MULTIBAND HYSTERESIS MODULATION AND SWITCHING
CHARACTERIZATION FOR SLIDING-MODE-CONTROLLED
CASCADED MULTILEVEL INVERTER
ABSTRACT
The basic motivations for the use of multilevel inverters are the reduction of voltage stress on power electronic devices and the reduction in the switching harmonic content of the voltage delivered by the voltage-source inverter (VSI).
. The switching frequencies of high-power converters are limited by the switching losses. The VSI needs to operate at finite maximum switching frequency in these high-power converters. A smaller hysteresis band gives fast dynamic performance and accurate tracking characteristics. However, a smaller hysteresis band also leads to a high switching frequency. The correct choice of hysteresis band for the desired maximum switching frequency in sliding-mode-control applications has been recently obtained for seven level inverters by using a frequency-domain method.
In this paper, a generalized multiband hysteresis modulation and its characterization have been proposed for the sliding-mode control of cascaded H-bridge multilevel-inverter (CHBMLI)-controlled systems. A frequency-domain method is proposed for the determination of net hysteresis bandwidth for a given desired maximum switching frequency of the inverter. The switching transition concept of Tsypkin’s method and the describing function of nonlinear relay have been used for the derivation of results. A hierarchical switching algorithm has been suggested for the modular cells of the cascaded seven level inverter.
The hierarchy of each cell is swapped sequentially to provide the self-balancing capability in case the dc-link voltage is supported by the capacitors. The multiband hysteresis modulation proposed in this paper will shift the switching components toward higher frequencies and will reduce the switching ripple content in the output controlled voltage. 
The simulation and experimental verification of the derived results are provided through a single-phase distribution static compensator (DSTATCOM) model. Verification on both single- and three phase systems is obtained using a seven-level cascaded-multilevel-inverter topology using MATLAB/SIMULINK software.
