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Abstract: Phasor measurement units (PMU) are rapidly populating substations and providing valuable data and 

measurements.  These are streamed at much faster rates and in a synchronized manner compared to the existing 

supervisory control and data acquisition (SCADA) measurements. In this tutorial, we will discuss potential network 

applications which can benefit from availability of such measurements.  We will first describe a fault location procedure 

which relies on voltage measurements provided by a limited number of PMUs to detect and locate faults on any of the 

transmission lines in a large power grid.  This approach also takes advantage of the “Dantzig selector” estimator to 

formulate and solve this problem.  The same approach will then be used to solve the problem of detecting unreported 

topology changes in external networks.  This problem is particularly important for real-time contingency analysis of 

interconnected power grids when ICCP links fail and real time data are temporarily or permanently not available from 

neighboring systems.  Finally, we will present a tracking estimator for non-transposed three phase transmission line 

model parameters based on PMU measurements which will enhance the performance of control and protection functions 

relying on accurate line models. 
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