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Summary: This paper presents the comparison among the control algorithms of a three phase,
three wire shunt active power filter. The control algorithms are based on:
1) the current’s physical components theory, 2) the p-q power theory. The active power filter
operation under the distorted supply voltage at the point of common coupling condition is
considered. The comparison concerns the aspects of: filtering current harmonics, reactive
power compensation (defined in the fundamental harmonic domain), supply current balancing
and dynamic performance. The results of the laboratory investigation, using the fast prototyping
system dSPACE, are given in the paper. This paper confirms that the current’s physical components
theory allows developing the control algorithm of shunt active power filter and its practical
implementation. The investigation allows the conclusion that this control algorithm enables
achieving the supply system current shape close to the sinusoidal, despite shunt active power
filter operation under the distorted supply voltage. A sinusoidal supply current cannot be attained
by the control algorithm based on the p-q power theory without some additional control elements,
such as: PLL, signal filters, etc. The experiment also has shown that the control algorithm
based on the p-q power theory is easier to implement and less demanding in terms of hardware
than the control algorithm based on the current’s physical components theory.
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α1 = 50° α2 = 0°
phase

R S T R S T

THDiL % 24,84 22,03 30,00 23,74 23,26 28,28

IL A 8,50 10,28 7,52 14,18 14,34 11,77

DPF – 0,887 0,734 0,661 -0,995 0,994 1,000

PF – 0,856 0,713 0,627 -0,969 0,970 0,963

UFiL % 20,40 12,00
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α1 = 50° α2 = 0°
phase

R S T R S T

CS-PQT – turnaround time:  Ttt1 = 26µs

THDiS % 18,15 16,52 15,65 10,62 9,15 9,33

IS A 7,27 7,30 7,26 13,60 13,74 13,61

DPF – -0,997 -0,998 -0,998 -0,999 -1,000 -1,000

PF – -0,966 -0,957 -0,965 -0,989 -0,988 -0,989

UFiS % 0,56 0,38

CS-CPCT – turnaround times:  Ttt1 = 25.4µs, Ttt2 = 325µs

THDiS % 17,80 16,13 15,33 10,83 9,25 9,95

IS A 7,26 7,26 7,16 14,12 14,19 14,07

DPF – 0,981 0,978 0,981 0,981 0,979 0,980

PF – 0,950 0,938 0,948 0,970 0,966 0,969

UFiS % 0,65 0,48
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