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Compound Control of Tri-level Active Power Filters Based on Bat Algorithm
LU Yang, CHEN Hongwei

(School of Electronic Information , Jiangsu University of Science and Technology » Zhenjiang 212003, Jiangsu , China)

Abstract: In order to improve the dynamic performance of tri-level active power filter (APF)based on repetitive
control, a compound current tracking control method combining repetitive control and one-beat lag Pl control was
used. For further improving the performance of the controller, the parameters of the controller were optimized by the
improved bat algorithm, and the exact values of the parameters of the controller were achieved. Though the Matlab/
Simulink simulation experiment of the traditional PI control method and the optimized compound control , the results
demonstrate that the proposed method has better static and dynamic performance, and can suppress grid harmonic
more effectively, and reach the desired goals.
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Fig.1 Three-level active power filter topology
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Fig.3  Structure diagram of compound control principle
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Fig.5 Current waveform and its spectrum of 4 phase

grid current with traditional PI controller

100

ilA
=)

0.1 0.12 0.14 0.16 0.18
t/s

Fundamental(50 Hz)=113, THD=1.87%

0 10 20 30 40 50
IR YR

6 SAdail 2 A A R A 1
Fig.6  Current waveform and its spectrum of 4 phase

grid current with compound controller

N T Rk A S SRR AR H
0.1 s MG E, WA 7 B, A3l 4R e 1
AU, BERE 7E 281 J BT ) 91 N [ = s 2
Rz, BRI B I sh T RES

AN

0.05

0.15

K7 AT = S 4 AR OE
Fig.7 A phase current waveform of compound

controller with load switching

Dy HSLI A RR W, R it A DL i &2
Al ar , =P APF IR BAMATERETR 2] T W
RGE BT T R RIS R ACR | R R B
PEIPERELF . AR GAL TAASHE, AR 23
BT b IE %

S SR H 0 22 T i R 05 1) = A TR
Jrug B S A4 7 3, REREAR = APF HLUR R ER
P I TERE A S RS & MR . SR TR Y
W 0 0 R A P AR S RO AT A e T AR
GURBEBOTRBCRIRIA 2 4R Tl g it
RORCR o XHESE PL il 5 AL A9 52 5 o
v A7 ELSC I R W], BT 25 1l A RERS SN
A R MR ARR FEL T i TR 7 3

Sk

(1] HnF, Fal e, i el it A A VR A D D e i B L
NI ], RS A 8h1k,2014,38(12): 119-124,135.

(2] TAEE, DT, TEAE . A TR FTUE I A I Bk o 25 4 il
Jrk[ ] AR 2017,51(2) :39-42.

(3] BE, WIE. BREMD2AE APF FR R T ). B i 74
K,2017,51(10) :74-76

(4] 72k, T, 5. LTkt B R il i =4
B A5 D5 H Iy B P AR P ST (D). M T4, 2017,40(1) :

237-243.
(5] AEAFEE. AR ) P8 i 28 SRR AR ST (D . T A mg B
TK2,2016.

(6] JHPE, R, 2300k, 45 . Btk o A s il A S B 2R A UL ol
Jyug P as R BT[] TR S A sl i,
2017,4(4):30-34.

(7] ZEyEED. LCLAY =W~ PAT I S B DA A WF5E (D). e st
bR, 2016.

[8] Yang X S. A New Metaheuristic Bat-inspired Algorithm [ C ]/
Nature Inspired Cooperative Strategies for Optimization (NIC-
SO 2010). Berlin Heidelberg: Springer Public-ation, 2010:
65-74.

(9] skAREE, Wl e XUAR , 4 . 56T B AR 0k B A DR L T DB i
wTEERI L) ] ro 1 R G 545, 2016, 44(5) :69-74.

[10] BA %, WOKAR , RIS , 55 . BT H 3 02D K A DIt i e
SV FE 5L, 2018,33(3) :557-564.

[11] Fister I, Fister D ,Zhang H Z. Convergence Analysis of Bat Al-
gorithm[J]. Mathematics in Practice and Theory,2013,1(80):
1-7.

(12] 20, o R p7 20 40 Jmy A0 Ak i 0 530 [0 ). T EALRE
2013,40(9) :225-229.

[13] Chattopadhyay R. A Study of Test Functions for Optimization
Algorithms [J]. Journal of Optimization Theory & Applica-
tions, 1971,8(3) :231-236.

[14] Schoen F. A Wide Class of Test Functions for Global Optimiza-
tion[J ]. Journal of Global Optimization, 1993,3(2):133-137.

[15] ShangY W,QiuY H. A Note on the Extended Rosenbrock Func-
tion[ J ]. Evolutionary Computation, 2006, 14(1):119-126.

WOk H 31 :2018-07-22
&8k H 31:2018-10-26
67





