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Abstract 
 
Emerging trends in advanced energy system functionality are challenging existing grid control 
systems. The move towards distributed energy resources, responsive loads, transactive energy, 
self-healing grids, microgrids and local energy networks, and prosumer participation in power 
and energy markets leads to issues in grid operation and management. Hidden coupling 
through the power grid causes sometimes unfortunate interactions among applications that 
can and  do  result in decreases in power quality, reduction of grid stability, and even loss of 
service. New approaches to communication and control on an ultra-large scale will be needed 
to solve the problems of energy system operational management in a multi-functional 
environment experiencing N-way flows of energy and information. 
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