MRAFKISAS =2 2002. 7.3 ~ 7. 6

2o}t H-5ER P g3 33444 ALY F5AYEE A 29

3-Phase 4-Wire Series Active Power Filter System for
Harmonics and Unbalanced Loads

Soo-Hyun Ko, Yoon-Seok Han*, Young-Seok Kim
INHA UNIV., *Acrosence INC.

ABSTRACT AFE ALgE 2 gled, #5d9EHE 529 £4

This paper introduces a control algorithm for Agrol nzAHE AAYE = Q7] WEA HYG
3-phase 4-wire series active power filter. This of A 5 e FHELAM A 3 AAE
control ~algorithm compensates harmonics and HalM = Ztzte] Fogo] F2d 5UHE A
neutral line currents which are generated by Z]E]OV’W} st} wepbA, ddde] FHYYSt R
balanced or unbalanced nonlinear loads. The BE BF AAtzA e ASels F97b S0
advantage of this control algorithm is direct “Uﬂ Ha, 8l8E AXNA dog, £3 dEAxd
extraction of compensation voltage references. o HMYF dudag AL dod JFAE
Therefor calculation time is shorten and the A WAlEka Aeh(1] ole s +EHE Y 2FE H
performance of series active power filter is &3l7] YaiA 1970d Y SRE SFEHE I o
improved. Compensation principle of the proposed g A7t AFE AT Al e 34 344
control  algorithm is presented in detail Mgl g3t s dEdEHE SYHEYH B2 A
Experimental results are shown to verify the Tt FeElo] AEZHoR JEEdn, AA A
effectiveness of the proposed control algorithm:. dxo HEEHn Yrh[2] gy, 7)1&9 34 34
A g EFE FdEolv 4578 Ud AgEHe

1. B 34 494 A" gidiAE 1 des Fdd] B2

FAE 770 A7l i Eol 343 442 Al=dd i

PC, TV, nE&e A59 2& 7h44 daign Mzg gueEo) 275 Yrh[3)
% UPS, W% #FHA2=H, HVDC $4 A2"% B =RoiME nzs dgd 32 siAE 34
o] g4 Ay Eo Adslel ARHE AAAA 434 Al=del A HdE FaEiY TAHE
de) RE91, AHEHAR Ut oj2d FAE zokoh 4AFe) o 159 o2 FAHM AFES
< Addol vole= AR AtelglAH HH{7] asHoer AAsy A% AEE TEEH Al
Tol UEA 294 vnto]ag AMGF oz v dielEE Rlﬁ’&‘é}"ﬂt} 161 , AEdas FaA
PRz e Hon, ddde 474e nz Aere duelZzel HENE BIHAT
€ LAANINA "k w4y Fspolole] EddE 3
235& JLAdE FFA1713, A7 94, 2.2 E
A7l 5o dEAlE ZAES VASE FuE
AR A Aok £, A4F A7), Aele, WY 2.1 34 ad Al Nad SEMZIE”
244 5o dedAsaEs oﬂ 2 25 A Mol gwel &
A712 o doetrp dduta = —’F%‘%%% )
g 53 Aol AFH, E*Vl Hez, oo 3% dHAzHAN 3¢ ENAY v, vy, v 3
o wxs dgd el Fepeel G TRy aNum i, i, ie A% €A 30y
o2 nzs Agde] e hAo] dAF 8
Y v ob = e £ slos, wat A% v, A9
olg]dt mxIfo W Aoz FFIH & df isE oe AF Zo] BEE + YT



v, I,
V= |Vl is= ib (1
V. 1,

Ao ¢4 Fapdshdy oy 3 A AAAFYE
s 3¥/e,8,0 HEYE 4 3¢ &M 42
o o] vehd F Qo

Vg, Vgl
Vp|= | Vg

Ve Vo (2)
1, 7 4]
ib = Z.ﬁ
1c¢ 2]
A71A [Fle 3%/e,6,0 ¥882e el

1 =1/2 -1/2
[F]=y 3 [ 0 Vv3/2 3212 (3

V2 V2 1)

Y L(a,5.0=LF]

tse.0 = [F]

4 @9 A AU g, o £A FLAFH
B ig & ol&3ld A Fad" pE tga @9
o] a4 ok
P = Uisn © 1S(ap0)

= Vyalse T Vipglspt Vigisy

EF eANREY Wy ¢ £ gy Lol #4] 33l
AsruE g A AYAFUE Y Ko ehd £ 9l
o},
4 = Vragn X Es(ap0)
5)
Vg Vo
lsg tso
da A
— v v
— qﬂ — .LO _La
is) lsa
Q)
Vig 7{1.,3
lsa Usp

v, & £ FERAYES B e e v, B
]

e} o] ey 4

Vp(a80) = L 5¢ap0) (6

15(ap0) © ES(ap0)

d(a.p0) ¥ 1s(a,p0) -

U y(a,8,0) =

15(a.80) °

15(a.80)

#el HellH g & 719 p-golBolA Ao F&

deEgat ge e vt AE)7 A 4 4
pozrel 39y sEaugHe v 4L o
& 4@ 2ol ek 4 gtk

*

b

U (a,8®)

1S(a,8.0) ° ¥S(ap0)

15(a,80)

4250 X 15(a,80

+

15(ap0) * ES(a,p0)

A g o WE 4Eol ¢ = TFPstn ok

weld, A (8)8 B4 AHAgez AMgsd nzu
HRWE olg 2¥Y Ralel Ao AT Ug
238 711 Babo] sbsaA A do

22 3Ab 4MA| NP SENSYTE A|ALY

O 12 34 444 AEY sEAdEgE 9 A9
ANYZEL Koz AY £38¢ YA 29 1
3} o] HEM uzs AYY Hejol 34 444
NYy SEAAQYE S FARADG Ratzs oA
Hole = HF7Iel RCH&E AZdo] nzxd A
AdQe AU 83, 2ash APAtole) =
HAS AR 34 404 AHA2EL THHY

Bl A" 52 FHp

Table 1. The system parameter

st 110(Vrms], 60(Hz)
LS A 2 (L) 0.1{mH)
ARl A 11
38t 734 A B (Croaa) 2400« F)
53t A% (Rioad) 20(2)
B DCEA WA 2350( # F)
LCEH Ad49d (L) 4[mH])
LCZE ZdA(Cp 0.5(uxF)
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Fig 1. 3-Phase 4-Wire series active power
filter and the block diagram of
control algorithm
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Fig 5. Neutral line current waveform after

compensation when loads are balanced
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Fig 7. Neutral line current waveform before
compensation when loads are unbalanced
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Fig 9. Neutral line current waveform after
compensation when loads are unbalanced
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