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Abstract

Accurately predicting the frequency nadir and estimating the overall frequency trajectory is
a crucial analytical task in power system planning, enabling engineers to identify risks for
frequency instability and identify corrective actions. Because of the large number of operating
scenarios and contingency events that need to be considered,
low-order modeling frameworks have been recently developed to
capture estimated average system frequency (ASF) response for
a scenario and avoid time-consuming full dynamic simulation for
a large, complex system. A major technical limitation in getting
existing low-order models to accurately represent realistic system
response is their inability to include inherent discontinuities
such as limits, piecewise functions, and deadbands. To address
these challenges, this seminar presents a new formulation that
integrates both physical and logical discontinuity constraints
into the ASF framework. By doing so, the proposed framework
significantly enhances the accuracy of system configuration
and system frequency response estimation, while retaining fast
computational performance.
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