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INTRODUCTION

= The U.5. Navy is currently investigating SECA selid cxide fuel
cells for the propulsion of Unmanned Undersea Vehicles {UUVs).

- Key goal is to operate a 50FC power source on logistic {military)
fuels in an air-independent environment.

« A UUY power source will consist of a SOFC stack(s), fuel

processor, carbon dioxide scrubber, balance of plant components
and fuel { oxidant storage.
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« SOFCs offer several distinct advantages over rechargeable
battery technology:

- potential for achieving specific energy greater than 300 Whikg.
ny energy-lense fuel {extended mission time)
-“gas and go"—allowing a UUV to be redaunched at short notice.
= self-sustaining while supplying heat to reforming processes.

Experimental Set-up at NUWCDIVNPT

Solid Oxide Fuel Cells in UUV
(Unmanned Undersea Vehicle) Applications

APPROACH

=Test SECA SOFC Stacks under pure oxygen and reformate conditions
-Isolate effects of pure oxygen, using only hydrogen/nitrogen mixtures as fuel

«Reformate studies conducted with major system components
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«Evaluate SOFC stacks and balance of plant components for UUV application
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Data acquired in conjunction with the 1V-plot shown in
figure to the right; above 200 mAfem? there is fully
closed-oop operation and above 350 mAfcm® there is
stoichiometric oxygen control.

I\ plot of 30-cell Delphi Stack during transition from
cylinder gas to closed-loop, ancde recycle operation.
Power exceeded 1 kilowatt.

= Thermal Management



