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Abstract:  In recent years, there has been a steady and significant progress in the development of fuel cells for power 
generation. The motivation has been the ever-increasing demand for electricity, the rising cost of fossil fuel, and the 
environmental concerns about pollution and greenhouse effects. Fuel cell principle of operation is based on 
electrochemical reaction of the hydrogen with oxygen derived from air.  Since fuel cells are not limited by the Carnot 
cycle thermodynamic efficiency, they have the potential to produce power very efficiently as compared to heat engines 
and combustion turbines.  
Early on, fuel cells were initially developed for the space applications. In the late 1950s, the National Aeronautics and 
Space Administration (NASA) began to search for a compact electricity generator to provide onboard power for an 
upcoming series of manned space missions. After discarding nuclear reactors as too risky, batteries as too heavy and 
short-lived, and solar power as too cumbersome, NASA turned to fuel cells. Today, after reliably supplying electricity 
(and water) to the Apollo and Space Shuttle missions, fuel cells have proven their role in space.  In the near future, fuel 
cells have the potential to significantly impact generation and distribution of electricity. Recently, a hybrid fuel 
cell/turbine power plant (~250kW) achieved a near record-breaking efficiency of 56% in a demonstration project in 
Montana. This power plant includes an internally reforming MCFC.  Fuel cells are also poised as power generation 
sources for the transportation applications including electric vehicles and navy vessels.  
In this presentation, examples of how fuel cells are utilized in a system to achieve power production will be discussed. 
Also, an outline of some of the unique considerations in design of a fuel cell power plant will be presented. Advanced 
applications of the fuel cell systems including the state-of-the-art of the technology will be presented. The presentation 
will focus on high temperature fuel cells including SOFC and MCFC. 
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