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Oil Consumption Increasing:
Energy Security and Emissions Issues
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Regulating fuel economy (CAFÉ) and drilling in the Arctic National 
Wildlife Refuge (ANWR) will help, but will not solve the problem.
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Hydrogen Fuel Cells and Infrastructure 
Technologies Program

Mission Statement

The mission of the Hydrogen, Fuel Cells & Infrastructure Technologies Program 
is to research, develop, and validate fuel cells and hydrogen production, 
delivery, and storage technologies for transportation and stationary applications.

The Program supports EERE Strategic Goals: 
• Dramatically reduce dependence on foreign oil 

• Promote the use of diverse, domestic, and sustainable energy resources 

• Reduce carbon emissions from energy production and consumption
• Increase the reliability and efficiency of electricity generation 
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Hydrogen, Fuel Cells, and 
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HFCIT Planning

www.eere.energy.gov/hydrogenandfuelcells



Draft Multi-year Research, 
Development and Demonstration Plan

•Introduction

•Program Benefits

•Technology Development and 
Management    Approach

•Technical Plan

- Hydrogen Production

- Hydrogen Delivery

- Hydrogen Storage

- Fuel Cells

- Technology Validation

- Codes & Standards

- Safety

- Education

•Systems Integration & Analyses

www.eere.doe.gov/hydrogenandfuelcells



Fuel Cells Technical
Goals & Objectives

Objectives 
• Develop a 60% efficient, durable, direct hydrogen fuel cell power system for 

transportation at a cost of $45/kW (including hydrogen storage) by 2010. 
• Develop a 45% efficient reformer-based fuel cell power system for transportation 

operating on clean hydrocarbon or alcohol based fuel that meets emissions 
standards, a start-up time of 30 seconds, and a projected manufactured cost of 
$45/kW by 2010. 

• Develop a distributed generation PEM fuel cell system operating on natural gas or 
propane that achieves 40% electrical efficiency and 40,000 hours durability at 
$750/kW by 2010.

• Develop a fuel cell system for consumer electronics with an energy density of 1,000 
W-h/L by 2010.

• Develop a fuel cell system for auxiliary power units (1-3kW) with a specific power of 
150 W/kg and a power density of 150 W/L by 2010.

Goal : Develop and demonstrate fuel cell power system technologies for 
transportation, stationary, and portable applications.

Technical Targets:  Over 100 Individual Technical 
Targets Established for the Fuel Cell Sub-Program



Innovation Drivers

• Federal Public Policy
– National Energy Policy Act of 1992 
– National Energy Policy of 2001
– Energy Security 
– Environmental Benefits

• State’s Public Policy 
• Government R&D Funding
• Regulatory Regimes

– 1990 California ZEV
– Codes and Standards

• Markets
– Public Benefits
– Market Pull

• International Competition



Government Role in Driving Innovation

• Funding High-Risk, Long-Term Research

• Identification of Technical Targets and 
Barriers Through
– Technical Workshops
– Industry Partnerships

• Formal Review Process



Budget History

PEM Transportation Fuel Cell Funding
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FY 2003 Budget Distribution 
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Public/Private Partnerships

• Industry-wide
– FreedomCAR
– Hydrogen Fuel Initiative

• Technical Working Group
– High-Temperature Membrane Working Group
– Non-Platinum Electrocatalyst Workshop

• Grants, cooperative agreements, and cost-shared 
contracts
– Industry
– Universities

• National laboratory partnerships
– Crada’s
– Work for Others
– Intralab projects



Other Partnerships

•Interagency Cooperation
•Environmental Protection Agency
•Department of Transportation
•Department of Defense
•Office Science and Technology Policy
•Inter-Agency Advanced Power Group

•International cooperation
•European Community
•International Energy Agency
•International Partnership for a Hydrogen Economy
•OECD Case Studies

•States
•California Fuel Cell Partnership



Fuel Cell Partners



Industrial/University Partnerships

Fuel Processing
Catalytica – Plate reformer
Nuvera – STAR fuel processor
Nuvera – Hi-Q fuel processor
U. Of Michigan – Microchannel
UTRC – Hydrogen enhancement
Ohio State U. – H2 enhancement
McDermott – Autothermal 

reforming
Texaco Energy Systems –

reforming

Membranes & Electrodes
3M – MEAs and production techniques
3M – Improved cathodes and high-

temp MEA
Atofina Chemicals – Membrane durability
DeNora/DuPont – Advanced MEAs
Fuel Cell Energy – High-temp 

membrane
Plug Power – High- temp membrane
UTC Fuel Cells – Improved cathodes 

and high-temp membrane
Superior Micropowders – Low Pt cathode
SWRI/Gore – Pilot production methods



Industrial/University Partnerships

Bipolar Plates/Components
Porvair – Low-cost, mass-produced 

plates
Honeywell - Sensors
UTC Fuel Cells – Sensors
Engelhard – Platinum recycling
Ion Power – Platinum recycling

Analysis
TIAX – Costing, Pt cost and 

availability, fuel effects
Breakthrough Technologies Inc –

Foreign transportation FC 
programs

Directed Technologies – Transportation 
FC costs

Battelle – Economic analysis

Systems Integration
UTC Fuel Cells
Caterpillar – Ethanol
GE Honeywell
IdaTech – Stationary
Plug Power - Stationary

Air/Water Management
Honeywell – Turbocompressor, 

water management
Mechanology – TIVM
UTC Fuel Cell – Blowers
TIAX - Hybrid
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• Interagency cooperation
• Cooperative Research and Development 

Agreements (CRADA) between Industry and 
National Laboratories

• Solicitation Teaming Requirements
• Technical Workshops

• Case Studies
– UTC Fuel Cells
– General Motors/Los Alamos National Lab

DOE Role in Fostering 
Public/Private Partnerships

International Fuel 
Cells

GM Chevy S-10 Pick-Up
(Gasoline)



Program/Partnership Evolution

January 9, 2002 

May 16, 2001

January 28, 2003
President Bush announces

September 29, 1993

January 1991



Program Timeline – Fuel Cells

1994-1997
Focus: PEMFCs

Contracts: Ford, Chrysler, GM

Demonstration of record 
efficiency in 50-kW 

hydrogen PEMFC system

World’s First 50-kW Gasoline PEMFC System
Stack Pt Content 2 g/kW (Reformate)

1997-2000
Focus: Gasoline PEMFCs

Contracts: Developers

Low-Cost Bipolar Plate
MEA Manufacturing Process

Projected System Cost $325/kW 

2000-2004 
Focus:  R&D of materials, 

components, manufacturing 
processes, enabling 

technologies

1990-1994
PAFC Bus Demos

Exploratory PEMFC Research 

$27M

$60M

$110M

2004-2008

Pt target 0.2 g/kW
System Cost Target $45/kW$148M

Spin-Offs: Fuel Processing 
Technology to Stationary Power, 
Fuel Cell Technology to Portable 

Power 

Stack Pt content 20 g/kW (Reformate)
Projected System Cost $3,000/kW

25-50% 
Reductions in 

Stack Size 
and Weight 

Pt Content 
Reduced to 

1/10 of 
1990 Value

Led to 
Concept 

Cars

2010-2015
Commercialization 

Decision



Industry Projects
National Lab/University

Projects

Technical Review ProcessTechnical Review Process

Quarterly Reviews, including
Annual FreedomCAR
Tech Team Review

Mid-Year Review by 
FreedomCAR Tech Team

Annual Merit Peer Review 
and Evaluation

Annual Progress Report
(written)

Bi-annual National 
Academy of Sciences 

Review

www.eere.energy.gov/
hydrogenandfuelcells/



http://www.eere.energy.gov/hydrogenandfuelcells

Information Resources


