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Title     Design, Control and Integration of Next Generation 
             Power and Energy Systems  
         

Renewable and ultra-low emissions and high efficiency energy conversion systems will be required to introduce energy 
resource and environmental sustainability. Next generation power systems must be designed for dynamic dispatch to 
complement the intermittencies of renewable power, which must be increasingly utilized.  The complex interactions of the 
heat transfer, chemistry, electrochemistry, and fluid dynamics must be considered in the design and control of dispatchable 
power systems such as gas turbine, fuel cell and hybrid fuel cell gas turbine systems.  The National Fuel Cell Research 
Center (NFCRC) of the University of California, Irvine (UCI) has developed a dynamic simulation approach and detailed 
physical modeling platform that is used to garner insights into the design and control of next generation power systems.  It 
is shown that fueled power plants can be dynamically dispatched over a wide range of operation while maintaining physical 
operations that are safe and non-degrading. 
The same dynamic simulation tools are being used to evaluate smart grid technologies in the Irvine Smart Grid 
Demonstration (ISGD) project led by Southern California Edison with funding from the U.S. Department of Energy. ISGD 
is considering the integration of greater amounts of renewable power, electricity use in vehicles, energy storage, direct 
consumer participation in the energy supply chain to ensure the continued reliability and vitality of the electric grid.   

Research interests include advanced and alternative energy systems development; electrochemical conversion devices and 
systems such as fuel cells, electrolyzers and batteries; dynamic simulation and control systems development; energy system 
thermodynamics, design, and integration; turbulent reacting flows; chemical kinetics; and electrochemical reactions with 
concurrent heat, mass and momentum transfer. 


