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Abstract— With theinstallation of many new multi-channel phasor measurement units (PM Us), utilitiesand power grid operators
are collecting an unprecedented amount of high-sampling rate bus frequency, bus voltage phasor, and line current phasor data
with accurate time stamps. The data ownersareinterested in efficient algorithmsto process and extract as much information as
possible from such data for real-time and off-line analysis. Traditional data analysistypically analyze one channel of PMU data at
atime, and then combinetheresultsfrom theindividual analysisto arrive at some conclusions. In this paper, a spatial-temporal
framework for efficient processing of blocks of PMU datais proposed. A key property of these PMU data matricesisthat they are
low rank. Using this property, various data management issues such as data compression, missing data recovery, data substitution
detection, and disturbance triggering and location can be processing using singular -value based algorithms and convex
programming. These functions areillustrated using some historical data from the Central New York power system.
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