be rated at 7 kW and fueled by natural gas. Scheduled for delivery late in 2002, the unit will be used by the Department of Energy to evaluate the operating characteristics of PEM fuel cell systems under operating conditions similar to those encountered by both vehicle and stationary power plants. The unit will be self-contained with all systems necessary for operation on natural gas. It will also have a state-of-the-art data acquisition system to aid in data collection and analysis. 

``We are pleased to continue the work begun by Energy Partners for the Department of Energy,'' said Robert Mehrabian, chairman, president and chief executive officer of Teledyne Technologies. ``Participation in this project will help us gain valuable data and understanding on system design and performance necessary to deliver viable commercial products.'' 

The primary objective of the project is to scale up TES's 3 kW natural gas Stationary Power Unit prototype design to provide at least 7 kW of power. Secondary objectives include improving the system's transient response ability, evaluating various power conditioning options, improving system packaging, and conducting tests in cooperation with the Department of Energy. 

Fuel cells produce electricity as a result of the chemical combination of hydrogen and oxygen contained in air. Under development by both the transportation and power industries, they provide higher efficiency and significantly lower pollution emissions than conventional car engines or power plants.

January 24, 2002

HNEI Partners with HECO, DOD and UTC Fuel Cells to Develop Hydrogen Fuel Cell Facility

In a joint project with UTC Fuel Cells, the U.S. Department of Defense and Hawaiian Electric Company, the Hawaii Natural Energy Institute (HNEI) of the University of Hawaii’s School of Ocean & Earth Science & Technology today announced plans to open a hydrogen fuel cell research facility on Oahu.

The Hawaii Fuel Cell Test Facility will be located in 4,000 square feet of warehouse space at Hawaiian Electric Company’s Ward Avenue offices. HECO is providing the facilities for the nominal rent of $10 a month as well as supplying key facilities support. 

HNEI will evaluate the performance and reliability of fuel cells using test stands designed and manufactured by UTC Fuel Cells (formerly known as International Fuel Cells). UTC Fuel Cells, a unit of United Technologies Corp., is the world leader in fuel cell production and development for commercial, transportation, residential and space applications. 

When completed, the facility will house up to eight state-of-the-art fuel cell test stands and related facilities supporting fuel cell development. According to Mark Morelli, UTC Fuel Cells vice president for business development, the test stands “give the University of Hawaii test capability not found in any other university.” 

The facility’s work will help in the development of low-cost fuel cells and accelerate their adoption for specific commercial and military purposes. HNEI is seeking other commercial and public sector partners to participate in this program.
Initial funding for the effort comes from a $1.5 million U.S. Department of Defense appropriation for research collaboration between HNEI and the Naval Research Laboratory under the Hawaii Energy and Environmental Technology (HEET) Initiative. 

“Hawaii has everything it takes to be a world leader in hydrogen production, storage and applications,” said Rick Rocheleau, HNEI’s Program Manager for HEET.

Hydrogen fuel cells produce electricity electrochemically by combining hydrogen and oxygen without combustion. “They are one of the most promising energy technologies for the future, not just for electricity generation, but also for transportation,” said Rocheleau.

In most current fuel cell applications, the hydrogen is extracted from natural gas which is not available in Hawaii. Hydrogen can also be extracted from synthetic natural gas derived from other fossil fuels. However, development efforts are increasingly focusing on technology to extract hydrogen from renewable sources, including biomass-derived hydrogen and from water using electrolysis powered by renewable energy sources such as wind. These technologies result in lower emissions compared to traditional cars or power generation. The HEET initiative integrates research efforts on fuel cell development and alternative fuel sources such as biofuels and hydrogen-rich methane hydrates, an enormous energy resource found in seafloor sediments. 

“New energy sources must be a part of Hawaii’s energy future,” said T. Michael May, HECO President and CEO, “and HECO is pleased to help move Hawaii in that direction with facilities and support staff to help get the testing facility up and running.”

After building permits are received, the fuel cell test facility is expected to be operational by late summer.
January 22, 2002

Greenlight launches fifth generation fuel cell test station

Greenlight Power Technologies, Inc., a leading global supplier of fuel cell testing and diagnostic equipment, today announced that it has launched its fifth generation Fuel Cell Test Station (FCTS) for product development. Greenlight is unveiling the industry leading test station through a demonstration program with Cellex Power Products.

Based on nine years of fuel cell test station design experience, customer feedback and involvement in establishing the fuel cell industry's testing codes and standards, the newest Greenlight FCTS offers the most advanced fuel cell testing equipment in the industry. The latest Greenlight FCTS has been designed for Proton Exchange Membrane (PEM) fuel cells and is available in four different power ranges to service testing of fuel cell stacks in the 1kW to 250kW power range. In addition to industry leading automated controls and data acquisition; precise control of gas humidification though Greenlight's proprietary humidification system; and enhanced accuracy and reliability, the Greenlight FCTS uses advanced analytical and reporting tools; dynamic load profiling and a graphical profile editor to reduce testing costs and speed time to market for developers of fuel cell products. Greenlight utilizes a modular design to facilitate flexible operation and meet individual customers' stack requirements.

``The development of Greenlight's fifth generation fuel cell test station is a demonstration of our commitment to provide the fuel cell industry with leading testing and diagnostic technology,'' says James Dean, President and Chief Operating Officer, Greenlight Power Technologies, Inc. ``We believe the advancements in our product will reduce the testing costs and improve the time to market of our customers' fuel cell products.''

Under the two-month demonstration program with Cellex, Greenlight is providing the fuel cell test station for Cellex who is carrying out detailed fuel cell testing at their facilities in Richmond, BC. In addition, the joint testing program will provide the opportunity to display Greenlight's latest test station to other prospective purchasers.

Greenlight is continuing its industry leading development of fuel cell testing equipment and will be releasing its sixth generation fuel cell test station in the third quarter of 2002. Designed to test Solid Oxide fuel cells, the sixth generation test station for fuel cell product development will feature enhanced software functionality including remote access through web- based interface and advanced reporting and analytical tools.

January 21, 2002

HARC and Sieco, S.A. Sign Collaborative Agreement
The Houston Advanced Research Center (HARC) and Sieco S.A., of Buenos Aires, Argentina, have signed a cooperative agreement encouraging the two parties to work together to develop projects that promote new technologies related to fuel cells, power generation and energy storage in South America. 

``Both HARC and Sieco possess unique capabilities,'' said Todd Mitchell, HARC president. ``This agreement allows each party to tap into the other's expertise and resources to design large-scale power utility infrastructure projects. We are especially interested in determining how practical it is to produce power systems that utilize hydrogen for later use as fuel to generate electricity. If so, countries with large hydroelectric power infrastructures, such as Brazil and Argentina, could benefit enormously.'' 

Eduardo Browne, director of Business Development at Sieco, added, ``We are committed to and excited about creating with HARC a bilateral gateway to deploy fuel cell technology in Latin America. We intend to lead the development of a commercial market in the region and will seek partnerships with organizations having expertise in the manufacture, deployment, support, execution, marketing and commercialization of large-scale fuel cell based systems.'' 

Created in 1982, the Houston Advanced Research Center (HARC) is a not-for-profit organization that promotes sustainable development through research programs in energy, life sciences and the environment. 

Founded in 1987, Sieco is a provider of energy solutions, equipment and services to the Mercosur Region of South America. Sieco S.A is a partner of UTC Fuel Cells (formerly International Fuel Cells) in South America and has deployed, operated and supported several fuel cell power plants in Brazil.

January 18, 2002

State, Industry Consider Incentives for Fuel Cells in Texas

Fuel Cells Texas, a non-profit trade association of fuel cell companies focused on Texas, today released three reports prepared by its consultants, Good Company Associates, documenting clean energy incentive programs for Texas. (For the full press release and complete copies of the working papers, see www.goodcompanyassociates.com/subj/fuelcell.php .) A fuel cell is a zero-emission power generation technology that creates electricity through electrochemical means and is able to run more efficiently than internal combustion engines or turbines, even when operating at very small scales. They can be used in portable, mobile or stationary applications.

Given the importance of cleaner air to our urban areas and the economic potential for the growth of the fuel cell industry, early introduction of commercial fuel cells into Texas would bring important public benefits. It is for that reason that the state legislature asked the State Energy Conservation Office (SECO) to develop a plan to accelerate the commercial development of clean fuel cells in Texas (HB2845 by Danburg, 2001 session). The law specifically directs SECO to investigate the potential value of various incentive programs toward this end. SECO in turn has asked industry leaders to participate in a statewide Fuel Cell Initiative Advisory Committee (FCIAC) in order to learn what the industry thinks it will take to obtain early commercial success of this new technology and to attract industry leaders to locate in Texas.

The papers released today evaluate three major areas of possible incentive programs for fuel cells and are intended to encourage discussion at the FCIAC meeting on Tuesday, January 22, 2002. Additional policy analysis papers are planned for completion in coming months on infrastructure barriers, education and training needs, industrial development, and the status of the various fuel cell technologies.

Most people recognize the attractiveness of an efficient power source that emits little if any pollutants, but today most fuel cells are made one at a time so prices remain too high for most consumers. Federal programs are largely focused on further developing next generation technologies that look promising by investing hundreds of millions of dollars in R&D. Most state programs are, by contrast, designed to stimulate mass markets for fuel cells in order to speed the transition to mass production of these new products in hopes of helping to bring the costs down to consumers. ``Fuel cells are where computers were 20 years ago, or where wind power was ten years ago. Everybody wants one, but not everyone can afford one yet,'' said Bob King, President of Good Company Associates. ``We are exploring what possible public-private partnerships may potentially accelerate the industry development process.''

Engler to Call for Fuel Cell Research 
.c The Associated Press 
  
LANSING, Mich. (AP) - When Gov. John Engler gives his last State of the State address, he is expected to call for Michigan to attract businesses that research and produce hydrogen-based automotive fuel cells. 

Engler plans to seek advice from experts, then present a plan that could include tax breaks, state assistance for worker training and economic development grants. 

``I propose we seize the opportunity to lay the foundation for the hydrogen economy the same way our ancestors laid the foundation for the auto industry a century ago,'' Engler says in an excerpt from an early draft of his speech obtained by The Detroit News. The speech is scheduled for Wednesday. 

A fuel cell creates electricity through a reaction between hydrogen and oxygen. Water vapor is the only emission from fuel cell vehicles powered with compressed hydrogen. Some fuel cells being developed can use natural gas or gasoline as a fuel. 

Fuel-cell powered vehicles are viewed as the best long-term way to reduce emissions of carbon dioxide. 

Doug Rothwell, chief executive of the Michigan Economic Development Corp., is working Engler to develop a plan. Rothwell said Japan and Germany are involved in research and California and New York are trying to get a jump on becoming domestic centers for the technology. 

On the Net: 

http://www.michigan.gov 

AP-NY-01-20-02 1308EST 

Copyright 2002 The Associated Press.
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DCH Outlines Projections, Business Strategy for 2002

DCH Technology, Inc., a manufacturer of hydrogen fuel cells and hydrogen sensors and provider of hydrogen safety services, today provided an outline of its business strategy for 2002.

``Entering the first full year with our new management team in place, we are confident that 2002 will be a year of significant achievement,'' said John Donohue, DCH President and Chief Executive Officer. ``Our top 2002 priorities are: 


-- solidify DCH's financial position during the first quarter,
-- tightly control our cash utilization rate,
-- increase our penetration into lead markets for fuel cell systems and
into established and new markets for our best-in-class hydrogen
sensors, and
-- bring in a top-level sales and marketing executive with energy
industry experience to identify and coordinate marketing and
distribution partners.


``Overall, we expect to make substantial progress in each business line. In addition, we have engaged the services of an investment banking firm to explore opportunities with strategic investors that will provide funding for the continued implementation of our growth strategies. DCH is pleased to provide shareholders with the following general overview of our business strategies and goals for the year,'' Donohue said. 

Fuel Cells

-- DCH projects increasing fuel cell sales in 2002, and is targeting
this business to become cash flow positive by the fourth quarter of
2003.


The company is currently marketing 10W to 30W passive PEM (proton exchange membrane) fuel cell systems for portable applications, and 1kW to 5kW active PEM fuel cell systems for stationary applications. Both the portable and stationary fuel cell systems are scaleable to customer need. Further, DCH's direct-hydrogen fuel cell systems offer industry-leading response times in the order of microseconds -- a critical factor in the standby and uninterruptible electric power markets, which have the greatest near-term market potential. DCH is also shipping active fuel cell systems with integrated reformers that run on natural gas, and is developing systems that will run on other reformed fossil fuels such as propane. (Last month DCH was the first company to ship a fuel cell with reformer system to the Houston Advanced Research Center, which is demonstrating and testing such systems for several major corporations funding its program.) Such fuel cell systems take advantage of existing infrastructure, like the natural gas lines present in commercial and residential buildings, and will allow DCH to be among the first fuel cell companies to establish its brand and capabilities through innovator and early adopter applications and demonstrations. The company's primary market focus in 2002 for its large active systems will continue to be the penetration of the earliest fuel cell adopter markets: electric utilities; military agencies; and local, regional, and national governments. DCH believes that this will generate nearer-term revenues while positioning the company to provide proven solutions to longer-term markets -- such as the telecommunications and commercial building markets -- as they emerge.

Early this year DCH also expects to introduce a new generation of smaller passive fuel cells that feature a unitized ``plug and play'' design. These designs represent a new level in ease of use -- similar to that of batteries -- while outperforming battery packs and mini-generators in terms of operating life, shelf life, constant power output, and rapid refueling characteristics (no downtime to recharge). These systems are targeted at existing demand for low-maintenance, robust power in niche markets such as remote field power for telecommunications, pipeline monitoring, and environment sampling.

Key to achieving volume sales, the company has implemented an aggressive new product design, manufacturing, and materials strategy that is intended to drive the cost of its reformer-based fuel cells systems 40% lower by the fourth quarter of 2002 relative to the first quarter 2002. This would also represent a 66% percent reduction in the cost of the same system as of the first quarter 2001. DCH expects to make similar progress in reducing the production costs across all fuel cell product lines and thus bring these products closer to acceptable pricing for wider market penetration.

DCH is also very active in expanding and leveraging strategic business relationships. Several of the company's most recent orders, for example, have come directly through the Electric Power Research Institute (EPRI), a non-profit science and technology consortium that supports development of technologies to benefit the power industry throughout the world. 

Hydrogen Sensors

-- DCH projects its hydrogen sensor business to be cash flow positive by
year-end with sales of approximately $2 million for the full year
2002.


This growth will be driven by the anticipated launch of its next generation of hydrogen sensors in the first quarter of this year. This line of sensors, called RHS-FET sensors, is capable of detecting 50 parts per million of hydrogen, a hundred-fold increase in sensitivity over current technology. The company believes these sensors will be both the most effective and cost-efficient solution for hydrogen leak detection and process monitoring. Applications for this new product line include the military and the petrochemical, telecommunications, and semiconductor industries -- and will also address needs previously unmet in major new markets such as nuclear waste and electric transformer monitoring, as well as the emerging automotive fuel cell market. 

Hydrogen Safety Services

-- DCH projects continued growth in its hydrogen safety businesses
driven by the increasing production, transport, storage, and
distribution of hydrogen.


DCH's Center for Hydrogen Safety(TM) (CHS) will continue to provide the company with a revenue-generating business in 2002. Since its inception in April 2001, the CHS has won every contract for which it has submitted a bid. The company intends to leverage the reputation it has gained from serving several Fortune 500 companies to attract new customers requiring training in the handling of hydrogen and design of hydrogen systems and facilities -- especially the electric utility, automotive, defense, and maritime industries.

January 10, 2002

Ballard, Tokyo Gas, EBARA BALLARD and EBARA Enhance Relationship

Ballard Power Systems announced today that its subsidiary Ballard Generation Systems, Tokyo Gas, EBARA BALLARD and EBARA Corporation have signed a three-year collaboration agreement to commercialise residential 1-kW Proton Exchange Membrane (PEM) fuel cell cogeneration units comprised of a BALLARD® fuel cell and fuel processing system manufactured by EBARA BALLARD based on Tokyo Gas' fuel processing technology. 

Ballard Generation Systems and EBARA BALLARD also signed a Patent and License Agreement to license Tokyo Gas' unique fuel processing technology worldwide for PEM fuel cell systems. 

``This enhanced relationship indicates our clear progress towards the goal of commercialising residential fuel cell power generation technology in Japan,'' said Mike Murry, Ballard's Vice-President, Power Generation. ``We are proud of the technological advances shown by our associate company EBARA BALLARD.'' 

``We have made significant progress since we began our relationship with Tokyo Gas in 2000,'' said EBARA BALLARD President, Masakatsu Ohya. ``Today's licence agreement and our third phase collaboration agreement with Tokyo Gas are indicative of the strong long-term relationship our companies have forged.''
January 08, 2002

CNG Donates Fuel Cell to Uconn

Connecticut Natural Gas Corporation (CNG) has donated a 200 kilowatt fuel cell to the University of Connecticut's School of Engineering for use in research and education. 

``Connecticut Natural Gas Corporation had a number of options when determining what to do with the fuel cell servicing the Company's former facilities in Hartford,'' said James P. Laurito, CNG's President and Chief Operating Officer. ``Our decision to donate the fuel cell to UConn's School of Engineering as a research tool is recognition of the University's commitment to using natural gas as an energy source and the advancement of producing energy in an environmentally friendly manner.'' 

The fuel cell, manufactured by UTC Fuel Cells of South Windsor, will provide electricity to the United Technologies Engineering Building on the Storrs campus and serve as a learning tool for students engaged in research and development of fuel cells. 

UConn President Philip E. Austin said the donation provides a tangible example of the tremendous power and future promise of fuel cells to provide clean energy to the state. 

``Our School of Engineering is making major contributions to technological advancement,'' he said. ``This gift will give Connecticut's future engineers an invaluable hands-on opportunity to investigate and improve upon a vital element of 21st century technology. ''We are extremely grateful to Connecticut Natural Gas for this opportunity, and look upon the donation as an outstanding example of the kind of University-corporate partnership that benefits our students and all of the people of the state.`` 

The donated fuel cell previously had provided power to CNG's former corporate headquarters building at 100 Columbus Boulevard in Hartford. The facility was demolished last month to make way for the Adriaen's Landing project. CNG relocated its corporate offices this past summer to 10 Statehouse Square, Hartford.
January 08, 2002

EBARA BALLARD Unveils Advanced Second-Generation Prototype 1-kW Fuel Cell Stationary Power Generator

Ballard Power Systems announced today that its associate company, EBARA BALLARD, unveiled the second-generation of its engineering prototype 1-kW proton exchange membrane (PEM) fuel cell stationary power generator for the Japanese residential market. 

This prototype exhibits increased performance and efficiency and its volume has been reduced by 40 per cent. The natural gas-fuelled cogeneration unit is the product of a collaboration involving Ballard's subsidiary Ballard Generation Systems (BGS), EBARA BALLARD, EBARA Corporation and Tokyo Gas. 

The second-generation prototype unit has advanced to include an electrical inverter, to convert DC to usable AC power, and operates at an AC gross electrical efficiency of 34 per cent (lower heating value ``LHV''). Heat recovery efficiency has increased to 47 per cent (LHV), giving total efficiency of 81 per cent (LHV). 

``This fuel cell stationary power generator will provide electric power for Japanese homes as well as heat for space heating and hot water,'' said Mike Murry, Ballard's Vice-President, Power Generation. ``The increased performance of this next generation prototype is testimony to the effectiveness of our collaboration with EBARA Corporation and Tokyo Gas.'' 

``We are pleased with the rapid progress towards commercialisation that EBARA BALLARD is making,'' said EBARA BALLARD President, Masakatsu Ohya. ``We consider ourselves on track to meet the objective of beginning to sell residential fuel cell power generation units commercially in 2004.''
January 07, 2002

DCH Ships 5kW Fuel Cell System to Major European Utility

DCH Technology, Inc. announced it has shipped a natural gas-fueled 5 kW fuel cell system to a major European electric utility -- one of the world's leading energy suppliers.

The utility, which has asked to remain anonymous, will use the DCH Enable(TM) proton exchange membrane (PEM) system to validate DCH fuel cells for use as power quality systems and, when tied to the grid, as an option for a clean distributed power generation resource. The system will be installed next month.

The Electric Power Research Institute (EPRI) worked with the European utility, a member of EPRI, and DCH to develop the equipment specification and to select key sub-systems such as the ultra-capacitor for load buffering. EPRI performance-tested the unit prior to shipping and provided overall project management to help accelerate product development.

Prior laboratory testing of a DCH 3 kW hydrogen fuel cell system at EPRI PEAC, EPRI's power quality testing laboratory in Knoxville, Tennessee, showed exceptional response times to varying load conditions -- on the order of 250 microseconds -- which is the most critical parameter for a power quality system. The 5kW DCH system with natural gas reformer can be used as a power source for an uninterrupted power supply (UPS) or an adjustable-speed drive. It is approximately 50% more efficient in fuel-to-electricity conversion than an internal combustion engine generator. The system is available with a variety of output voltage options that allow it to operate in parallel with the grid or separate from the grid.

``Traditionally, power quality disturbances have been solved through the use of UPS systems based on battery banks with engine generator backup. To assure reliability of these systems, regular maintenance of the battery and engine generator systems is essential,'' said Bill Winnerling, EPRI Power Quality Technical Area Manager. ``Advanced systems like the DCH Enable(TM) PEM fuel cell could offer performance advantages over these traditional approaches, combining both power conditioning and long-term back up in one low-maintenance package. Performance testing will continue to prove the viability of this technology as a power quality solution.''

``DCH is strategically focused on developing PEM fuel cells specifically for those applications and markets that will be the first adopters of the technology, with the electric utility industry a prime target,'' said John Donohue, DCH President and Chief Executive Officer. ``Industry experts report that more than $600 billion (USD) will be invested worldwide over the next 20 years into the aging electric utility infrastructure. A sizable portion of this investment will fund new alternative energy generating scenarios that include fuel cell systems.

``The customer for this latest DCH system is a very high-profile electric utility, and we believe its evaluation of our technology will help us forge a long-term relationship as well as penetrate other major players in the industry.''
January 03, 2002

DCH Ships 5kW Fuel Cell System to HARC

DCH Technology, Inc., a manufacturer of hydrogen fuel cells and hydrogen sensors and provider of hydrogen safety services, announced that the Houston Advanced Research Center (HARC) has received a 5 kW DCH Enable(TM) fuel cell shipped on schedule at the end of last year. The fuel cell will be combined with a natural gas reformer, specified by DCH, at HARC facilities. A consortium of leading corporations organized by HARC will then test the system's performance and reliability as a clean and affordable energy source.

``We are especially proud that the fuel cell DCH delivered to HARC is the first that will incorporate a reformer system, which I think underscores our ability to develop and deliver customer-specific products,'' said John Donohue, DCH President and CEO.

HARC is currently involved in a number of demonstration projects that are focusing on promising fuel cell technologies that address the needs of its sponsors. The DCH system is about the size required to meet the average power needs of a residence or carry the critical loads in a small business office. The contract was announced last July. DCH received partial payment at that time, with the balance upon delivery.

HARC's Fuel Cell Research and Applications Center was created in July of 1998 in response to a growing demand for clean power generation products.
