



ANALYTICAL MODELING OF A SQUARE-WAVE-CONTROLLED CASCADED MULTILEVEL STATCOM

ABSTRACT

IN recent years, multilevel converters have become increasingly popular in high-power transmission/distribution systems and in industry application. The aim of this paper is to present an analytical, state space model of an indirect, voltage-controlled cascaded-type multilevel static synchronous compensator (STATCOM) with “square wave control.” The multilevel converter model is segmented into a dynamic and static part in order to accurately represent all internal feedback connections. Each voltage component is analyzed in detail and described mathematically by an averaged expression with an equivalent capacitance. The STATCOM model is linearzed and linked with a DQ frame ac system model and the controller model, and implemented in MATLAB. The controller gains are selected by analyzing the root locus of the analytical model to give optimum responses The model is very accurate in the sub synchronous range, and it is adequate for most control design applications and practical stability issues below 100 Hz. Furthermore, the developed model can be used for multilevel cascaded converters which exchange real power

A suitable and accurate analytical model of an indirectly controlled cascaded multilevel STATCOM with square-wave control is presented in this paper. The converter voltage components are analyzed in detail for a single-cell and the results are then generalized for a multilevel cascaded converter. The converter ac voltage waveform is of a nonlinear, discrete, and dynamic nature, which is described mathematically by appropriate averaged expressions.  The dynamic, analytical state-space model is built of subsystems to enable model application to a wide range of system configurations and various dynamic studies. The developed STATCOM model is linearzed and implemented in MATLAB. Eigenvalues studies are conducted for each particular test system in order to select optimum open-loop controller gains.
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