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ABSTRACT

This thesis proposes a new systematic method for an optimal Phasor
Measurement Unit (PMU) placement and the state estimators for electrical power
system contammg Flexible Alternating Current Transmission Systems (FACTS)
devices. _

"The proposed optimal PMU placement method considers two types of
contingency conditions, i.e. single measurement loss and single branch outage, in
order to obtain a reliable measurement system. The minimum condition number of the
normalized measurement matrix is used as criteria. Sequential elimination approach is
used- to search the essential measurements for completely- -determined condition.
While sequential addition approach is used to find the necessary measurements for the
contmgency ‘These redundant measurements are optimized by the binary integer
programmmg Then a heuristic procedure to rearrange measurement posxtlons is also
proposed in order to minimize the number of PMU placement sites. In addition, the
network decomposmon technique is also proposed in order to improve performances
of the placement method for a large power system. This technique can also be applied
to measurement placement problem in electrical power system with FACTS devices.
The effectiveness of the proposed placement method is demonstrated on the IEEE test
systems. Results show that the proposed method provides the measurement system
which makes observable system under the contingency conditions.

Concerning the proposed state estimators for system with FACTS devices,
only Unified Power Flow Controller (UPFC) is used instead of FACTS device since it
is the most complex type of FACTS devices. The estimated states consist of the
voltage of system buses and the UPFC’s control variables. The weighted least squares
and the weighted least absolute value state estimators are developed for this problem.
The state estimators use the interior point method to solve the solution. The modified
IEEE test systems have been used to verify the effectiveness of the proposed methods.
Results show that both estimators can be applied satisfactory for state estimation of
power system containing FACTS devices.



