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Abstract: Electric power systems are among most spatially extended systems. Their stable operation in the 
presence of disturbances and outages is made possible by real-time control, both local and system-wide (over 
communication networks). Global optimization and control are key for achieving higher efficiencies in normal 
operation and for faster recovery from contingencies. 
 
We describe a delay mitigation approach based on timestamping of transmitted signals, which can successfully 
mitigate the destabilizing effects of delay. By time-stamping we mean that every signal sample x(t) is 
transmitted over the network as an ordered pair (x, t), consisting of the sample value x and the corresponding 
sampling time instant t. We study in detail an estimator based on filtering ideas (Extended and Unscented 
Kalman filter and its robust extensions). In particular, we augment the standard EKF with delay-mitigation 
capability, and successfully apply it to an electromechanical example. We also incorporate into the EKF our 
bad-data detection and removal technique, and apply it to a Flywheel Energy Storage System. Finally, we have 
developed a robust version of the extended Kalman filter (EKF). Preliminary results suggest that our robust 
dynamic state estimation technique can be successfully applied in practical power system settings. 
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