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Abstract  

   

  

  

  

       There is extensive research taking place involving fuel cell 

 

gas turbine combined power 

plant systems. These systems use a high temperature fuel cell and a gas turbine to achieve higher 

overall performance and efficiency than a single mode power plant. Due to the high temperature 

of the exhaust gasses of the fuel cell, heat can be recuperated and used to drive a gas turbine. The 

turbine creates additional power and is a means of utilizing the exhaust energy of the fuel cell. 

Despite the research being done on integrating these systems, little work has been done to 

characterize the dynamics of the integrated systems. This thesis develops dynamic models of the 

individual components that comprise a fuel cell 

 

gas turbine hybrid system (solid oxide fuel 

cell,centrifugal compressor, combustor and turbine). These models are incorporated to produce a 

complete dynamic hybrid model of the power plant. Dynamic manner of each component of 

hybrid system is presented with respect to time. Then the effect of changing input variables of 

the solid oxide fuel cell on dynamic manner of it, is investigated. Finally a PID controller is 

designed using genetic algorithm to control the output power of the solid oxide fuel cell.     
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