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Abstract

Flexible AC transmission systems (FACTS) controllers are used increasingly in
many power systems, since they can control the power flow, and hence enhance the
utilization of the power transfer capability, as well as improve the security and stability
of a power system. Consequently, monitoring these devices and their parameters is
also becoming crucial for power system control. In this research, a new phase
measurement unit placement algorithm for power system state estimation under single
measurement loss and any single branch outage has been presented. Numerical results
on the IEEE test systems indicate that the proposed placement method satisfactory
provides a reliable measurement system that ensures the state estimation to be
solvable under the given contingency conditions. In this research, we also propose a
method for solving the state estimation problem of power system containing FACTS by
formulating the problem as a nonlinear weighted least square (WLS) optimization with a
set of equality and inequality nonlinear constraints. The primal-dual interior point method
and predictor-corrector interior point method are used to solve this problem. The details
of the algorithm, i.e. initialization, step size selection, are also described. The modified
IEEE 14 and 118 bus systems are used to demonstrate the effectiveness of the
proposed algorithm. The state estimation algorithm has been developed using MATLAB.
The simulation results indicate that the propose method yields a good state estimate of
the system states for a large scale power system with many FACTS. However, there
are still more works that could be done in this area. Some topics would be studied such
as: effect of uncertainty of network parameters and measurements’ noise, effect of
non-simultaneous measurements in system, application of other optimization methods
for state estimation, and measurement placement and state estimation for three-phase
power system.

Keywords: Flexible AC transmission system devices, State estimation, Interior point
method.
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