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Design of the Robust Active Power Filter under the Unbalanced and
Distorted Source Voltages in Three-phase Four-wire Systems

Joon-Ki Min, HyoSung Kim, Jacho Choi, and Kyung-Hwan Kim
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ABSTRACT

This paper proposes a novel current control strategy on active power filters using PQR instantaneous power
theory which can compensate the line current harmonics and the neutral line current under the unbalanced
and/or distorted source conditions in three-phase four-wire systems. The characteristics of the inverter ac
filters are analyzed and a novel digital controller are proposed to overcome the inherent time delay problem in
digital controllers with designed control gain in this paper. The proposed current control method is based on a
sinusoidal PWM for fully-digital implementation compared with a conventional hysteresis PWM. PSIM
simulation results verify the good performance of the proposed current control strategy on shunt type APFs.
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Table 2 The Magnitude of neutral current

DS AR A5

K 3rd 5th 7th 9th 13th I5th 17th 1Sth
[A] [A] Al [A] [A] [A] [A] [A]
Hyst. 21.13 731 - -

Case 1

Prop. 16,71 734 - - - - _ _

Hyst. 1741 871 - - - - _ _
Case I

Prop. 1583 653 - - - - - _

Hyst. 1458 - - 661 - 837 - -
Case I

Prop. 831 - - 692 - 309 - -

Hyst. 1345 - 772 704 750 - 485 501
Case IV

Prop. 971 - 719 697 819 - 598 570
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Fig. 10 Simulation results based on proposed
digital controller in Case I
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Fig. 11 Simulation results based on analog
controlled hysteresis PWM in Case |
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Fig. 13 FFT of simulation results based on analog
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Fig. 24 FFT of simulation results based on
proposed digital controller in Case IV
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