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Abstract

Synchronized phasor measurement technology, although being not new in electrical power systems,
has experienced a widespread utilization in various applications, ranging from monitoring, state
estimation, protection, control, etc. The great momentum synchrophasors gained in the last few years,
is due to cost reduction, better communication infrastructure, and the development of useful
applications. Furthermore, the development of standards by organizations like IEC and IEEE is helping
to solidify the role of synchophasors in the power industry. This seminar will focus on two prospective
applications of synchrophasors in bulk power systems: the first on the detection of voltage instability
and the second on out-of-step (OOS) protection. The voltage instability detection application is based
on the Thevenin equivalent “seen” from a load bus. The voltage instability is linked to the condition of
equality between the absolute value of two impedances — the load impedance calculated from local
voltage and current phasors — and the Thevenin equivalent impedance estimated also from the same
local voltage and current phasors. The impedance matching corresponds to the maximal power transfer
which is closely related to the voltage instability point. The OOS protection application is based on an
algorithm that uses the first and second derivatives of the angular difference of suitable voltage phasors.
Better anticipation characteristics yielding to less impact on the system are observed. For the former
application, simulated results in the Italian power system and preliminary measured results in the
Brazilian power system will be shown. For the later application simulated results in the Uruguayan
power system will be presented.
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