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Stereoscopic structural design and impedance calculation of zero sequence filter

YIN Zhongdong, WANG Bin
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China)

Abstract: According to the characteristics of the zero-sequence current in the distribution system, a stereoscopic zero
sequence filter structure is proposed. The icon cores are symmetrically arranged in a triangular space. Compared to the
conventional planar reactor, the triangular structure has a symmetrical magnetic circuit which can solve the problem of the
three-phase imbalance and enable three-phase zero sequence flux to be consistent. In the zero-sequence filter, the value of
the zero sequence impedance is an important parameter which has a direct impact on the filtering effect. In order to obtain
an accurate zero sequence impedance for the structural design, the distribution of the zero-sequence flux is theoretically
analyzed, and a simplified symmetric model in ANSYS is given. Then the zero-sequence impedance is calculated using
the energy method based on the ANSYS software. Finally an experiment is carried out. The result of the experiment
verifies the correctness of the calculation. It provides an effective engineering method for the zero sequence impedance
design of the stereoscopic zero-sequence filter.

Key words: distribution system; zero sequence filter; symmetrical magnetic circuit; energy method; ANSYS; impedance

calculation

Vol.44 No.11
Jun. 1, 2016

0 33

Bl AR e 2 55 L RE IR AT, S
RIS T ORI, SR e e pris AT
FCrp B 2 P W R A = AR /NAR A5 D77 1) A )
& FFERGH R IEL EEm, ARG IA R
FERE RO, SRR R ARSI,
23 R I e U K T A R

RITIEPE AL — R A 2 € Uy OB U8
Wb prast. FCRA MBI 1, W%
IR SR e (b i BERNTR e s R SR 2Tt @
BT AL IIE IRIE B &, TP UEBas BeAT HL 7

NS RICh DyA A AME TR L I e
S, FIAEMER . FITUENAS S SRR 2SO
L, 2 RAMEG Y- = A0 = AT g4 o (HX R
T 25 ¥ FAT = AHBEBR AN RR I Bl i, e i =AHA
P, BRAR T X IR IR O . [
JERAS F PR TR RO N EESE, H
FeR R BIIEPBSR . PRI CRE BT I 5 S R A3
FIPBABUE o H T3 Rl 0 A 5 AN ] s TR e e
S PRLPURIRAN, 45 TR A X

N WEAR SCBETE T Tl = A T Bk 45 4 1) 2
DDA » LA HLAL G0 T R P = AR AN P18 i) 7
I HAM ANSYS s K o bt 5 /s, R



- 124 - & & AEY D EH

RE V20 2 P8 I 2R 10 22 P R B UAE BT T HERf T
8, N DRSS R . Beaxt—6 28 10kVA
()25 e 28 U RE LA T S 50 50 0E

1 ZHath

W SIS I 2 g R as i 1 . =
ANROFEE S0 B 21200 B =M IEXFRHES],
NERYE R S AL BRI S R B
FEANOAE LA 2 A RS . RO AR
U S BN S 871 I WD O £ 2 B WL e B E A B WY
WAl

1 RN =SSR EE

Fig. 1 Structure of 3D zero-sequence filter
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Fig. 2 Magnetic circuit of flat three-phase transformer
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Fig. 3 Zero sequence filter wiring
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Fig. 4 Distribution of zero sequence leakage reactance

magnetic potential
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Fig. 6 Distribution of leakage flux magnetic field lines
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Fig. 7 Distribution of magnetic flux leakage on horizontal path
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Fig. 8 Three-phase excitation current
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Fig. 9 Neutral current before filtering
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