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Research on the Adaptive Multi-Tuned Power Filter

Tong Xianggian, Xue Junyi
(School of Electrical Engineering, Xi an Jiaotong University, Xi an 710049, China)

Abstract: To achieve the mitigation of multiple harmonics with a single LC series branch, a novel auto-
tuning filter based on the nonlinear frequency characteristic of inductance of an active reactor is presented,
where the active reactor consists of a pair of coupled windings and a generator of harmonic magnetic flux
compensation current . By regulating the compensation current injecting into the compensation winding of
the reactor, the reactor inductance at different harmonic frequencies can be independently and continuously
adjusted . Two generating methods of compensation current are also proposed for the purpose of elimina-
ting detuning or limiting harmonic voltage contents, in which the compensation current is the weighted su-
perposition of filter harmonic currents or voltages and the regulating factor . The experimenta results show
that the proposed filter enables simultaneously to suppress multiple dominant harmonics and effectively e-
liminate the detuning .

Keywords: harmonics tuned filter; detuning; activereactor

, [4]
[1]
LC
LC ;

[2 4]

[2] ; LC :

; [3]

1 2004 12 15 . : (1961 ), , ; ( ),



1098

39
LC , ka
1 ’
l ] ( ] ]
) o 2
A-X
b ] a_x I'_I'_
2L
] Ej. 4k
’ or
__I i i L i
1 R S0y [ S0 1 1M}
#h £ oL 3 m A
2
ik o e R B
* 2
! , LC
3 , , 5
ls ’ 5
’ 7 ic7
uw = b dt + M dt (1) . 7
> Lo ; M ’
L = L + In (2) :
z . R. & i"-*l N r',,r
- h (h=2);i s 3 |
h "" ®
. V2 . J-X"' i T -
L =2 "hsin(wt +@:) f_"I el €7
i = 27° Insin(lwt + @n)
’ 3
e = - Z Kn In (3)
:H : ke h 3
dh din din
w = L —  + Lo — + (L - kM) = ’
dt ZH dt ZH dt LC h ,
, h 0
Lheo = Lo - koM (4) 2., | X l=0
C)) :

()
:H



10

1099
H ’ R o ST
’ O, FID P o
, i+_
l ) an.rrF'U
? - g
0. () i T AN
Y lon]=0 (6)
H 4
XPn h , h
’ ’ I O RO Pl RO A B
0, b T i A TR R
. em—— |
_ -
HUh =0 (N ><,._®J._** =~ | FID
+ *
SO NNC) 3 I L
, 5
( )
4 5 )
, (
o) , ’
) Ic
Xion = DR (8)
q ; R 4
(®)
tanp, = 2t~ 25 (9
Rf ]
(9) 7 L]
] 100 V . 50
, uF, 8.5 mH,
] ] 3.0 mH, 3.2 mH .
4 b 7
. , 1 6
) S) , 5
, (3) , 1. 03 % 0.19% ;
7 , 7
5 , ) 7 1.00 %
, 0.23%; 5
7 , 5 7



1100

39

200

w'v

Fr
|

VARV

=20 1 1 L L

(@

200

100

T

- 100

=200

200

10

wi
=

=106

=200

(9 5

(D 7

1
U/V U/V W/V U/V y /
0
109.6 0.53 3.23 2.59 3.82
110.9 0.48 1. 14 1.11 1.51
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57 110.3 0.46 0.28 0.26 0.63
3)
. , LC
( )

[1] as JC. Power system analysis: short-circuit load
flow and harmonics[ M] . New York: Marcel Dekker
Inc, 2002 .

[2] Epp ND . A selftuning filter for the mitigation of
power system harmonics[D] . Edmonton, Canada: De-
partment of Electricd and Computer Engineering,
University of Alberta, 2000 .

[3] LescaleV F.Modern HVDC: state of the art and de-
velopment trends[A] . 1998 International Conference
on Power System Technology proceedings[C] .

, 1998 .446 450 .

[4] Phinney J, Perreault D J .Filters with active tuning for
power applications[J] .- IEEE Trans Power Electron-
ics, 2003, 18(2):636 647 .

[5] , : :

[J] . , 2003, 23(2):
116 120 .



