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A Study on the Performance Improvement
for AFE Rectifier

Hyeon-Min, Jeon

Department of Marine Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

The THD(Total Harmonic Distortion) level of AFE rectifiers is relatively lower

than DFE rectifiers in the AC output of a source unit and the power factor
can be improved by controlling input currents. In addition, it makes output
voltages similar to DC waveforms in a DC link. However there is a
disadvantage that when the source voltage is unmeasurable precisely because
of harmonics or noises in circuits, a phase angle of the source can not be
detected accurately, therefore the control of the rectifier will be unstable.

In this paper, the improved AFE rectifier which has the enhanced controller
of a phase angle in the source unit is proposed and it also provides
decoupling control by feeding forward interference factors to the synchronous
rotating d and ¢ axises.

Consequently, the simulation demonstrated that the output waveform in the
DC link of the improved AFE rectifier illustrates the reduced harmonics and

the improved power factor.

KEY WORDS: AFE Rectifier AFE A %~”]; Phase angle controller <7342 A|oi7];

Current controller ZFA]o]~7].
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Table 3.2 Comparison of Total harmonic distortion by rectifier type

o Total Harmonic
Rectifier Type ) )

Distortion(THD)

6 Pulse 25 ~ 27 %

12 Pulse 8 ~ 11 %

18 Pulse 4 ~5 %

24 Pulse 2~3%

AFE 4 ~5%
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Fig 4.3 Transformation of stationary a—g

axis to rotating d—q axis
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ey = eacosé + e‘gsiné (4-20)

e, == e,sinf+ eﬁcosé (4-21)
e, = E(cosfcosf+ sinfsinb) = Feos(6—0) (4-22)
e, = E(— cossinf+ sinfcosh) = Esin(0—9) (4-23)
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