
In modern power systems, the supervisory control and data acquisition (SCADA) system has been used to estimate
the state of a power system to ensure their security and stability. However, the update rate of SCADA measurements
is relatively low (3-5 seconds) and the data is not synchronized, making the real-time monitoring and control of
power systems difficult. The Phasor Measurement Units (PMU) deployed across the system can provide real-time,
highly-sampled synchronized data, which provide unique opportunities to develop measurement-based methods
for power system online monitoring and control. In this talk, I will present a PMU-based methodology that can
accurately estimate the dynamic system state matrix of a power system in near real time, based on which wide
applications including topology error detection, stability assessment, inter-area mode identification and wide-area
damping control are explored. Particularly, the proposed method is robust to the variation of network topology
change, missing PMU and PMU measurement noise.
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