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Figure 1: Hybrid framework combining model-based and data-driven 
methods for power system DSE.
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Figure 2: Rotor speed estimation. Case A: Presence of impulsive 
noise in the state estimate received from the lower level DSE.

Figure 3: Rotor speed estimation. Case B: Loss of communication 
with the lower level DSE.

Abstract: In electric power systems, most state variables are not measured, or even measurable. The large-scale deployment of high-resolution measurement devices, as well as of high-speed, high-bandwidth communications networks, is 
enabling the development of dynamic state estimators (DSEs), which can provide estimates of the state variables. In this poster, we present a hierarchical decentralized, robust DSE that has been developed by combining model-based and 
data-driven methods. A two-level hierarchy is proposed, where the lower level consists of model-based DSEs. The state estimates sent from the lower level are received at the upper level, where they are filtered by a robust data-driven 
DSE that relies on the Koopman operator-theoretic framework.
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