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A Study on the improvement of current control methods
for AFE Rectifier

Jeon, Cheol Hwan

Department of Marine Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

Recently, due to environmental problems, interest 1in electric
propulsion ships 1s 1increasing 1n the marine industry. Further,
research 1s briskly conducted throughout the system from the power

generation to the end user to improve power quality.

For conventional DFE rectifiers, the harmonic content of the input
currents 1s high, and the distortion of the power voltage 1s severe.
In order to alleviate these drawbacks, various measures such as
passive filter, notch filter, and active filter came out. However, AFE

1s considered a better technology.

This paper describes three methods that can be used to control the
current of the AFE rectifier: Hysteresis control, Sinusoidal PWM, and
Space Vector PWM. Through a simulation comparison and analysis using
software PSIM, Space Vector PWM was found to have a simple

construction and show the best performance.

KEY WORDS: Hysteresis; SPWM; SVPWM; Harmonic; Rectifier.
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3.2 &% L-CHE|(Passive L-C Filters)
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Fig.3-2 Simplified connection of multi-limbed passive filter
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3.4 5% E(Active Filter)
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Fig.3-5 Block diagram of shunt connection active filter
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(c) Active front end drive

(b) Passive filter

(a) 6-pulse rectifier

Fig.3-6 Current wave form according to the method of rectification
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A Overmodulation
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Fig.4-4 Voltage modulation area in SPWM
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Fig.4-5 Current characteristics of SPWM
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Table.4-2 Comparison of voltage utilization by modulation technique
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One switching cycle

TS
|
/1 1 Y1 1
E TU T1 Tz E TO E TU Tz Tl E TO
e e P P e e P >~ »
Sa 0 1 1 1 1 1 1 0
Sy 0 0 1 1 1 1 0 0
Sc 0 0 0 1 1 0 0 0
v, Vv, v, v, v, v, v, Vy
=8

ON sequence

Fig.4-12 Switching process with three-phase modulation
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Table.5-1 System parameters used in simulation

Parameter Value
Power 50[V], 60[Hz]
Cable resistance 0.1[Q]
Boost inductor 2.5[mH]
Capacitance 2lmF]
Load 12, 25, 50[Q], 5[mH]
Switching Frequency 10[kHz]
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