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OVERVIEW 
   

 In this  talk,  we  revisit the way we model electric power systems and assumptions 
made. This is done with an eye on fundamental  challenges and missed opportunities for 
enhanced electricity services.  Instead of focusing on specific technology, we view the 
problem of sustainable and resilient electricity service as the complex social-ecological 
system problem, which can be greatly enabled by the distributed minimally coordinated 
grid operations.  For this to work, developed principles are based on our recently 
introduced  multi-layered modeling framework for posing the problem of safe, robust and 
efficient design and control for rapidly changing electric energy systems. This approach is 
shown to be particularly well suited for scalable optimization of large-scale complex 
systems. Theoretical foundations for Dynamic Monitoring and Decision Systems 
(DyMonDS) framework envisioned as the next-generation SCADA and operating 
protocols for  the changing electric energy systems will be discussed. The control design 
for microgrids and integration of renewable resources and demand response is  used as an 
example to illustrate potential benefits of this approach. Finally, 
many open modeling, estimation and optimization 
challenges/opportunities using this modeling approach will be 
discussed.  
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