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Safe Harbor Statement

This presentation contains forward-looking statements, 
including statements regarding the company's plans and 
expectations regarding the development and commercialization 
of fuel cell technology. All forward-looking statements are 
subject to risks and uncertainties that could cause actual 
results to differ materially from those projected.  The forward-
looking statements speak only as of the date of this 
presentation. The company expressly disclaims any obligation 
or undertaking to release publicly any updates or revisions to 
any such statements to reflect any change in the company's 
expectations or any change in events, conditions or 
circumstances on which any such statements are based.
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FuelCell Energy Profile
� Delivering commercial products now with 

advanced Direct FuelCell® technology

� Established strong commercial 
relationships with major companies in the 
U.S., Germany, Japan and Korea 

� #1 high temperature stationary fuel cell 
manufacturer and developer including 
carbonate and solid oxide applications 

� A leading fuel cell technology developer 
for over 30 years – over $450 million 
invested

� Headquarters in Danbury, CT     
Manufacturing in Torrington, CT
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FuelCell Energy Core Products – 250kW-10MW

Product Characteristics

� High temperature, high efficiency, carbonate fuel cell 
power plants for base load commercial and industrial 
applications

� High value waste heat by-product for cogeneration

� Internally generated hydrogen from readily available fuels 
such as natural gas –operating at customer sites today

� Certifications for product safety, interconnection, 
performance and installation

� Meeting customer expectations

DFC® 300A DFC® 1500 DFC® 3000

Multi-MW Grid Support
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FuelCell Energy DFC Products
� Building block approach provides scalability and a 

standardized product to manufacture

Stack

Fuel Cell

Sub-MW Power Plant

Sub-MW Module

MW Module

MW Power Plant
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Partners/Applications

� North America/U.S.
� Caterpillar (OEM)
� PPL Energy Plus (ESCO)
� Alliance Power (ESCO)
� Chevron Energy Solutions (ESCO)
� LOGANEnergy (ESCO)

� North America/Canada
� Enbridge (ESCO)

� Germany/Europe
� MTU/RWE (OEM)

� Japan/Asia
� Marubeni (OEM)

� Kawasaki (Packager, Japan)
� POSCO (Packager, Korea)

� Municipal Wastewater

� Industrial Wastewater

� Hotels

� Hospitals

� Universities

� Grid Support

� Telecommunications/Data Centers

� Military

� Prisons

� Post Offices
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Wastewater Treatment Facilities

King County (EPA)
Fukuoka (Marubeni)

Kirin (Marubeni)
Palmdale (CAT)

Terminal Island
(LADWP)

Santa Barbara
(Alliance)

‘Super Eco Town’
(Marubeni)

Sierra Nevada (Alliance)
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Sheraton Parsippany (PPL)

Sheraton Edison
(PPL)

Sheraton NY (PPL)

Sheraton San Diego (Alliance)

Hotels
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Hospitals & Universities

Grand Valley State Univ.

Yale University

Ocean County College
(PPL)

Gruendstadt Clinic
(MTU)

Bad Berka Hospital
(MTU)

Rhon-Klinikum Hospital
(MTU)

Magdeburg Clinic
(MTU)
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Grid Support

Tech Center (CAT) AMP-Ohio (CAT)

Hdqtrs., Main St.
(LADWP)

Salt River Project

Vattenfall/BeWag Utility
(MTU)

RWE Energy Park (MTU)
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Mission Critical – Data/Telecommunications, Gov’t

Santa Rita Corr. Facility
(Chevron)

SF Mail & Proc. Ctr.
(Chevron)

Zoot Enterprises
(PPL) Coast Guard (PPL)

Deutsche Telecom
(MTU)
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Manufacturing

IZAR (MTU)

Michelin (MTU)
Epson (Marubeni)

JapEx (Marubeni)

Kawasaki (Marubeni)
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Meeting Customer Expectations
• Prototypes and alpha units, 1996-2000

• Field trial units, 2001-2002

• Commenced commercial ‘field follow’ program in 
2003

Output at customer sites growing exponentiallyOutput at customer sites growing exponentially
with fleet availability improving to 87%with fleet availability improving to 87%
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Future Products Designed to 
Enhance Customer Value Proposition

DFC/T
MW Grid support

Marine/Diesel
Ship service, islands

DFC/H2
Hydrogen generation

SOFC
Multiple units, <100 kW
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Direct FuelCell Trigeneration –
Electricity/Heat/Hydrogen

kWs to electric load

Hydrogen

Heat to buildings
thermal load

DFC-H2 POWER PLANT

COMMERCIAL/INDUSTRIAL BUILDING

H2 – REFUELING STATION

MO2893c
100604
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• Large institutional facilities with hydrogen-fueled 
vehicle fleets

• College and universities

• Large local/state government facilities

• Glass manufacturers and other industrial users of 
transported H2

• Oil refineries

• Chemical manufacturers

Potential Markets for DFC H2 Product
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• The “Freedom-Car” initiative should deploy 
significant number of hydrogen-fueled vehicles

• A distributed refueling infrastructure is needed to 
support this deployment of hydrogen-fueled vehicles

• Co-produced H2 is lower cost than currently available 
distributed H2 fueling stations

• Vehicle fleets at large institutional facilities are likely 
“Early Adopters” of hydrogen vehicles

• These facilities also need co-produced electricity and 
heat

• Near-zero emissions allows easy siting

Drivers for Hydrogen + Power Generation
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Carbonate DFC Operation

CATHODE 
½O2 + CO2 + 2e- � CO3

=

INTERNAL REFORMING
CH4 + 2H20 � 4H2 + CO2

ANODE 
H2 + CO3

= � H2O +CO2 +2e-

CATALYST

CATALYST

ELECTROLYTE

HYDROCARBON FUEL
(e.g. natural gas)

AIR + CO2

STEAM
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Current Configuration

WATERWATER

CO-GEN HEAT

A

C

DFC

H2, CO, CO2, H2O

FUEL

AIR

AGO

HEX
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H2 Recovery Configuration

AIR
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C

DFC
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Separator

WATER
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SHIFT
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Performance Summary

203 kW250 kWNet Power

44 kWN/APurification Power

247 kW250 kWGross Power

59%45%Overall Efficiency
Net Power + Hydrogen) / Fuel

64%
(3.8 kg/hr)N/A

Hydrogen Efficiency
Hydrogen - Purification Power) / 
Hydrogen

58%45%
Power Efficiency

Gross power / (Total fuel - Hydrogen 
fuel value)

H2 + Power
DFC

Power Only
DFC

Performance Characteristic

No water consumption - Water Produced, 
Extremely low emissions unchanged
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Economic Results

Nominal power output, kW 250 1,000
Net hydrogen produced, kg/hr 3.8 15.1
Approximate cars/day 25 100

Hydrogen Capital Costs ($’000)
Cooling / Shifting 245 560
Compression / Separation 230 530
Total 475 1,090

Operating Costs
Maintenance 2% 2%
Power 47 kW 188 kW

Cost of Hydrogen, $/kg              3.0                   2.2
Current Status, $/kg 5.0
DOE Goal, $/kg 1.5
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Direct FuelCell Trigeneration –
Electricity/Heat/Hydrogen

kWs to electric load

Hydrogen

Heat to buildings
thermal loadDFC-H2 POWER PLANT

COMMERCIAL/INDUSTRIAL BUILDING

H2 – REFUELING STATION

Conclusions –
�Distributed trigeneration of electricity, 

heat and hydrogen is attractive
�Current technology is competitive with 

small scale/distributed H2 production
�Future developments have potential to 

make fuel cell produced hydrogen the 
preferred method of supply





24

Operation Features

• Hydrogen formed in fuel cell (no reforming unit 
needed)

• Normal operation only 70-80% of fuel consumed in 
fuel cell

• 20 - 40% of feed can be available from fuel cell as H2

• Currently need CO2 transfer to air side

• H2 export impacts waste heat production, not fuel cell 
operation
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Raw H2 Source Composition

Composition

Dry/Shifted

• H2 10% 23%

• H2O 40% -

• CO 5% ppm

• CO2 45% 77%

Anode gas needs to be cooled, pressurized and purified, 
but extracted H2 represents an additional “free” revenue 
stream for combined H2 + power solution
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Next Steps

• Optimize H2 recovery scheme

• Demonstrate prototype system

• Seeking funding sources / site

• Implement commercial solution


