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Abstract 
 

The high and growing penetration of inverter-based resources (IBR) in modern power systems has 
brought challenges to system stability, especially to small-signal stability reflected by the concerning 
oscillations. This seminar will discuss the impedance-based approach for oscillation root-cause 
tracing, tuning, and early warning. The new approach establishes the relationship between the 
impedance model and the conventional state-space model and opens up the path of using black-box 
impedance model to extract useful insights similar to those obtained from the white-box model. A 
new system strength metric: impedance margin ratio, which can capture the system small-signal 
performance is introduced as an index for oscillation early warning. The seminar will also discuss the 
data-driven methods for on-line impedance identification and system stability monitoring, with a 
special emphasis on the combination of model and data, i.e., a hybrid data/model-driven 
identification process. 
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