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Abstract: 

  

The electric power grid of the near-future is evolving into a more complex adaptive and 
reconfigurable system under semi-autonomous distributed control. Its spatial and 
temporal complexity, non-convexity, non-linearity, non-stationarity, variability and 
uncertainties exceed the characteristics found in today’s traditional power system. The 
distributed integration of variable sources of energy and electric vehicles (EVs) into a 
power system further adds complexity and challenges to its modeling, control and 
optimization. Innovative technologies are needed to handle the growing complexity, 
stochastic bidirectional optimal power flows, and maximization of penetration of 
renewable energy and utilization of available energy storage including PEVs. 
  

Modern power systems, also referred to as the ‘smart grid’ need to be monitored intelligently to 

maintain stability, security, reliability, and economical and environmental efficiency under normal 

and abnormal operating conditions and disturbances. A combination of capabilities for forecasting, 

predictive estimation, dynamic power flow, system optimization, cybersecurity and solution 

practicability verification and validation will be necessary for real-time smart grid operations. 

Optimization and control systems to be resilient will require dynamic information and 

computational capabilities to handle the uncertainties and variability that exist. Intelligent 

technologies needed for real-time operations will be presented in this talk. 
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