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Project Overview and Partners

Objectives

• Validate H2 FC Vehicles and Infrastructure in Parallel
• Identify Current Status and Evolution of the Technology
• Objectively Assess Progress Toward Technology Readiness 
• Provide Feedback to H2 Research and Development

Performance Measure 2009 2015 

Fuel Cell Stack Durability 2,000 hours 5,000 hours 

Vehicle Range 250+ miles 300+ miles 

Hydrogen Cost at Station $3/gge $2-3/gge 

Key Targets

Industry Partners

Four Automaker/Energy-Supplier Teams

Gen 1 Chrysler / BP

Gen 2 GM / Shell

Gen 1 Ford / BP

Gen 1 Chevron / Hyunda-Kia / 
and 2 UTC Power

Gen 2Gen 2

Gen 1Gen 1

Gen 2Gen 2

6 Stations* Delivered Compressed H2

4 Stations Natural Gas On-Site Reforming 7 Stations Electrolysis

3 Stations Delivered Liquid H2

* One station has been retired.

MOBILE REFUELER
SACRAMENTO, CA

DELIVERED LIQUID, 700 BAR 
IRVINE, CA

STEAM METHANE REFORMING
OAKLAND, CA

WATER ELECTROLYSIS
SANTA MONICA, CA

The majority of the project’s fixed infrastructure to refuel 
vehicles has been installed, with a total of 90,000 kg H2 

produced or dispensed.

20
STATIONS

Project Refueling Stations

1Retired vehicles have left DOE fleet and are no longer providing data to NREL 
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Vehicle Deployment by On-Board Hydrogen Storage Type

Refueling stations test performance in various climates; 
Learning Demo stations comprise approximately 1⁄3 of the 

58 U.S. stations in five key regions.

SF Bay Area Los Angeles Area Orlando AreaDetroit Area DC to New York

58
STATIONS

Chevron & Hyundai-Kia

Chrysler & BP

Ford & BP

General Motors & Shell

Air Products

Other Companies

5 17 7 5 2



Vehicle Project Status Refueling Rates

Prepared by the National Renewable Energy Laboratory (NREL)
NREL is a national laboratory of the U.S. Department of Energy

Office of Energy Efficiency and Renewable Energy
Operated by the Alliance for Sustainable Energy, LLC

Summary

Learning Demo evaluation is ~80% 
complete

• 140 vehicles and 20 stations deployed
• 1.9 million miles traveled, 90,000 kg H2 

produced or dispensed
• 346,000 individual vehicle trips analyzed
• Project to continue through 2010

Project Contact: Keith Wipke, National Renewable Energy Lab • 303.275.4451 •  keith.wipke@nrel.gov

Emphasis from project has been on 
providing maximum value from the 
data collected during project

• 60 results have been published
• Updates every 6 months
• Current results are always available on our 

web page:
www.nrel.gov/hydrogen/cdp_topic.html

Vehicle/Station Status

• Roll-out of 2nd generation vehicles is now 
complete

• Station deployment nearing completion
• Rate of data delivery to NREL is now at its 

highest level during project
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Some Gen 1 FC stacks have almost 

reached 2000 hours without repair
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Refueling Rates: Communication vs. 
Non-Communication

Refueling Rates:  350 bar vs. 700 bar
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On-Site Electrolysis

Reformation Electrolysis

Baseline Conventional Mid-Size SUV

Baseline Conventional Mid-Size Passenger Car

Average WTW GHG Emissions (Learning Demo)

Minimum WTW GHG Emissions (Learning Demo)

WTW GHG Emissions (100% Renewable Electricity)

WTW GHG Probability Based on Learning Demo

Vehicle (non-powertrain)
Fuel Cell System
Powertrain
Battery

57%
34%

36%

26%

14%11%

11%
3%

5%
4%

FC System

FC Stack

Fuel Cell Vehicle Events

(9,357)

Fuel Cell System Events

(3,175)

24%

22%

5%

FC Stack

49%

31%

24%

12%

13%

20%

<1%

FC System

Fuel Cell System Labor

(5,035 hours)

Fuel Cell Vehicle Labor

(10,216 hours)

Thermal Management
Air System
Controls, Electronics, Sensors
Fuel System
Fuel Cell Stack
Other

3 minute fill of 
5 kg at 350 bar

5 minute fill of 
5 kg at 350 bar
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