



MODELING OF FACTS DEVICES BASED ON SPWM VSCS
ABSTRACT

The Flexible ac transmission system (FACTS) technology is the application of power electronics in transmission systems. To understand and control the interactions between the FACTS devices based on VSCs and the utility system, there is a need for appropriate models to obtain fast and accurate results. There are several models of the FACTS devices based on ideal VSCs. 

The main purpose of this technology is to control and regulate the electric variables in the power systems. This is achieved by using converters as a controllable interface between two power system terminals. Two VSC models are proposed for the fast and efficient simulation of FACTS devices containing hard switched sinusoidal pulse width modulation (SPWM) VSCs. The power electronic circuit is modeled as a time-varying-topology network. This is a very useful approach at power system level. , power switching devices are modeled as ideal switches. The undesirable errors introduced by the high rates in the commutation instants are removed. Even though the harmonic distortion coming from the converter is taken into account. The proposed models can be used for fast simulation in the time domain of power-electronic devices based on sinusoidal pulse-width modulation VSCs.
An enhancement of the six-pulse VSC based on a conventional switching function approach, since we preserve all the advantages of the ideal switch model and eliminates its disadvantages. The switching instants in the Fourier model are approximated in a closed form, and an iterative algorithm based on the Newton–Raphson method is developed for the exact calculation of the switching instants. The models can be used to compute both the transient and the periodic steady-state solution of a power network containing VSC-based FACTS. The proposed VSCs models have been only implemented in a network including FACTS devices; however, these models can be used in any power-electronic device based on SPWM six pulse converters, or even for multilevel converters based on arrangement of six-pulse converters.
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