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Abstract

Harmonic detection is one of the most important control strategies in active power filter (APF).
When the grid voltage is under distorted or unbalanced circumstance, the harmonic detection of
APF causes error using the conventional harmonic detection methods, and the compensation ef-
fect is unsatisfactory. The compensating current equation of the perfect harmonic cancellation
(PHC) is derived based on Instantaneous Reactive Power Theory in the paper. The PHC method
uses positive sequence components of the grid voltage without the effect of distortion and unbal-
ance while detecting harmonic. It makes for error reduction. Finally, the PHC method is simulated
in the paper when the grid voltage is under normal circumstance or distorted and unbalanced
circumstance. The simulation results verify that the APF using the PHC method has more satisfied
compensation effect when the grid voltage is under distorted and unbalanced circumstance, and it
proves that the PHC method is correct and superior.
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1. 518§

L IR I R R N IAR Tl AN B A 3 SR ER R 2 FIAE AR, RIS & (R ek i 1 DA AN P-4
PELE A R AT SR 7R BV IS Qe R TE D ), 45 B Re & A T R R S5 — 7, T E
R R A B N AT AL, B vt S0, 62 B IR I P R e o skl s i R .
J5 1 0E B % (Active Power Filter, APF) (1)t BILAE S5 1R 4 0 0 il FTEME2 18 % H IR [1]-[8] -

APF [R5 SRS AL HE LU WS ANERT: WA AT LR 6] o R ARG I S iR e o) 1) — A B B
B[], XA A EEMIE SRR, RAAZENEESOIM AR iR BT, ERAMEE R
T2 EEATI I i, B R AR R T AR EIh IR BRI p-g V5 [10]. RIZBlERE AL
FRiZ(d-g 1) R0 58 SE I B 25 (Perfect Harmonic Cancellation, PHC) [11] [12]2% . Hirh p-g 78 L Ha, [
AR AIRANKT TR, TEik A A I I IR . 7 X R R AR AN XS BRI, d-g YRR ISR T
p-q 5, ARAMERCRIREAR . PHC 2R i, DR R0 H LS ) IE PR 3 9 o B oh 3t HERR T
O F, s W A B AN PR SR AN RS2, M2 R R

ARG APF [ TAEIEEE, 7EBRI JCIhThF BRI SEAE L HES H PHC R AR, REH
7 Matlab/Simulink 1/ B AR EGIE PHC VAL .

2. PHC Z#MEHRES

ASCIERAY APF M), Hagtgn & 1 . FFERAL APF @ SRAE B i) SR AT SER B 5,
KR e 7 & i, » SRS IS IR AR, A4 5 1 i /N MR A S R AME Bt i, EH
Tig=i, +i» HAi, =i, +iy, » SRIRAG i 5T REAERIORBOIE i, XA DU IR [13].

WA I B bR SR B R IR s 2 B i, ARG RS I T VA T BRI TETh D R B S )
p-q %, CARCSKUET sl dI T dg B d-g %, PHC 325t p-g A% d-q 005G, B H bR B
THER A [V L DA R B T D T2, [RIBSAMEANAlT, 454 ME S (0 FR FRRRTFR IE 5% . T ] 2 B
AHZRIIFEE APF IHEIR], BOZ L A HUR IE PR BRIBRE 2 A w), oy R, o K =R
HL IR FEL P (99 1 7 20 70 B AR e 3] - AL bR R R ] 15
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Figure 1. Main circuit of shunt APF
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Figure 2. Structure diagram of APF
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3. IhESHH
3.1. Matlab/Simulink {FE#&E5

A Ad F Matlab/Simulink % =40 =28 APF [P RGN 7 vEBEA T S A, 7R AN TR (1 H X B A0 47 38 2% A
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¥l 6(b)~(d) A 43 A =Pt B s i 7 vk S, IR IR S M FRIR IR
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Figure 3. Simulation model of d-g method

[ 3. d-q K ERE

PHCYE H P i A5 R

B> bl co

Open thisblock
to visualize
recorded sgnals

.
e fATILLD

d-q7EHER

Figure 4. Simulation model of PHC method
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Figure 5. Simulation model of p-g method
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Figure 6. Simulation waveforms of the three methods using sinusoidal symme-
try voltage
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