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Analysis of the interaction among the power system, the harmonic filters and the nonlinear
loads of three-phase diode rectifier type, is necessary for understanding the behavior of the overall
system when the filters are designed and installed. The purpose of this thesis is to develop an
analytic frequency domain model of the three-phase diode rectifier for harmonic analysis. A method
which is used for developing the model is to relate in a systematic way the ac current with the ac
voltage using the switching function and the modulation theory. This thesis presents two models
having different characteristics to provide suitable choice of the models compatible with several
structures of rectifier circuits. Also, the harmonic transfer function matrix is used to represent the
proposed model because presenting in matrix form can show evidently the frequency coupling
mechanism which is the important characteristic of rectifier converters. Furthermore, because
analysis from the circuit viewpoint is more familiar and convenient, the proposed models have been
presented as equivalent circuits in frequency domain so as to describe the interaction phenomenon
and to predict the behavior of the overall system which is changed by the installation of the power
conditioners. The proposed models have also been compared with the conventional models, and the
accuracy of the proposed models is confirned by comparison with the results of both time-domain

simulation and experiment.
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