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Abstract: The increasing amount of volatile and uncontrollable renewable energy sources 
require new solutions to guarantee the proper functioning of an electricity network. During 
this talk I will focus on frequency regulation and I will emphasize that many networks (e.g. 
high voltage networks or microgrids) possess an incremental passivity property that is useful 
to design distributed controllers. A communication network allowing the exchange of 
information among the controllers ensures that at steady state an overall cost function is 
minimized and as such relates constrained optimization to the study of dynamical systems. 
Furthermore, I will discuss how sampled communication in closed loop with the continuous 
physical system can be elegantly formulated as a hybrid system. Recent developments 
allow the extension towards non-passive dynamics where sliding mode control offers 
powerful techniques to constrain the system to a manifold where the passivity property is 
recovered.  
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