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Analysis on transient and steady-state characteristics of the novel active power filter
based on magnetic flux compensation

LIU Wei-min', ZHAO Guo-sheng', HUA Dao-heng?, SHI Lu-ning’
(1. College of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China;
Xinzheng 451100, China;

2. Xinzheng Power Supply Company,
3. Gongyi Power Supply Company, Gongyi 451250, China)

Abstract: This paper presents a novel single-phase parallel hybrid active power filter. Its work principle based on magnetic flux
compensation and shunt technology of harmonic current is studied, and its mathematic model is established to analyze and simulate
its transient and steady-state characteristics. The characteristics include the harmonic current of power grid branches, the voltage that
APF withstands and APF capacity needed. At last, the novel active power filter is compared with traditional shunt hybrid active
power filter. The results indicate that the proposed method allows a comparatively small APF capacity while reducing the area of
passive power flter.
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Fig.1 System’s single-phase topology
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Fig.2 Nontunable higher harmonic single-phase equivalent

circuit when APF doesn’t run
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Tab.1 Simulation parameters
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Fig.3 Harmonic current of the network before filtering

B 3 AT % I8 7 S Al 0 3 T Fe
REBIF TN TCURDE W 25 = B% FN L7 S o

PO IRV 25 5. 74 11 ks, .

I=120sin(15707)+80sin(21987)+60sin(34541)A
2.2 APF ENEBITRE S SRES T RFE

A R =R A i 4 TR, 1B
APF BENIZIT )G, R E N APF RBENAT AR
P APF $eNIBAT JG s o APF #3175 =% A il
E ) 18 e i) g X

W APF 1E =0.1 s AN RS N TIEIEH %



X DR, 5

BT )T W M (AT U 0 ) DE AR K RS R Pk A -19-

BT PRI, 4 SUL R RSO PID f58

BRI A SHOAT I, RIS M SR

H: Kp=100, Ki=50, Kp=0.11 IN# T bt A Ar -
1 4 R Eh A T AT

ug = Lydig /dt (6)
u, =Ldi /dt (D
i. =Cdu,/dt (8)
u,, =L, di, /dt (9
i, = C,duy, /dt (10)
it . «— Gk
) DL ) ) i
° ' L) ¢
Ls
Lg G
- g % % g APF

4 APF | NIB1TRY Y E 75 B B [

Fig.4 Transient circuit at the monent of connecting APF
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Fig.5 Harmonic current of network in transient-state process
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Fig.6 Capacity needed when APF is in transient-state process
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Fig.7 Voltage that APF withstands in transient-state process
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Fig.8 APF capacity needed after APF run
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Fig.9 Current of the network after filtering
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