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A study on the Control Method of Single-Phase APF Using RRF Method
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ABSTRACT

This paper presents a new control method of single-phase active power filter(APF) for the compensation of
harmonic current components in nonlinear loads. Constructing a imaginary second-phase giving time delay to
load currents, making single-phase system into the system that has two phases, complex calculation is possible.
In the previous method, it made a imaginary-phase lagged to the load current T/4(here T is the fundamental
cycle), but in proposed method, the new signal, which has the delayed phase through the filter, using the
phase-delay property of low-pass filter, was used to the second phase. Instantaneous calculation of harmonic
current is possible, because two phase have different phase. In this paper, it was done with instantaneous
calculation using the rotating reference frames(RRF) that synchronizes with source-frequency, a reference of
compensation currents, not applying to instantaneous reactive power theory which uses the existed fixed
reference frames. The simulation and experiment about R-L loads using the current source were carried out, and
the effect of the proposed method was proved through the result of this experiment.

Key Words : APF(active power filter), imaginary-phase, instantancous calculation
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Table 1 circuit parameters of the system

Supply Voltage 110[Vrms]
Voltage frequency 60[Hz]
Sampling Frequency 20(kl1z]
Cut-off Frequency(1) TOMHz]
Cut-off Frequency(2) 20(Hz]
DC-Link Capacitance( Cao) AT00[nF]
Load Inductance( L 1) 15[mt]
Load Resistance( K1) 12.819]
Inverter side Inductance( L) 1.8[mH]
|
(a) FoldF A=} (b) MMF n=af
AmER AT =g

O3 11851 Y deNFe Dxu AHERH (125[Hz/div])

Fig. 11Harmonic spectrum of {oad and supply currents
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