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3-Phase Hybrid Series Active Power Filter
with Instantaneous Voltage Fluctuations Compensation

Seok-Woo Han, Gyu-Ha Choe

(e} ok
el =

WS 2 nEsh AFE wyels] 4 3 sy A9 SEAHUNE 3
FAHLEL A% HEZ ok 682 sole sy AFV)E Adstel FamENz /S 2 %KY UM
2 L Fahde) AFAGe AAAYS Aol B A4S AFsle] At e
! o Qe fANII, AFH Fahul g% nx AFE ARk |
2 JHAITh AR Aol B S Aol 28 S Fatol Ak

off ™ T 18
off
‘o\_l_g
in3
o

¥
Jr
SL
mY)
2
z2
|

ABSTRACT

In this paper, 3—phase hybrid series active power filter for compensate current harmonics, voltage drop and
unbalanced voltage in the network presented. The proposed system is implemented with a space vector
modulation voltage source inverter and a high pass filter connected in parallel to the power system. Here the
load is six-pulses thyristor rectifier. The phase angle detected in order to generation reference voltage at load
terminal is synchronized with the positive sequence component of the unbalanced source by using symmetrical
component transformation. The proposed system has an function harmonic isolation between source and load,
voltage regulation, and unbalance compensation. Therefore, what the power system is improved quality, the
source current is maintained as a nearly sinusoidal waveform and the load voltage is regulated with a rated
voltage regardless of the source varation condition. To verify the validity of the proposed compensating
system, the computer simulation and experiment are carried out.

Key Words : 3-phase hybrid series active power filter, Power quality, High pass filter, Harmonic isolation,
Unbalance compensation
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Fig. 1 Configuration of compensator .

sEAHEEHE 12 dR{FE AAst] AlEHe]
Holyl AYAL WEES wAste] Yaltte] AHYL
A A AAFH, FERE s A dydasin
2 FAste] Ral sixd AFE St uda 1
Zf AFRg AUAS MEs A 1Adsr] u)
ol BAvle] o] ggo] FulEth

ALY fgol gls 49 UrE 7|23 w4
oA el A= goi Hw o} nx3 Fuhge A
Tt A% s vhnh TF 28 B A
22 Uehdrl B3|, B8 nzs Aol ¢S 7
G A 2=g e 712 Agte] FAH ddAdS Wsg
sy FEdyHe v|Egel sk Fa 9dE A
ZaMz g9t aga 23V A9 gudan
g o 2 Agor Aojr} ssEee A9 ouua
v FEdHe B EAo o] flon nxst A
i A AR dEE 74 ¥orw 9y 5S4
A 7T



546

J—— -
HOHE RS BLE

548 HI6%F 20007 121

Ls 1 1 . 27 2
. VrF L. . cosO cos(—%) cos(5 )| 7
s, g o g
¢ v Zg sin0 sin(—%) sin(%’l)
@
P o @ % ® SERIE
AT Van Vo, Ve F-SPRANA HES AY
O]USL isav isbf isc‘—— d'?_ ‘IEI’ ]E}’
i 2ol B
O 2 HAT|9 HAMIF) Jxa:‘ 39A pot g A @), O kst B
. . . 2 xdsid
Fig. 2 Operation principles of compensator .
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Table 1 System parameters.
HPF L=260 [# H], C=300 [«F], R=3 [
L-C filter 1.=760 [# H], C=2 [uF]
Source voltage 220 [V1(ine to line), 60 [Hz]
DC link 310 TVDC]
Sampling time | 100 [us]
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(AFeh - 179[V], o =60° )

Simulated waveforms of phase voltage
balanced (phase voltage 179[V] a = 60° ).

(a) source voltage (b) load terminal voltage
(c) source current (d) load current

(e} FFT of source current

(f)

FFT of load current
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Fig. 5 Simulated waveforms of phase voltage
drop (phase voltage 100[V], a = 60° ).
(a) source voltage (b) load terminal voltage
(c) source current {d) load current
(e) FFT of source current
(f) FFT of load current
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Fig. 6 Simulated waveforms of phase voltage
unbalanced (phase voltage 120,140, 160[V],
o =60° ).
(a) source voltage (b) load terminal voltage
(c) source current (d) foad current
(e) FFT of source current
(f) FFT of load current
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Fig. 7 Source current with only high

pass filter installation.
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Fig. 8 Experimental waveforms of phase
voltage balanced
(phase voltage 179[V], a =60° ).

) source voltage [80V/div, 5Sms/div]

/ \ (b) load terminal voltage [80V/div, 5ms/div]
(c) source current[20A/div]
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Fig. 9 Experimental waveforms of phase
voltage drop(phase voltage 100[V], a = 60° ).
(a) source voltage [80V/div, 5ms/div]
(b) load terminal voltage [80V/div, 5ms/div]
(c) source[20A/div] load current
[10A/div, 5ms/div]
(d) spectra of the source current (¢)
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Fig. 10 Experimental waveforms of phase voltage

unbalanced

{phase voltage 120, 140, 160[V], ¢ = 60° ).

(a) source voltage [80V/div, 5ms/div]

(b) load terminal voltage [80V/div, S5ms/div]

(c) source[20A/div]

load current[10A/div, 5ms/div]
(d) spectra of the source current
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