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Anti-Windup Scheme to Control DC Voltage of Three-Phase Four-Wire
Active Power Filter
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ABSTRACT

This paper investigates the application of the anti-windup scheme to control DC voltage of the three-phase
four-wire active power filter, installed in a three—phase four-wire power system. In order to reduce efficiently
the harmonic currents caused by the switching loads and to improve the whole performance of the power
system, the DC voltage of the three—phase four-wire active power filter should be properly controlled. PI
controlier can be applied to the DC voltage controller of the three—phase four-wire active power filter. However,
a large error input to PI controller leads to a windup phenomenon which deteriorate the dynamic characteristics
of the DC voltage controller. Therefore, the application of the anti-windup scheme for the DC voltage controller
is proposed and the improved performances of the anti-windup DC voltage controller are proved through the
computer simulation study.
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Three-Phase Four-Wire Active Power Filter in a Three-Phase Four-Wire Power System
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Fig. 3 DC Voltage Controller of Three-Phase Four-Wire Active Filter with Anti-Windup Scheme
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Table 1 Three-Phase Four-Wire Power System
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Fig. 4 Line Currents with No Active Power Filter
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Fig. 5 Neutral Line Current with No Active Power Filter
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Fig. 6 Current Waveforms in Three-Phase Four-Wire Power
System

I{R8)

M |

0.00

et

0.00 0.05 0.10 0.15
Time (s)
JE 7 MBS s 34 4MA] HAAH )
ZHH WF (SENHTE US)

Fig. 7 Neutral Line Current in Three~Phase Four-Wire
Power System with Active Power Filter
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