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Abstract

Power System Transient Stability Enhancement using a Nonlinear TCSC
Controller and Neural Networks

Milad Assefi yazdi

The growing need toward electrical power along with the economic and environiissoed have

brought about the nowadays power systems to be under high Stressed Conditions and also be exploited

close to their stability limits. This has led to high vulnerability of posgstems. The transient
stability of power systems would be enhanced through proliferating the transipdtirgg within the
power transmission lines. In order to obtain this, FACTS in particularssgfpes seem to be suitable
solutions. In this thesis thyristor controlled series capacitor (TCS@Ehwowadays have received
much attention, have been applied to enhance transient stability. While applying @ €8tamnce the
transient stability of power systems, it is crucial to adapt the reactanaDESC in compatible with
the transient conditions. A nonlinear control method have been applied in this tieesis &s direct
feedback linearization (DFL) to control and change the reactance of the TCSCain that the
fluctuations caused by the faults would disappear immediately. To apply the Bbdnin power
systems, the Single-machine infinite bus is usually adopted. In spite of thieafaapplying the DFL
method in multi-machine power systems is of intricate nature, in practice, tamsyate often multi-
machine ones. To overcome this problem in this thesis, initially a two-stepdprecis followed to
obtain the SMIB equivalent circuit of a multi-machine power system, and the [BEiodhis applied
to this equivalent circuit. In the first step of the mentioned method, inteshabe amplitude, internal
voltage angle, and the reactance of the rest of the system_ which is connectedaio gex@stator_
are calculated. In the second step, the equivalent generator’s damping and inertia coefficients are
estimated using the Recursive Least Square Error method. Then, the identified himersgistem is
transformed into a SMIB system. For the online estimation of gains coefficients,avhh@yed DFL
controller, a multi-layer perceptron neural network is used. The devised methodcésssully
employed on a multi-machine test system and the results of the run simulations gredanal
comparison is also made between the results gained by the proposed DFL contralter Badg-
Bang control method.

Key words. Transient stability, Thyristor controlled series capacitor, Direetlfack linearizatign
Single-machine infinite bus model, Neural network
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