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Abstract : 2 O '7 5 7 9

The main objective of this thesis is to derive mathematical models for voltage sag
prediction in transmission networks. Voltage sags, usually caused by faults that randomly occur
in a transmission network, are the short duration reductions in rms voltage lasting from half of a
cycle to several seconds. Voltage sag may produce unfavorable consequence in production
processes if the process-control equipment trips. Therefore, analysis of voltage sags at a location
of interest provides useful information for assessing the compatibility between equipment and the
electrical supply.

This research presents an analytical method based on the concept of fault position to
determine the probability density functions of voltage sags caused by various types of faults
across the network. The bus impedance matrix is used to derive the analytical expression of
voltage sag distribution. The prefault voltage of a fault location is calculated from a three phase
load flow algorithm on the basis of the sequence component frame and a conventional power flow
Newton-Raphson method. This algorithm decomposes the three-phase AC reference frame by the
sequence component frame where unbalance load condition can be efficiently taken into
consideration. The power flow problem of the decomposed network is then solved by the
Newton-Raphson method.

The developed methodology is tested on the IEEE 30 bus test system to illustrate its
application. It is demonstrated from the result that the methodology offers fast computation time

to obtain the expected value of voltage sags, and their probability distributions.





