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Commercialization ScenarioCommercialization Scenario
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2010 ��� �  1: Mass Production

2015 ��� �  2: Mass Market

2008: Product Introduction

2000: Proof of Concept
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FCPS Cost Breakdown

REACTANT MANAGER
Air Management 12.5  % 1,563
Water Management 2.5  % 313
Thermal Management 3.0  % 375
Fuel System 20.0  % 2,500
Sensors & Sub Controller 5.0  % 625
Plumbing & Piping 2.0  % 250
TOTAL RM 45.0  % $5,625

FUEL CELL
MEAs 30.0  % 3,750
Housing, Case, & Assy 5.0  % 625
TOTAL FC 35.0  % $4,375

ELECTRICAL MANAGER
Voltage Regulator 5.0  % 625
Batteries 7.5  % 938
Sensors & System CPU 5.0  % 625
Wiring & Assy 2.5  % 313
TOTAL RM 20.0  % $2,500

TOTAL FCPS 100.0  % $12,500

Assumptions
5 kWe CHP
Ramp Up Production Costs
Cost: $2,500 / kWe ~ 40% of Retail Price
Cost Reduction Rate: 20% / Yr
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Air is Expensive

Fuel Cells Use a Lot of Air
2-6X the Stoichiometric Ratio

Drives Primary Electro-Chemical Reactions
Often Provides Stack Cooling
Can Drive Fuel Processor Chemical Reactions

AMS Power is the Largest Loss in a FCPS
Target     <10%
Typical     15-20%

High AMS Power
Increases Fuel Consumption
Increases FCPS Manufacturing Cost
Increases FCPS Size & Weight
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FCPS Efficiency

                                                         Goal      Threshold
Fueling Rate 9,950 W 15,000 W

FC Stack Efficiency 67 % 50 %

Fuel Cell Stack Power 6,667 W 7,500 W
AMS Power 1,000 W 1,500 W
Other BOP Power 167 W 250 W
Inverter Losses 500 W 750 W

Fuel Cell Net Power 5,000 W 5,000 W

FCPS Net Efficiency 50 % 33 %
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Blower Case Study

Embracing Customer Needs
Lower Cost & Higher Production Rates
World-Class Quality & Delivery
Dependable Supplier Relationship

Product Targets
Reliability & Durability
Best-in-class Efficiency
Reduced Noise
Advanced & Flexible Control
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Selected Blower Results

Project Overview
Customer Relationship Management Tools

Design For Manufacturing & Assembly

Management Information Systems

Supply Chain Development

Demonstrated Improvements
~50% reduction in assembly and test times

~15% reductions in direct material spend

~30% reduction in supplier lead times

Significant reduction in support efforts

Significant improvements in first-time quality

And, significant increases in units shipped
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Blower Target Price Curve
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Vane Compressor Case Study

Project Goals
Lower Cost, Reduced Parts Count
Faster Assembly
Lower Friction & Pumping Losses
Wider Operating Range
Reliability & Durability
Reduced Noise
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Selected Vane Compressor Results

Demonstrated Improvements
 Parts Count Reduced >10%

 Bill of Materials $ Reduced by 35% (@ Qty 10)
Assembly Time Reduced by 90%
Lower Friction & Pumping Losses
Wider Operating Range
Reliability & Durability
Reduced Noise
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Vane Target Price Curve
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