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Selection of Phase Synchronization Method to Improve Power System

Connection Phase Tracking Performance of Hybrid Active Power Filter
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Abstract

In this paper, to improve power system connection phase tracking performance of the hybrid active power filter, compared and

analyzed the robust phase synchronization method even in power sources including disturbances such as frequency and phase angle
variance. Among the SOGI-based methods used to obtain a stable input voltage, the DSOGI-PLL method that tracks the phase angle
of the input voltage and the DSOGI-FLL method that tracks the frequency of the system are applied to the hybrid active power
filter to compare and analyzed. As a result, the phase synchronization characteristics of DSOGI-FLL method is more robust than the
DSOGI-PLL method, and the current compensation characteristics is also more accurate and faster. Therefore, it is judged that the
DSOGI-FLL method needs to be selected to improve the power system phase tracking performance of the hybrid active power filter.
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Table 1 Table of simulation parameters of hybrid APF

Parameter Value Unit Remarks
L-L Grid Voltage 380 [Vrms] -
3-Phase angle 0, -120, +120 [Degree]  Variable
Grid Frequency 60 [Hz] Variable
Switching Frequency 20 [kHz] -
L5, L7 9.68, 4.84 [mH] -
C5, C7 29.64, 29.64 [WF] -
Dc Link Voltage 100 [V] -
Grid Power Factor 98.5 [Percent] -
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Table 2 Characteristic table of phase synchronization method with Hybrid APF in
Frequency Variation

Characteristic DSOGI-PLL __ DSOGI-FLL Unit
Peak Frequency(58Hz) 57.40 57.95 [Hz]
Peak Frequency(62Hz) 63.05 62.05 [Hz]
Peak Frequency(60Hz) 59.55 59.97 [Hz]

Peak DC Link 93.32~103.88  98.74~102.2 [V]

Compensation

Curr‘;m o 1.033 1.052 [s]
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Table 3 Characteristic table of phase synchronization method with hybrid APF in

phase jump
Characteristic DSOGI-PLL DSOGI-FLL Unit
Peak Frequency 51.31, 61.50 53.94, 60.05 [s]
Frequency
Stabilization Time 1.006 1.049 [s]
Peak DC Link 90.74, 101.84 92.38, 106.88 [V]
Compensation 1033 1052 [s]
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