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Fig.3 Fundamental and harmonic equivalent
circuits of transformer
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Fig.4 Block diagram of parallel APF
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Fig.6 Source and load current waveforms
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Fig.7 Primary and secondary current waveforms of the parallel transformer
1.0 1.0 X1 ZEHERBEESE
< 05 < 05 Tab.1 The harmonic percentages of system current
|I|| WD R UE AT BRI || B B kAT ST | B SR HT UEIE S
20 40 60 0 20 40 60 P 100 100 11 6.40 047 21 1.97 0.28
n i \"" 3 28.0 0.27 13 5.02 0.43 23 1.60 0.20
(a) U8B (b) I& W5 5 162 059 | 15 392 035| 25 122 0.4
E S %4 i 4 A 7 11 054 17 3090 031 27 092 013
Fig.8 Harmonic analysis of source current 9 822 049 19 247 027 29 0.68 0.1




() & D 8 Wit %

£20%

5 ZEiE

S SO M — BT B A e s R TR
TR AR o LR M A L g AR A A A P
TEAR A 5V 0 P AL 6 A TS FEL A MR AR
5 75 75 T 7 — YR M 258 20 %68 3 D vl 3 52 IO 0Ll
AR AR BEL T , XoF ik gz Fit U 2 BRAR 4 Jal % BELA7C , DA i
RGP A IR TR 28 S0, TR AR TR
T E A MG U B A S T
1o T R A (0 A IR B, T 0 5 PR M BT AR T i 1Y
8 LG S TR M SR AL, R DL R R R M A AT Y
PRI RAF B R R R A, LR R A IR B D
e AUTET . O B A IR T %A TRE O A
T D B LR P R e 8 AR

SE

(1] RITE IS RICE 55, B RGP (M ], btk
HIHL 3 A, 1998.

[2] MORAN L A,DIXON J W,WALLACE R R. A three
-phase active power filter opertating with fixed switching
frequency for reactive power and current harmonic
compensation[ J]. TEEE Trans. Ind. Electron. , 1995 ,42
(4):402-408.

[3] AKAGI H. New trends in active filter for power condi-
tioning[J ]. IEEE-IA,1996,32(6):1312-1322.

(4] EIe2e B, XVHEZE. 3 35 30 i R JC ) B A b2 (M.
A6 AU T S B, 1998.

[5] 25008 AR, i I, A U508 U 6 & K H N 9
W], R ,2004,28(22) :40-43.

LI Zhan-ying, REN Zhen,YANG Ze-min. Survey on active
power filter devices and their application study[J]. Po-
wer System Technology,2004,28(22).40-43.

[6] FUJITA H,AKAGI H. A practical approach to harmonic

3
9%

Z

compensation in power systems-series connection of passive
and active filters[J]. IEEE-IA,1991,27(6):1020-1025.

[7]1 YE Zhong-ming,DONG B,QTAN Zhao-ming. A novel active
power filter for high voltage application[C]//29th Annual
IEEE PESC. [S.1.]:IEEE,1998:1429 -1435.

(8] JEHL, 2 FE, DU ). 42 5 A8 vl BT JE D Dl 25 A

FEWFTE[T]. AR ,2004,28(2):47-52.
TANG Min,LI Qun-zhan,HE Jian-min. Structure of hybrid
power filter for reactive power and harmonic current in
traction substation[]J]. Power System Technology,2004,
28(2):47-52.

[9] HAFNER J,AREDES M,HEUMANN K. A shunt active
powet filter applied to high voltage distribution lines[] ].
IEEE Trans. on Power Delivery,1997,12(1):266-272.

[10] LIU Fei,ZOU Yunping,DING Kai,et al. A novel combined
control algorithm for the hybrid active power (filter
applied to high voltage grid[C]// IEEE 30 th Annual
IECON. [S.1.]:TEEE, 2004 : 1435-1439.

[11] LOPEZ M G,MORAN L T,ESPINOZA J C,et al. Perfor-
mance analysis of a hybrid asymmetric multilevel inverter
for high voltage active power filter applications[C] //
29 th Annual IECON of the IEEE.[S.l. ].TEEE,2003:
1050-1055.

(RERE: & #)

EEE AN

KEKAE(1978-), B st iEA LR A FR T
@A e b FHAR B & ik 4] (E -mail:longmarch_zhang
@sohu.com) ;

AR (1946-), B ,#db s A Hdg a8 2%
0P, ERBR T @ AR AWK ITH FACTS A

FHESL(1970-), B B A 30, HE AR T &
Al FHA B RRB R

ALK (1981-), B ¥ AR EBH A, FRF &
A FHA,

Research on high voltage large capacity active power filter
ZHANG Chang-zheng, CHEN Qiao-fu,L.I Da-yi,ZHAO You-bin
(Huazhong University of Science and Technology, Wuhan 430074 ,China)

Abstract: An active power filter based on harmonic current compensation of the transformer is

proposed for high voltage large capacity application. The transformer adopts multiple secondary

compensation winding structure. The primary winding is in parallel with the harmonic load and the

secondary compensation windings are connected with PWM inverters. The harmonic compensation

currents proportional to the harmonic current in the primary winding,which is detected real-timely,

are injected to the multiple secondary winding of the transformer. When the harmonic current

compensation condition is satisfied ,the primary winding of the transformer can really exhibit nearly

zero impedance to harmonic current and great excitation impedance to fundamental current,leading

the harmonic current of system into transformer circuit. The simulated results verify the validity of

this principle.

This project is supported by National Natural Science Foundation of China(50477047).

Key words: active power filter; harmonic current; high voltage; large capacity; multiple winding



