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Double-closed-loop fuzzy controlled active power filter
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(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200030, China;
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Abstract: An active power filter (APF) is always controlled by double-closed-loop (DCL) regulation algorithm, namely, the
inner current-loop and the outer voltage-loop. This paper studies the coordinates control of the inner current-loop and the outer
voltage-loop of active power filter, and presents the rules of proportional-integral (PI) parameters tuning method in DCL. The active
power filter is controlled by fuzzy logic controller whose fuzzification and defuzzification processes come from the coordinated
selection of PI parameters in the inner current-loop and the outer voltage-loop controllers. The proposed control scheme results in
smaller transient overshoot and faster convergence in the DC bus voltage of the APF. In addition, the compensating current generated

by APF in start-up is very small. Therefore, system reliability as well as the stability of the DC bus voltage of the APF are greatly

enhanced.
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Fig.1 Circuit diagram of single-phase H-bridge APF
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Fig.2 Block diagram of double-closed-loop control system

MO e, MR IR ERRG (22 (3
B PL 2 LR T R BB i
B, A% ELI O LIRSt 2 BB L B
b PR R R B (L AL T
SLALBHIF PLL 5 IbRAEI IE X (55 5 17 A, 74
SRS H L, OB MR, B E
ISR MRS, A5 5L E
Wtk LU i TR, AT PL A

Pl 2 R0 s ) AR e R 7 s
VPR ML ST, R T A SR
RIS IF, TG PI 280, (R 7E S
b5 RGP S AR AR, R T DG B G
BRI, TR B0 (AT

St BRMARA, TR ik
A LT AR S 90 FL T AR P B TR

etk AWK DRGSR
S TR, X LR AR R

(B AR B A LK, — FHAAT—
BRI B — A AT, F7LL
— 5 B AR BT RPN 1
TSI 10 b el T e A R ) 24
W, FLRAERAAK, T DARUASRZ 4
BTESIF RGN, T PIA 7 T EL

1) B 0P K, ELIR B ARB A6 4R
SHUIAA R, SRR R
P SR AE— N B 7 L 08 P P PR T 1L

2) MRS BIEEAC, H HA R 4
B TR RS 4 1 T AREORUS 2 5] PWM 7k 8
5, T AERRAG PLSECA M A R 4 4
fr B, T 5 R I A 1 R A (5 S

I




-60 - R R LR

R LEGIAELL, A2 T B0 IR NARF R A
Az

B BRI, AERFIUIE R MA T R,
Jisv WA Z A ELSE M) HR PRI T g2 5]
SRR EVE ) P EWA T o NI el RN E i
Pt UL B4 JR IR A L R8NPl Sems, S
TR U R S A I LA AT LR A R, X
SEASCHIBEGT H .

2 PRI RIS

2.1 S NH AR (L

AUEIF S RO 4 A, N AR A S g
7e dU, Hn AR s o RO P 240 CHLRFRLL I &
B ko, R RE Ky, FRIIA LG REL Ky, FRTLER
M RE k) o X TN & B R 221N S
MEFMH: lows m-low. ok. m-high. high 735/t
KEBERE. RIE. AEBE. dE. 8Lk,
-4 AR SR PS40 3 N5 M : little
mid. big 7 AR SHEAEL . P K.

Matlab ' [] Fuzzy Logic Controller &1k H [
JUFP SR B s BT e B o 6T U L
WA M E L REZ L AR Bk B SR JE e g, mT DAk
trimf bR A N =AY SRR B R A

BN AL Cin s 22BORIAG) SIS A
E SN IR I 3. 14 4 R

Mebership function plgts  PIot poirts: 18

i -l ok m-hiigh hiigh
1

05

0 | | L L o |
=200 150 100 0 i 50 100 150 200
inpLt varishle "l

3 EMTE WUMREERHE
Fig.3 Subjection function of fuzzy variable dU
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Fig.6 Waveforms of load current and source side current
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Fig.7 Experimental waveforms of DC side voltage U,
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