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Synchronization of active filter current reference to the network

WANG Lina, JIANG Yong, LUO An
(College of Information and Engineering, Central South University, Changsha 410083, China)

Abstract: An improved method to determine active filter current reference is presented. A new principle
of synchromization is proposed. The common synchronization is based on net voltage zerocrossing

detection. Since it is very sensitive to disturbances especially at the values closeto zero, false synchro—

nization pulses can be generated. T he proposed method measures net voltage and load current,
calculates net voltage fundamental component on line.
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As aresult, thewhole reactive power can be
the harmonic distortion is greatly attenuated and load current change can be quickly

Key words: power filter; reactive power; synchronization

, A/D
D/A

[3]
: 200011-13; : 2001-01-19

(98]JY 2043)
(1977—) ,

) 2

9 9

© (1957,

)



188 = # 5 S i %17 %
uor = Coisin(wot) (6)
(5)
iF = R - i (7
: 3 SRR EE R
2 AIEIER RS2 I E (3) ’
(6)
. . 1 . uor = Cosin(wot + ¥ (8)
| iFr= 10— 1 (1) @ ( )
Lo > g 1\ ~ )
L‘: ;_ - 3 % uot = Aisin(wot) + Bicos(wot) (9)
A1) = %)l Cwsin(wepdT (10
Bi(1) = 7%_()' Touocos(wo'l‘)dT (11
wo= 2T o , A1 B
Qe
1 , (10) (11)
( * )
Al (t) = 7 [ wsin(wndr (12)
R = wolio (2) y
R _ Bi(t) = 7' Tuocos(w'l)dT (13)
T= 2w To, A1 B (9)
0, A B
Pr(t) = moiFdT: 0 (3) unt = Aisin(wt) + Bi cos(wt) (14)
() (3,
udd T uo= uot,
R :LT (4) (
ITuOisz )
( wo = Cosin(wot)),
ir = Ru0 - i (5) (12)  (13)
AT =
5
) Cow . wo] 1
oS ,ﬂ o €08 (wo— w)t -
wo N - wo
(5) i J+ A w\OS[(h ok w) i w%} (15



FATINE A TRIR A S A e B R Y E

189

Cow . [wo%{ 1 .
sin| — sin (wo— w)t—
w wo— w (

0 1 . wo
Z_q+ mgn[(wo+ w)t — ;%} (16)
AT B : w
wo w - wo
llmAT = Coicos P
L(r—~1L0 ) (17)
limB1 = Cosin P
l(r"’ﬂ'o
P= wor, T
Al Bi ,
i 3 k G
Ci = Ca™ DD (18) ‘ /
T
4 AiERB
ZSin{%
b (wo — w)z(wo+ w)
Dr= wi+ w' - (wd - 1 ’ 8098
wz)COS[2w0t— ufz% IGBT , 3 300
2 ATLBL G . Lr=15mi,
fo= 50Hz, Co= 1, f 6~ R-L
= 49.5 Hz 2, A1 B :
* N
, O s Coi,
S ’
, T
= 156. 25 us(N = 128) w
& woi(m) =
E‘; AT(m)sin[ZTT]mv} + Bi (m)(:os[ZTT]%] (20)
<
0 1 2 3 4 5 Alm) = 2 S w(kysin 2mE]  (21)
Nk:rZ‘+l N
t/s
. l m i
2 A,.B, C Bi(m) = NA-:,Zu luO(/-c)cos 27TN (22)
k Al Bi , U0
Ci N
: Cow | . kwow 1 , (20) (22)
Cir = T sm[w Tl ‘[kwo— w T hwo+ wi
(19
3 )
(0.98fo<f <1.2f0) ,Cu Ch, . L.
c ir = Fum(m) - u (23)



%17 %

(24)
R:k
4 , CHI ,
CH2
8
CH1 : 1
6 1 1
ML T L
4 + |'_-_'a_ |Jr'"_|-_'la +
2 cH2 N
0 16 20 30 40 50
t
4 (CH1) (CH2)
5
(THD= 43.9%),
6 2 2
(THD = 4.7%)
8
CH1 i ]
6/\/ \/\
4{‘1 i A by + Ah
2} crHW‘/r
0 10 20 30 40 50
3
5 (CH2) (CH1)
, (THD < 5%)
(cosP 0.99)

* -
2y cH2 .\f
o 10 20 30 40 50
i
6 (CH1) (CH2)

o 6 20 30 40 50
t
7 (CH1) (CH2)
5 4 w

(References) :
[1] , , . [M].
, 1998. 245-294.

[2] H Akagi. New trends in active filters for power condi—
tioning [ J]. IEEE Trans on Ind Appli, 1996, 32(6):
1313-1322.

[3] O Vainio, S JOvaska. Noise reduction in zero crossing
detection by predictive digital filtering[J]. IEEE T rans
on Ind Electr, 1995, 42(2) : 58-62.



