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Abstract:

Passivity-based control (PBC) is based on a procedure
including energy/power shaping and series/parallel
damping injection to control several nonlinear systems
such as power converters. In this dissertation, PBC is
used to design a controller for three phase/level/switch
PWM (VIENNA 1) rectifier. One of this boost-based
converter's features is the input power factor
correction. The line representation of the state
equations results in an easier approach to this three
level converter. Prior to designing a controller for
VIENNA I, the PBC method is analyzed in some DC-
DC power converters and also in three-phase boost
rectifier. Since the whole system is not robust to the
load variations by using series damping injection,
parallel damping injection is used as an alternative for
VIENNA I rectifier. Simulation results are presented to
confirm the whole system performance and verify the
analytical conclusions. Proper output voltage
regulation and also unity input power factor are the two
main advantages of the system. One of the problems is
the improper response of the system in some areas
(especially at low load) and the other is where the
system is supplied by unbalanced input voltages.




