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ABSTRACT

This thesis mainly focuses on a new technique for optimal measurement
placement for power system Harmonic State Estimation (HSE). The new methodology
provides the number of measurements and the best positions to place them, in order to
identify the locations and magnitudes of harmonic sources. The minimum condition
number of the measurement matrix is used as the criterion in conjunction with
sequential elimination to solve this problem. Measurement placement in the HSE
algorithm for a three-phase unbalance power system has been tested using the New
Zealand test system, while the IEEE 14-bus test system has been used for testing a
three-phase balanced power system.

An optimal measurement placement algorithm and HSE algorithm are carried
out with computer simulations. The Singular Value Decomposition (SVD) and normal
equation approaches are used to solve the HSE, and compare the performance.

The measurement placements from the proposed algorithm are not the same
for all harmonic orders, but measurement placements are sufficient to uniquely
calculate all state variables for all harmonic orders of the system correctly. In such a
case, both normal equation and SVD can be used to solve the problem.

- From HSE it was found that the systems are not fully observable with some
measurement placements. To solve HSE directly in such a case, measurement matrix
is singular, only SVD can be used and give some correct answer at the observable
buses.



