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ABSTRACT: 
Monitoring the power system's stability and detecting early signs of 
potential instability, which may precede a blackout, is essential for 
the dependable and secure operation of power systems. With the 
extensive deployment of phasor measurement units (PMUs)—
crucial instruments in wide-area monitoring, protection, and control 
systems—and progress in information and communication 
technology, it is now feasible to gather the vital data needed to 
evaluate the power system stability (PSS) status of the system in a 
timely manner. We will present the latest research on data-driven 
methods for PSS assessment while accounting for the unique 
properties of power grids. Furthermore, we will discuss the 
advantages and key trade-offs of the emerging computational 
techniques as powerful tools for the optimal power flow. For all 
methods outlined, a discussion of their bottlenecks, research 
challenges, and potential opportunities in large-scale power systems 
will be presented. 
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