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Fiscal Year (FY) 2012 Objectives 

To assist the DOE in developing fuel cell systems for 
stationary and emerging markets by developing independent 
cost models and costs estimates for manufacture and 
ownership. In FY 2012, the project will estimate costs of: 

10-kW and 25-kW polymer electrolyte membrane •	
fuel cell (PEMFC) for material handling equipment 
applications at annual production volumes of 100 units, 
1,000 units, and 10,000 units. 
1- and 5-kW solid oxide fuel cells (SOFC) and high-•	
temperature polymer electrolyte membrane (HTPEM) 
fuel cells for auxiliary power unit applications at annual 
production volumes of 100 units, 1,000 units, and 
10,000 units. 

Technical Barriers

This project addresses the following technical barriers 
from the Fuel Cell section of the Fuel Cell Technologies 
Program Multi-Year Research, Development and 
Demonstration Plan:

(B) Cost

Technical Targets

To	widely	deploy	fuel	cells	significant	strides	must	
be made in lowering the cost of components and systems 
without compromising reliability and durability. This cost 
analysis will identify the fundamental drivers of component 
and system cost and the sensitivity of the cost to various 
component and system parameters. The cost analyses will 
provide the DOE information on the impact of production 
volumes on lowering costs of fuel cells and the types of high 
volume manufacturing processes that must be developed to 
enable the widespread commercialization. The study will 
also provide insights into the optimization needed for use of 
off-the-shelf components in fuel cell systems to drive down 
system costs. Finally, the study will analyze the lifecycle 
costs of owning and operating a fuel cell to estimate primary 
costs drivers to the end user in applicable markets. 
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Approach 
Battelle will apply the established methodology used 

successfully on the previous fuel cell cost analysis study 
for the DOE [1-3]. The technical approach consists of four 
steps – market assessment, system design, cost modeling, and 
sensitivity	analysis	(Figure	1).	The	first	step	characterizes	
the	potential	market	and	defines	the	requirements	for	system	
design. The second step involves developing a viable system 
design and associated manufacturing process vetted by 
industry. The third step involves building the cost models 
and gathering inputs to estimate manufacturing costs. 
Manufacturing costs will be derived using the Boothroyd-
Dewhurst Design for Manufacture Assembly Software 
(DFMA®). Custom manufacturing process models will 
be	defined	where	necessary	and	parametrically	modeled	
based on knowledge of the machine, energy and labor 
requirements for individual steps that comprise the custom 
process. The fourth step will evaluate the sensitivity of stack 
and system costs to various design parameters. Both single 
factor sensitivity analysis and Monte Carlo analysis will be 
performed. Single factor sensitivity analysis helps determine 
the impact of individual parameters on system costs. The 
Monte Carlo analysis will help determine the impacts of 
cost variability. In addition to the sensitivity analysis, we 
will conduct a lifecycle cost analysis to estimate total cost of 
ownership for the target application and markets.
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FY 2012 Accomplishments 
Completed the market assessment for the material •	
handling equipment and auxiliary power unit markets: 

Defined	the	application	requirements.	 –
Selected appropriate fuel cell technologies and  –
system sizes to meet requirements.

Detailed	performance	specifications	and	system	•	
requirements and completed preliminary system design 
of: 

10-kW and 25-kW PEMFCs for material handling  –
equipment	specifically	forklifts.
1-kW and 5-kW SOFCs for auxiliary power units.  –

Next Steps 

In FY 2012, Battelle will: 

Finalize design of the PEM and SOFC systems.•	
Initiate	and	finalize	design	of	the	high	temperature	PEM	•	
system for auxiliary power applications.
Complete full cost assessment of 10-kW and 25-kW •	
PEMFC systems for material handling applications.
Complete full cost assessment of 1-kW and 5-kW SOFC •	
and HTPEM systems for auxiliary power applications.
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Figure 1. Battelle’s Cost Analysis Methodology


