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based three-phase four-wire active power filter
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Fig. 2 Block diagram of control system of three-phase
four-wire active power filter
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A Novel Deadbeat Control Scheme for Three-phase Four-wire Active Power Filters
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(2. University of Electronic Science and Technology of China, Chengdu 610054, China )
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Abstract: The complete mathematical model is established for three-phase four-wire active power filters (APF). A novel
deadbeat control scheme based on repetitive harmonic predictor is proposed to improve the dynamic performance of three-phase
four-wire APFs. The principle of the novel deadbeat control scheme, the discrete time model of the control system and the
working principle of the repetitive harmonic predictor are presented in detail. The sufficient condition for keeping the repetitive
harmonic predictor stable is also discussed in the paper. The MATLAB/Simulink based simulation analysis of the APF control
system shows that the dynamic response of the control system is effectively improved and the steady state accuracy is good
enough by implementing the novel deadbeat control scheme.

This work is supported by National Natural Science Foundation of China (No. 50277017).

Key words: active power filter; deadbeat control; three-phase four-wire; three-level



Fisk A

Al ZHTEEXESH
E=AMWERI RS, TP e,
HPAR 2R R = R R T A
[ h AT A R R E A R, WEAL Brs. H
=473 A] 4 & (3-Dimension Space Vector, 3-DSV)
AR B R T = H P =W A TR UE DR A (APF)
AT =4 R R, BTSRRI, TR
AP R EMEERBMELSHIE
Ved(K), Veq(K) , v co(K) A8 4R I T gqorane % e #labe
IEAA bR R MBS R TR 4 k&, il 3-DSViz AL
W FEIE R T5 O 3e 2 R E I 4 DMk R
HIFHIUFE H SN RERAEHN Rt ~ ty, i)
MmN R E, FEmEAL Fros. Bid K

vy ~ v, (R A A a4 R R AV, (K)
UN

il

B ALTIT 78 (S 75 PR i 8 AN /INSE T AR AL R, B
/INSE 5 RS L 2 B b s g 1 e A DY T A

VL, (K) 5724 DU T 4 1 4 T 50 £ 4 6 5 T T
iV (K) sy, ~ v, .
’—; i _
S i
Tt

,,,,,,,,,,,,

B Al Z#HZTEHRESNH
Fig.Al Distribution of 3-dimension space vectors

A2 EEFNELE R BRI E I E S

PIA2(a) o 5 52 FH0II A e B U ML 4% (ke =0.9,

P, S ol FLIAL A PR T . PT LU H EE 2 T
NS S LU R I R R R TN TR AR
BB o I A2(b) 2 AL TN BOU I 8% 2k, =0.9,
kp=1.95 IR (15 b R B AN FIIN IR BIE, N
ki -ko[>1, BTEA LG OL ML S A EE, BT A2(b)

A DA SR S M W I 28 5 A Ik 5

50
<
-0 [ SN N N NP NN NV ) S

-501
0.05 0.055

0.06 0.065 0.07 0.075 0.08 0.085

(@) k;=0.9,k,=1.05

200

1001

g

-0 (0]
-100
-200

0.05 0.055 0.06 0.065 0.07 0.075 0.08 0.085
(b) k,=0.9,k,=1.95 £l HUNBIE IlLl: 27T B t/s

A2 BB TN B TR R o BN 6
Fig.A2 Input and output waveform of repetitive harmonic
predictor on axis q

A3 TR ET—E &R R EED e A mNE
MEEREHRES

KIA3 FIEI A4 7359 2 K F b — 383 F HAk+1 B
Z0 0B I FELIRUAEL AR Dby 22y ) KRS 1 P U e 9 T
DA 70T CRUR SRR 6 0O M2 5
(1) FEL YR FEL IR O T RS o SR NI R4l R s R 48 H
?}EFﬁﬁﬁisa ) | sb s ISCE'(JIE?YEZH%:[§$ (THD) éJ\%IJj"j
2.26%,2.12%7F1 2.03%, Lk HIE . FIgEE N +
7 AFI-6 A, HEIA4C)IIIE /S HT AT, iy 2
AU R E 2 s s U AR S A ME SR AT . (HAE
TGN, T E O R E A E— S
WD IR AEAE A 24 SRR R T, e
B G UL A R AR By R P ™ EE WA,
LRHTRIE . TUR(E D AIAR]+104 AFI-99 A. KIA4
() (b izl XK s g b Az s
(I AH FELYE LR A ) BT . RS IER 1 AN
YA R I THDIA 2 37. 30%, 25 2 ANJE A
13. 42%, HEAHE RIS AN shA b
PR I THD W S = 137 B JE ZE 445 i

A3 FFET— B AR R A 2 A B B FUME
127 T RME S B BRIR BT
Fig.A3 Waveform of source currents with control of
currents prediction with harmonic of last period



T 0 /25 6 AL

20 30 40 50
(a) 0.1s-0.12s }
20 30 40 50
(b) 0.12s-0.14s

0 10 20 30 4 50
(c) Fazs TR IR EY

& A4
Fig.A4 Spectrum of compensated source current of phase
b when the load current suddenly increases

TSR INATAME fF HY b 48 BRIR B R S R SR



