ABSTRACT

SRI KURNIATI. Analysis and Simulation of A Three-Phase Controlled-Rectifier with Hybrid (Combination of Passive and Active) Filter (supervised by Muhammad Tola and Rhiza S. Sadjad).
The goal of this research project is to investigate the performance of a three-phase controlled-rectifier using the hybrid (combination of active and passive) filter as compared to the performance of the same controlled-rectifier without filter and with the LC-filter. The total harmonic distortion (THD) and the power factor indicate the performance of the rectifiers, both are measured directly in the circuit simulation using PSPICE version 7.1.

The results have shown that the hybrid filter improves both the THD and the power factor of the rectifiers. Without filtering, the rectifier generates the 5th and the 7th harmonics at the input (AC side) of the rectifier and around 15% of voltage ripples at the output (DC side). The rectifier with no filter has also a low power factor. At the firing angle of 30o, for instance, the power factor for a resistive load is only 0.29.  With an LC-filter, the performance is improved. For the same load and firing angle, the power factor is increased to 0.43 and the voltage ripples at the output is reduced to only 4.6%. The hybrid filter has given much better results. For the same load, at the same firing angle of 30o, the hybrid filter has suppressed the 5th and 7th harmonics at the AC side, and reduced the voltage ripples at the DC side to only 2.3%. The power factor is also significantly increased up to 0.96. The variation of the firing angle consistently shows that the hybrid filter has improved the performance of the three-phase controlled-rectifier better than the LC-filter, in terms of both the THD and the power factor. 







