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Abstract @ Many studies have been conducted to reduce environmental pollution by ships and reduce fuel consumption. As part of this effort, research
on power conversion systems through DC distribution systems that link renewable energy with conventional power grids has been pursued as well. The
diode rectifiers currently used include many lower harmonics in the input current of the load and distort supply voltage to lower the power quality of
the whole system. This distortion of voltage waveforms causes the malfunctions of generators, load devices and inverter pole switching elements, resulting
in a large number of switching losses. In this paper, a controller is presented to improve DC output waveforms, the input Power Factor and the THD
of an AFE type PWM rectifier used for PLL. DC output voltage waveforms have been improved, and the input Power Factor can now be matched to
the unit power factor. In addition, the THD of the input power supply has been proven by simulation to comply with the requirements of IEEE
Std514-2014.
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Table 1. Circuit parameter for simulation

Input Voltage 690[V]
Frequency 60[Hz]
Capacitor 2000[uf]

Load resistor 50[ Q]

Switching Frequency 20[kHz]
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Fig. 5. Overall configuration of conventional AFE PWM rectifier.
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Fig. 6. Overall configuration of proposed AFE PWM rectifier.
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Fig. 7. Schematic diagram of AFE type PWM rectifier. Fig. 9. Simulation result of input voltage and current waveforms
for conventional AFE type PWM rectifier.
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Fig. 10. Simulation result of input voltage and current waveforms
for proposed AFE type PWM rectifier.
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Fig. 11. Simulation result of DC-Link voltage for conventional
AFE type PWM rectifier.
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Fig. 12. Simulation result of DC-Link voltage for proposed AFE
type PWM rectifier.
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Fig. 13. Simulation result of DC-Link ampere for conventional
AFE type PWM rectifier.
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Fig. 14. Simulation result of DC-Link ampere for proposed AFE
type PWM rectifier.
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Fig. 15. Simulation result of THD for conventional AFE type
PWM rectifier.
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Fig. 16. Simulation result of THD for proposed AFE type PWM

rectifier.
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Fig. 17. Simulation result for dynamic response of DC-Link

voltage.
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