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MOTIVATION & FRAMEWORK
Unplannedandundetectedgeneratoroutages

• Multiplemodel-basedidentificationalgorithms
• State-of-the-artdevices: phasormeasurementunits(PMUs):

TheLSF-basedmethodidentifies theclusterwith thelargest estimatedinjection changeastheoutagesource.

THE Za-BASED METHOD
TheZa-basedmethodcomparessimulatedvoltage changestotheobserved.

CASE STUDIES

Aframework consisting of multiple model-based algorithms
for generatoroutageidentificationwasproposed.
• usingdifferent typesofPMUmeasurements
• implemented in a complementary fashion with great
efficiency andaccuracy
• appropriatefor utilitycontrolcenters
Given data availability and the above trade-offs, operators
can choose which algorithms to implement. Based on overall
performance, we would suggest LSF> Za > inertia-based
method.

THE LSF-BASED METHOD
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Find a good compromise to identify outages quickly and
accurately with good localization precision given limited
PMUcoverage.
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Instability,cascadingoutages,majorblackouts

• GPS time synchronized 
• High resolution
• Widely adopted

Goal: A framework of fast, accurate identification
algorithms given limited information and motoring
devices
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Cluster generators together based on QR 
decomposition results of the LSFs. the original LSFs the approximate LSFs
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INDISTINGUISHABLE

Great accuracy 
with only 1.2% 
PMU coverage.

Great precision and accuracy given so 
limited data!

Expected changes

Best bet (largest cluster injection change)

Best bet (smallest voltage difference error)

The inverse problem

Pre-outage
injection

A lot of model info required!

• Fast
• Versatile
• Accurate
• Bonus Pg
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