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ABSTRACT

Most of inverters adopt a diode rectifier as an
input stage, which has very simple and rugged
structure and therefore low cost. In order to
properly design the 3-phase diode rectifier with
an output smoothing capacitor and input
inductors, it is necessary to fully simulate the
system due to its nonlinear characteristics.
Therefore this paper describes the operating
behaviors including the current commutation in
detail by using the proposed equivalent circuit,
and also proposes the Simulink-based model of
the system. The simulation results show the
validity of the proposed model in all operating
conditions.
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Fig. 1 3-phase diode rectifier
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Fig. 2 Equivalent circuit of a 3-phase diode
rectifier
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Fig. 3 Model of the series circuit of a diode and an
inductor
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Table 1 Circuit parameters

f = 60 [Hz]
C = 94 [mF]

Vil = 440 [V]
L = 15 [mH]
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Fig. 6 Voltage and current waveforms of the proposed
model of a series circuit with a diode and an
inductor
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