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Abstract: This talk concerns the handling and utilization of streaming data (such as synchrophasors and
smart meters) for enhancing power system real-time physical and market operations. The first part of the talk
analyzes the dimensionality of the phasor measurement unit (PMU) data under both normal and abnormal
conditions. We observe that the underlying dimensionality is extremely low despite the high dimensions of
the raw PMU data. Justification of this observation is proposed using linear dynamical systems theory. A
novel early anomaly detection algorithm based on the switch of core subspace at the occurrence of an event is
proposed. Then we present the work of quantifying benefits of incorporating look-ahead dispatch with
responsive demand from ERCOT data. Demand elasticity at ERCOT is estimated, and the market price
behavior with price responsive demand is analyzed.
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