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A Study on Current Harmonics Reduction and Unbalanced Source Voltage
Compensation Using Series Active Power Filter and Parallel Passive Filter

Jashoon Oh*,
*Inha Univ.,

Abstract - This paper deals with current harmonics
and unbalanced source voltages compensation using
combined filter system. Filter system consists of a
series active filter and parallel passive filters. Passive
filters were a traditional method to compensate
current harmonics, so those were installed in power
system widely. The active filter can be a substitution
to improve filtering characteristics and complement
drawbacks of the passive filter. The combined system
of the active power filter and passive filter can has a

better compensation performances and economical
goods.

The series type active power filter injects
compensation voltage into power system by

transformers. It's compensation prnciple is able to
applicate for voltage compensation. A new control
algorithm for series active filter to compensate current
harmonics and unbalanced source voltages is
proposed.

In the proposed algorithm, a compensation voltage for
harmonic  reduction is calculated directly by
instantaneous  reactive power theory, and a
compensation voltage for unbalanced source voltage is
calculated in based on a synchronous reference frame.
By experiments, we show validity of proposed
compensation method.
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Table 1. The system parameter
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Table 2. The passive filter parameter
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(a) Source current waveform
(10A/div, 4ms/div)
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(b) FFT analysis of source current
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Fig 3. A source current and it's

FFT analysis before harmonic

compensation
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(a) 3-phase source currents
(10A/div, 4ms/div)
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(b) FFT analysis of the phase a
source current

(c) 3-phase load voltages
after voltage compensation
(50V/div, 4ms/div)
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Fig. 5 Source currents and

load voltages after current and
voltage compensation
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