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Objectives 

Perform scientific research on the properties 
and uses of palladium in the context on the U.S. 
Department of Energy’s (EERE), Hydrogen, Fuel 
Cells & Infrastructure Technologies Program, Multi-
Year Research, Development and Demonstration 
Plan.

Install, monitor and conduct analyses of fuel cells 
(8) to investigate long-term deterioration of reformer 
components and the associated effects on system 
performance.

Technical Barriers

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

(A)	 Reformer Capital Costs 

(C)	 Operation and Maintenance (O&M)

(K)	 Durability

•

•

Technical Targets

This project will target new approaches to improve 
hydrogen separation and balance-of-plant durability.  
Insights gained from this project support the following 
DOE 2010 Technical Targets (Table 3.1.6, Technical 
Targets: Dense Metallic Membranes for Hydrogen 
Separation and Purification):

Module Cost (including membrane material): 
$1,000/ft2

Durability: 26,280 hrs

Accomplishments 

The local electric service provider has approved 
interconnection.

Engineering drawings are complete; a cursory 
review by Plug Power has taken place; the City of 
Billings, MT has issued a building permit for the site.

Contracts are being finalized or are in place with 
Plug Power and various other subcontractors 
engaged in site preparation (see Figure 1).

Site preparation is underway.  

The step-up transformer, a potentially long lead-time 
item, has been ordered.  A spec sheet is enclosed 
(see Table 1).
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Introduction 

This will project will carry out a number of scientific 
tests over a yearlong period to better understand the 
breakdown of electro catalysts.  Additionally, it will 

•

•

•

•

•

•
•

V.A.12  Montana Palladium Research Initiative: PEMFC Field Trials*

Dr. David McGinnis
Montana State University - Billings
1500 University Drive
Billings, MT  59101
Phone: (406) 657-2340; Fax: (406) 657-2299
E-mail: dmcginnis@msubillings.edu

DOE Technology Development Manager: 
Nancy Garland
Phone: (202) 586-5673; Fax: (202) 586-9811
E-mail: Nancy.Garland@ee.doe.gov

DOE Project Officer:  Jim Alkire
Phone: (303) 275-4795; Fax: (303) 275-4753
E-mail: James.Alkire@go.doe.gov

Contract Number:  DEFC36-06-GO86060

Subcontractors:
•	 Plug Power, Latham, NY
•	 Design 3 Engineering, Billings, MT
•	 Montana-Dakota Utilities, Billings, MT 
•	 Ace Electric, Laurel, MT
•	 Energy Laboratories, Inc., Billings, MT

Project Start Date:  January 1, 2007 
Project End Date:  December 31, 2007

*Congressionally directed project

Figure 1.  Fuel Cell Installation Site
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measure the durability of a reengineered fuel cell that 
is comprised of the most contemporary components 
available in the marketplace (see Figure 2).

Approach 

The approach is to assemble a team of professionals 
that possess the resume and credentials to perform the 
necessary services now and going forward.  Quality site 
prep and materials will allow the team to focus on the 
fuel cells in the best operating environment. 

Table 1.  Transformer Specifications
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Figure 2.  Plug Power 5kW Fuel Cell

Results 

The results will advance the state of knowledge for 
the DOE and the fuel cell industry.  We hope to establish 
new benchmarks in electro catalytic performance and 
system durability. 

Conclusions and Future Directions

Complete site preparation

Complete training of technicians

Take delivery and assemble fuel cells 

Install and commission fuel cells

Provide scientific testing and O&M for 1 year

Decommission and publish results
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