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DOE Program Plan Released  

An integrated strategic plan for the research, development, and demonstration activities of 
DOEôs Hydrogen and Fuel Cells Program: Includes Stationary, Portable and Transportation 

Fuel Cells 

Released September 2011 

http://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/program_plan2011.pdf 

Update to the 

Hydrogen Posture 

Plan (2006) 

Program efforts are planned to transition to industry                                                                 

as technologies reach commercial-readiness. 

Source: DOE 2011 
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Balance of Plant ($/kW, 
includes assembly & 
testing) 

Stack ($/kW) 

Current status: 
$49/kW vs  

target of $30/kW 

Initial Estimate 

Target 

$30/kW 

$51/kW 
$61/kW 

$73/kW 

$94/kW 
$108/kW 

Projected high -

volume cost of fuel 

cells has been 

reduced to $49/kW 

(2011)*  

ÅMore than 30% 
reduction since 
2008 

ÅMore than 80% 
reduction since 
2002 

*Based on projection to high-volume manufacturing (500,000 units/year).  

The projected cost status is based on an analysis of state-of-the-art 

components that have been developed and demonstrated through the DOE 

Program at the laboratory scale.  Additional efforts would be needed for 

integration of components into a complete automotive system that meets 

durability requirements in real-world conditions. 

Progress ð Fuel Cells  

$49/kW 

$275/kW 
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DOE Funded Accomplishments  

Reduced cost of H
2
 production 

(multiple pathways)  
Å Reduced electrolyzer stack costs by greater 

than 80% since 2001 through design 
optimization and manufacturing innovations 
(Giner Electrochemical Systems) 

 

Projected High-Volume Cost of Hydrogen Production1 (Delivered2)τStatus 

Electrolysis 

Feedstock variability: $0.03 - 

$0.08 per kWh 

Biomass Gasification 

Feedstock variability: $40- 

$120 per dry short ton 

Distributed Production (near term) 

Central Production (longer term) 

Electrolysis 

Feedstock variability: $0.03 - 

$0.08 per kWh 

Bio-Derived Liquids 

Feedstock variability:  $1.00 - 

$3.00 per gallon ethanol  

Natural Gas Reforming 

Feedstock variability: $4.00 - 

$10.00 per MMBtu 

H2 Production & Delivery Threshold Cost $2-$4/gge 

H2 Production & Delivery Threshold Cost $2-$4/gge 

ÅCompressed H
2
 tanks can achieve >250 mile range  

ÅValidated a vehicle that can achieve 430 mile range (with 700 bar 

Type IV tanks)  

ÅDeveloped and evaluated more than 400 material approaches 

experimentally and millions computationally  
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ARRA Material Handling 

Equipment Data 

As of 12/31/2011 

Hydrogen Dispensed 99,650 kg 

Hydrogen Fills >148,250 

Hours Accumulated >959,880 hrs 

Deployments help ensure continued technology utilization growth and catalyze 

market penetration while providing data and lessons learned. 

Fuel Cell 

Application 

Operational 

Fuel Cells 

Total Fuel 

Cells Planned 

Backup 

Power 
607 539 

Material 

Handling 
504 504 

Stationary 0 6 

APU 0 3 

Total 1,111 > 1,000 

ARRA Deployment Status ï December 2011 
NREL ARRA Data Collection Snapshot 

Deployment Locations 

The initial investment of 400 DOE-funded lift trucks has led to 

MORE THAN 3,000 ADDITIONAL fuel cell lift trucks planned or 

installed with NO DOE funding. 

 

DOE: $42 M  

Cost-share: $54 M 

Total: $96 M  

Recovery Act and Market 
Transformation Spur Deployments  
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ñEnergy Department Applauds Worldôs First Fuel Cell and  

Hydrogen Energy Station in Orange Countyò (Co-funded by DOE, CA and industry) 

Validation  of an  Integrated  Energy  Station  

FuelCell Energy 

× Fueled with Orange County municipal wastewater gas 
 

× 54% efficiency coproducing H2 and electricity 

Funding Partners: CARB, SCAQMD and DOE 

V March 2011- first vehicle refueling 
 

V June 2011- began operation on ADG 

(anaerobic digester gas) 
 

V Exported > 1 GWh electricity 

ÅGenerates ~250 kW of 
electricity 

V Produced  > 5,700 kg H2 

Å~100 kg/day hydrogen 

capacity (350/700 bar), 

enough for 25-50 vehicles. 
 

V To operate 3 years (31 May 2014)  
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Progress ð Technology Validation  

Demonstrations are essential for validating technologies in integrated systems. 

Real -world Validation  

Vehicles & Infrastructure 

Å >180 fuel cell vehicles and 25 hydrogen fueling 
stations 

Å Over 3.7 million miles traveled 

Å Over 146 thousand total vehicle hours driven 

Å 2,500 hours (nearly 75K miles) durability 

Å 5 minute refueling time (4 kg of hydrogen) 

Å Vehicle Range: ~196 ï 254 miles (430 miles on 
separate FCEV) 

Buses (with DOT) 

Å H2 fuel cell buses have a 42% to 139% better fuel 
economy when compared to diesel & CNG buses 

Forklifts 

Å Over 130,742 total refuelings since 2009 

Air Products, Fuel Cell Energy  
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CDPs 

DDPs 

Composite Data Products (CDPs)  

Å Aggregated data across multiple systems, 

sites, and teams 

Å Publish analysis results every six months 

without revealing proprietary data2 

Detailed Data Products (DDPs)  

Å Individual data analyses 

Å Identify individual contribution to CDPs 

Å Shared every six months only with the 

partner who supplied the data1 

1) Data exchange may happen more frequently based on data, analysis, & collaboration 

2) Results published via NREL Tech Val website, conferences, and reports (http://www.nrel.gov/hydrogen/proj_learning_demo.html) 

National Lab Data Collection and Analysis Process  

Results 

Internal analysis 

completed quarterly 

Bundled data (operation & 

maintenance/safety) 

delivered to NREL quarterly 

http://www.nrel.gov/hydrogen/proj_learning_demo.html

