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Design Criteria and Basic Characteristics of Current Source Active Filter

Masaru YAaMaJI and Shoji Fukubpa
(Received March 26, 1990)

Abstract

Hitherto passive tuned L-R-C filters have been used for suppressing harmonic currents
in power lines. They have, however, some problems : they can compensate for only tuned
harmonics, and as they exhibit parallel resonance with inductances in power lines, the
resonant frequency components in line currents are enlarged.

In order to solve the problems, an active filter (AF) is promising. AF operates as a
current source and creates the compensation currents that are in opposite phase with currents
to be eliminated, and injects them into power lines. In this mannner AF can compensate for
the harmonics from low order to high order continuously.

In this paper, AF using a current source inverter is described, which has the features of
quick responses and high compensation frequencies in spite of its simple PWM control
algorithm. Thus, an active filter system in which AF and a high-pass-filter (HPF) are
combined is proposed. The system is designed in such a way that AF can compensate for
low order harmonic currents while HPF compensates for high order ones to attain excellent
total filter characteristics over a wide frequency range. An on-line PWM control method,
and desigh criteria of AF and HPF are also presented. Finally, a prototype filter system is
implemened and basic compensation characteristics are seen in experiments.
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