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One-cycle Controlled Active Power Filter with Double-bridge

XU Long-quan, LIU Shan-feng
(School of Information Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Aiming at some problems in one-cycle control of conventional active power filter (APF), a novel one-cycle
controlled APF with double-bridge is proposed. Applying double-bridge structure, APF has the same control effect in the
negative half cycle as it in the positive one. Consequently, the disadvantages of conventional APF control strategy are
overcome. A model is built based on Matlab/Simulink, and the simulation results reveal that the novel APFEF suppresses the dc
component in ac current, restrains low frequency harmonics effectively, increases power factor, and achieves stability in whole
cycle. Moreover, the advantages of conventional APF’s simple structure and rapid response are still held in the one-cycle
controlled APF with double-bridge.

Key words: active power filter(APF); one-cycle control; double-bridge

. APF
0
(APF) , ,
[-s1 , APF
, APF .
. APF , :
, , APF APF
. SIMULINK APF
APF : APF ERUN
APF , APF ,
:2009-07-08
(1971), : . o

hE4NM  https:/www.cnki.net



2000 12 Znéx 45 6 - 97
{ 2DV .=V .—R, (10)
1 9 b 157 Vm
APF ’ Tw Ti:
1 o ’ Vs 9Re 718/2 ’
,is vRs 5D MZ\ ~_1 JT\ _1 Jt
M. ) V,,,—RSLS—Ti . Ddet_T—i . V.dt (11)
| ) ( 1 1 ) ’
L J J R, PI v
) Mi—x M= o ¢
‘/ﬁ - V«;:(, N PI o Vm
. I \ ] . Ji i X Ru, Va
i Mysx Mufs—n
11 73 : RS Q
1 y . 5 5
S, X |« P — RS
R ‘—%>Y +1 Ve ’ ’
S, ] Y X ( ) ,
L@ RJ~
[1,2,4]
1 APF °
(1 1 ) ) o
, 2
(=51 APF s
) APF 2.1
[1-4] , ,
APF
iV (1)
=R, R
f ; APF
C [ll]o s ’
O<i<DT, 20 T ’
9 ﬂ) b
i1: VS+VC Xt"l‘[o (2) '
C o ,
Vi=Va4V, (3) ,
DT<i<T, , ° ,
= VS_CV" xt+1 o 4) ! ’
Vm ’ T’l:Tﬂ/z o
V=V-V, (5)
’ 2KDV .=V .—Rd, (12)
(VaV)D=(V~V.)(1-D) (6)
VIV
= VS (7) T Vu(1=t/T;)
1-2 0 A
( 1 ) (7) s %\_R,[\
( 1 _2D ) Vt*,:Rcis (8 ) —Vm IV
_R,
V=V 9) 2 APF

R(‘,

K<1 L )



- 98 - Dec. 2009 High Voltage Apparatus Vol.45 No.6
) ) K>1 ) L V(' ) o
’ ’ o 22
, ° APF
APF i
3 o o )
> o 4 o
/s
Va /V1
R, V.,
P V",—TI
) | \ \ \ \ \ \ \ I
; >
DT Do ) ValV
PR R 4 APF
3 APF APF 5 5
: D, L ’
o ’ !
KanTi+Kioff( 1 _Dn) Ts‘:KionDnH T'S+Kan+l Ti ( 1 3 )
(13) n n , n+l Jo2 )
n+l R (50 Hz) o 2
V b ’ ’
K= 14
u Ti ( ) N
Kion:MRh (15)
L
K ion‘zuR s ( 16 )
L
(13) ,oon
n+l
Ku  KuK
D = ioff _ ANoff u D" 1’7
" Kion+Ku Kinn+Ku ( )
( 1 7 ) P} Dn ) ’
KK
Ky | 1 5 APF
| Kior|+Ku |< ( 8)
(14) . (15).(16) (18), : Ms My,
M6 N M7 5 D M2 N M3 ’
VL )
V< 19
- RT (19) 2DV . =V.—Rg, (20)
’ ’ ’ ’ ) MS \MS ’ M6 \M7 ’ D
’ ’ ’ M2 N M3 ) Ml D M4
R s Vm ) ( 1_D) o ’ ’
t '2]0 ’ ) 2(1_D)Vm=Vm_Rsis (21 )



Znéx 45 6 - 99 .

2009 12
C=100 pF, , L=1.2 mH,
2DV,=V,+R.. (22) C=500 pF; 450V,
(1-2D)V,=—R.. (23) 40 kHz, R=1Q.
APF 8.9,
Ri. -Ri. . APF .
: 8
(23) , , ,
, 11.12,
APF 6.7, ,

—[*1} 2

Vi

R R
thl sl
s, )I]
L} 2 mH2 ’—I_.
P, ) N | .
2 CT I T
—» Outl P !
u V"Q
: o Inl ou2 —
5|8 S, bﬂ
mk2] m -2
"1 -1
1
Ore <1|<—
6 APF
”” » Convent ™ S Q ¥ Convent [—¥ D
Outl
# Convent » R 10 ®| Convent >
Out2
S-R
11 o » ‘
sX0
PID
()4—{PID (D
1 .
Tjet 2
<J ] (2

o
el
W

~
B

APF



-100-

Dec. 2009 High Voltage Apparatus

Vol.45 No.6

[ |
g N
—l HE—L Connl . N
VM L CM - Continuous
+ ?\')AC - onn
" 3
M,
LE
<
R. 2 L Inlje
Conn3 ol
‘1' In2r i
K7 I Coiml Conn2
Ol(]]r(lmn Conn3
1 Conn4
* Inl Connl— 2
# [n2
» I3 Conn2
i
8 APF
J-l.ﬂ. » Convert P S Q # Convert T
Out2

9 APF

L

0.25

(a)

0.26 0.27 0.28

tls

v

0.25

0.26 0.27 0.28
/s

12

s

20
10
<
= 0
-10
-20
0.10 0.11 0.12 0.13 0.14
t/s
11 R 500Q APF
4
2
<
~
-2
-4
020 021 022 023 024 025 0.26
t/s
R 500Q APF



2009 12 r XA 45 6 -101-
’ 5 ’ ’ ) N
, , ; s THD
o o 0.22%~0.28% , 0.995 8~0.996 5
1, 3.1%~3.4% ,
, s
15%~23% ,THD 10%~35% , o APF
0.75~0.91 , o
1
1%
Style R/Q THD/ (%) /(%)
3rd 5th Tth 9th 11th 13th
80 28.47 19.37 0.777 8 24.07 9.04 7.95 5.28 4.25 3.61
APF 500 11.02 16.88 09005 698 5.68 4.02 3.09 1.85 1.29
80 0.26 3.17 0.996 0 0.32 0.14 0.12 0.09 0.07 0.05
APF 500 0.27 3.28 0991 030 0.15 0.11 0.09 007 0.6
4 Mode Active Power Filter[J].IEEE Transactions on Industry
Applications,2002,38(1) : 149-158.
s [S]  AKAGI H.Active Harmonic Filters[J].Proceedings of the TEEE.
s 2005,93(12):2 128-2 141.
[6] , Beuk [J].
’ , ) Matlab/ ,2008(2):293-295.
. (7] [J.
SimPowerSystem , 12008.3-1:28-29.
s o [8] s s MATLAB [M].
,2001.
: [9] S
[ i 0. [J]- ,2004,28(19) :56-60.
12003 ,23(3):34-37. [10] CHENG P T,BHATTACHARYA S.Control of Square-wave
2] . , i Inverters in High Power Hybrid Active Filter Systems [J].
! ,2003,23 IEEE Trans. on Ind. Application, 1998:34(1).:458-472.
(7):12-17. (1] , , .
3] i ) [J]- ,2003,27(10) :49-52.
[J1- ,2000,20(9) :17-21.

[4]  QIAO Chong-ming, KEYUE Ma SMEDLEY.Three-phase Bipolar

( 95 )
[10]
) [5]
: [6]
(1] [J]. ,1997,1(3):12-15. 7]

[2] HEISING C R,JANSSEN A L,LANZ W,et al.Summary of
CIGRE 13.06 Working Group World Wide Reliability Data 8]
and Maintenance Cost Data on High Voltage Circuit Breakers
Above 63 kV [C]/Industry Applications Society Annual Meet- 9]
ing.Conference Record of IEEE,1994.

[3] , .

[J]. ,2001,37(3):1-5.
[4] IEEE Std. C37.10 —1995.IEEE Guide for Diagnostics and

[10]

o [ %71

https://www.cnki.net

Failure Investigation of Power Circuit Breakers|[S].

> >

. ,2005(2) :17-22.
. . . [M].
,2000.
, . . 1.
,2001,25(1):9-11,26.
1. ,2006,42(1):31-34.
1. ,2005(3) :55-57.
, , LabVIEW DSP
1. ,2007,27(3) :89-93.



