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The paper describes main principles used in state-of-the-art monitoring and control systems based on phasor measurement devices (PMU). The necessity of PMU and details of ANSI C37.118.1-2011 standard are described. The concept of state estimation in power systems is described. The background of state estimation techniques in power systems is considered. Advantages of state estimation systems are shown. The difference between legacy non-linear state estimation calculation engines versus engines based on PMU devices are considered with numerical examples. Main features of modern PMU devices for monitoring and control in power systems are presented including monitoring and analysis of transients. Using of PMU for fault location detection is considered. The other concepts of PMU for harmonic analysis and state estimation are presented due to the growing importance of harmonic power flow analysis.
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