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A Study on Series Active Power Filter Compensating Unbalanced Source
Voltage in 3phase-3wire system

Jae-hoon Oh, Yoon-seok Han, Young-seok Kim, Chung-yuen Won, and Se-wan Choi
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ABSTRACT

A series active power filter compensating current harmonics and unbalanced source voltages in a
3phase-3wire power system is presented. The system is composed of series active power filter and shunt
passive filters that are tuned at 5th and 7th harmonics. The proposed series active power filter improves
harmonic compensation characteristics of the shunt passive filters, reduces source side harmonic currents and
compensates the unbalanced source voltages. In the proposed algorithm, compensation voltage for harmonic
reduction is calculated by a performance function, and compensation voltage for the unbalanced source voltage
is calculated based on the synchronous reference frame. Some results obtained from the experimental model
using the proposed method are presented to demonstrate and confirm its validity.

Key Words : Series active power filter, Passive filter, Current harmonics, Voltage compensation,
Voltage regulation, Performance function
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Fig. 1 Block diagram of the proposed compensation
algorithm
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Fig. 2 Combined system of series active power
filter and shunt passive filters
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Table 1 The system parameter

ALY 100[Vrms], 60[Hz]
AUSE JYUEI (L) 0.1[mH]
Aguierr] A4 1:1
F3F A 2 (Ligad) 15[mH]

53t A& (Riaa) 30097
JHE DCHA EHA 2350[uF]
LCEY AYE(Ly) 4[mH]
LCHE AHAE(C) 0.5[uF]
Y H 2[mH]
52 +F4H
71 i A E 140[uF]
I9H 2[mH]
72t 45 UE
AMAE | T0[uF]
5. 4 &3
THD = 1% v i‘.slnz x 100 [%]
UF = 4 X 1000%] an
MF = ‘I//”f x 100 [%]
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Fig. 3 Source current and it's FFT analysis
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Fig. 4 Source current and it's FFT analysis
after harmonic compensation
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