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ABSTRACT

In this thesis we consider the problem of large-scale power system model reduction

based on phasor measurement data. Model reduction of large scale power systems

is currently carried out by coherency-based methods which start from a large data

set of network model parameters. We review the general aspects of such meth-

ods and describe the corresponding network aggregation techniques: Terminal-Bus

Aggregation, Internal-Node Aggregation (INA), and Impedance-Compensated Ag-

gregation. We use the Terminal-Bus and INA methods to obtain reduced-order

models of a two area multimachine power system. We linearize these models and

compare the frequency of the interarea oscillation for the reduced models and the

full-order model.

For the measurement-based model reduction method, we discuss the voltage

and frequency oscillation amplitude from the physical characteristics and from the

time-domain simulations of a two-machine system. We illustrate these observations

with time-domain simulations of the two-machine system with different network,

machine, and exciter models.

We present a reduced-order model of the two-area system obtained with the

Interarea Model Estimation (IME) Algorithm and compare it to the ones obtained

by the Terminal-Bus and INA Techniques. We also present IME models obtained

at different power transfer levels. The disturbance responses of the IME, INA and

full-order models to symmetrical faults are used to assess the performance of the

IME model.

Finally, an alternative reactance extrapolation method that can be used to

estimate the aggregated reactances of the measurement-based model is outlined.

This method is based on the estimation of the reactance resulting in a fixed voltage

point. We apply this method to a two-machine system and verify its results.
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