Synchrophasors




The Old Way

 Power system measurements have historically
been voltage and current magnitudes and
iINstantaneous power

 These measurements are sampled by the SCADA
system whenever SCADA gets around to it




What are Synchrophasors”

 What is a Synchrophasor?

e Time-synchronized measurements of voltages
and currents that include phase angles

Sinusoid




PMUSs

e Phasor Measurement Units (PMUs

e PMUs generate and transmit synchrophasor
measurements
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PMU Locations - 2011

2011... Not bad, but just wait!

Source: “Summary of the North American SynchroPhasor Initiative (NASPI) Activity Area”,
U.S. Department of Energy, June 2012

6



PMU Locations - 2014
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Source: North American SynchroPhasor Initiative (NASPI) Synchrophasor Technology Fact Sheet
October, 2014



omkEd Installations

e O substations

* Dresden, Goodings Grove, Lasalle, Nelson, Taylor, Zion

e 11 PMUs




PMU Applications

e “|f you build it, they will come.” 1

e Until recently, application development has
been limited by the lack of data, but the




Easy Application

» Digital Fault Recorder with Continuous Storage

e Do not underestimate how useful this is!
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Other Applications

* Improved State Estimation
* |Incorporate PMU measurements into existing state estimators
e Linear state estimators

* Equations are linear, so system is solved directly without iterating a
solutien. = | G G T




The Squirrel

* A squirrel got onto a 12kV bus where it didn't belong...




What We Learned

* The squirrel caused a transient seen on the transmission system
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Remaining Challenges

o EXxisting system was implemented as a pilot/science
project

 \We now have to build it so that it can handle large
numbers of PMUs




ComEd/Argonne Effort

e Fvent Detection

» Spectral Analysis




Oscillations
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