IMPLEMENTATION AND CONTROL OF AN HYBRIDMULTILEVEL CONVERTER WITH FLOATING DC-LINKS FORCURRENT WAVEFORM IMPROVEMENT
ABSTRACT

Multilevel converters offer advantages in terms of the output waveform quality due to the increased number of levels used in the output voltage modulation. This advantage is particularly true for cascaded H-bridge converters that can be built to produce a large number of levels thanks to their modular structure, An hybrid converter formed by the series connection of a main three-level NPC converter and auxiliary floating H-Bridges (NPC-HBs) the NPC is used to supply the active power while the HBs operate as series active filters, improving the voltage waveform quality by only handling reactive power.
The considered hybrid topology is composed by a traditional three-phase, three-level NPC inverter, connected with a single phase H-bridge inverter in series with each output phase In the hybrid topology considered, the NPC inverter provides the total active power flow. Considering a 5-angle realization, so five degrees of freedom are available. This enables the amplitude of the fundamental component to be controlled and four harmonics to be eliminated The addition of the series H-bridge results in more levels being added on the output voltage waveform of the converter For good dynamic performance, an outer load current loop can be implement, Series H-bridge filter control scheme can be used either as a grid or load interface, depending on whether the NPC converter is used as an AFE or inverter H-bride DC-link voltage control under regenerative operation. In regenerative operation, such as active front end applications for regenerative drives, the power flow needs to be controlled bidirectionally. The proposed floating dc-link voltage control scheme can be adapted to other hybrid topologies or cascaded H-bridge converters with the advantage that isolated input transformers can be avoided.
The analogy between the floating H-bridges and series active filters is used to develop a strategy for harmonic compensation of the NPC output voltage and the control of the floating dc-link voltages

