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A Novel Control Method of Combined System consists of
Series Active Power Filter and Parallel Passive Power Filter
to Compensate Current Harmonics and Unbalanced Source Voltages

RE® - PP -2 -0 Mgttt
(Jae-Hoon Oh - Yoon-Seok Han - Young-Seok Kim - Chung-Yuen Won - Se-Wan Choi)

Abstract - In this paper, we study a series active power filter to compensate current harmonics and unbalanced source
voltages. Conventional control methods for compensating unbalanced source voltages use source voltages to calculate
compensation voltages, and in addition use load voltages to regulate load voltages. But the proposed control method uses
load voltages to compensate unbalanced source voltages and regulate load voltages. And we propose a control method to
reduce current harmonics which can calculate compensation voltages directly from source currents and load voltages. By
well-matched operation of two control methods, the series active power filter can compensate current harmonics,
unbalanced source voltages, and regulate load voltages. We compose a combined system of the series active power filter
and parallel passive filters to confirm a validity of proposed control methods. The results from experiments are presented

to demonstrate effectiveness of the proposed method.
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Passive Filter

Series Active Power Filter
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Fig. 1 A combined system of a series active
power filter and shunt passive filters
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Fig. 2 A control block diagram of the series
active power filter for current harmonics and
unbalanced source voltage compensation
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(b) FFT analysis of source current
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Fig. 3 A source current and its FFT analysis
before harmonic compensation
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(b) FFT analysis of the source current
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Fig. 4 A source current and its FFT analysis
after harmonic compensation by shunt
passive filters

(a) Source current waveform
(10A/div, 4ms/div)
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(b) FFT analysis of the source current
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Fig. 5 A source current and its FFT analysis
after harmonic compensation by combined
system
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Fig. 6 3-phase unbalanced source
voltages and load voltages after
unbalance voltage compensation
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(b) FFT analysis of the phase a
source current
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Fig. 7 Three phase source currents and FFT
analysis after current and voltage
compensation in the source voltage
condition of fig 6

(a) Unbalanced source voltages
(50v/div, 4ms/div)
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(b) 3-phase load voltages after
voltage compensation
(50V/div, 4ms/div)
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voltages and load voltages after
unbalance voltage 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
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Fig. 9 Three phase source currents and FFT
analysis after current and voltage
compensation in the source voltage
condition of fig 8
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