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 Abstract:  Electricity grid and natural gas network are two essential infrastructure systems in the U.S. energy sector, 
which have been traditionally operated and controlled rather independently. In emerging power systems, smart grid 
technology has been playing an increasingly important role for enhancing energy reliability, sustainability, resiliency, and 
economics. Specifically, because of significant advantages over traditional coal-fired units, such as faster ramping 
capability to support a deeper penetration of renewable generation resources, combined-cycle gas turbines (CCGT) have 
been increasingly installed in recent decades and are becoming the major generation technology in today’s power system 
operations.   

Given the critical role of CCGTs as well as their tight dependence on the gas network, this talk will discuss 
several issues related to the interdependency of gas and electricity infrastructures for enhancing energy efficiency and 
security: (i) a hybrid CCGT model for day-ahead market clearing of system operators, which, by taking benefits of 
combined offers on both configurations and individual physical turbines from CCGT market participants, can accurately 
reflect their physical operation features and enhance their operation flexibilities in practice; (ii) a method to accurately 
identify and rank vulnerable components of interdependent natural gas-electricity systems by simultaneously considering 
topological and functional vulnerabilities; (iii) a co-optimization scheduling model of interdependent natural gas-
electricity systems while considering heterogeneous uncertainties of the natural gas and electricity systems (e.g., 
power/gas loads, renewable energy, and random outages of assets) as well as physical limitations of electricity and gas 
networks. Additional and emerging technologies, such as dual-fuel generating units, power-to-gas (PtG), and integrated 
gas-electricity demand response, are also considered to enhance the secure and economic operation of interdependent 
natural gas-electricity systems and facilitate a deeper penetration of volatile renewable energy. 
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