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Modern power electronic systems with enhanced observability and controllability serve as the backbone for 
bridging bulk power systems and individual customers. As reported by the 
U.S. Department of Energy (DOE), approximately 80% of the electricity used 
in the U.S. is expected to flow through power electronic equipment by 2030, 
which depicts the trend and the future of energy evolution driven by advanced 
power electronics. It is noteworthy that power electronics as versatile 
techniques provide solutions in various areas and applications, ranging 
from power generation and distribution in modern smart grids to intelligent 
electronics for end-users. This presentation will focus on the modeling, control, 
and real-world applications of grid-interactive power electronic inverters 
and how emerging modeling and control technologies could be utilized to 
advance the state-of-the-art of power electronics intensive power systems, 
emphasizing resiliency, stability, and sustainability enhancement in the areas 
of reconfigurable energy systems with dynamic microgrids, renewable energy 
integration through resilient power electronic interfaces, among others.
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