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ADRC parameter optimization of matrix converter based on ABC

MA Xinghe, ZHANG Zhendong, XU Dan, WANG Fuzhong
(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: Due to the direct conversion characteristics of the matrix converter, the output side performance is very
susceptible to disturbance. A model-independent Auto Disturbance Rejection Controller (ADRC) is added to the matrix
converter with indirect space vector modulation for its closed-loop control. Because the ADRC controller has many
parameters in practical application and difficult to adjust parameters, it will affect the use of ADRC rejection controller in
matrix converter system. In this paper, an Artificial Bee Colony (ABC) algorithm is used to optimize the parameters of
ADRC in the closed-loop system of matrix converter. The algorithm performs global and local search at every time when
finding the optimal value of fitness function, which avoids local optimum and has fast convergence speed. The relative
artificial tuning parameters greatly improve the efficiency and accuracy. Experimental results show that using artificial
ABC to optimize parameters can not only ensure the output voltage quality of matrix converter, but also improve the
parameter tuning efficiency of ADRC, guaranteeing the ADRC being applied to the closed loop control of matrix
converter.
This work is supported by National Key Research and Development Program of China (No. 2016 YFC0600906).
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Fig. 1 Equivalent topology of indirect matrix converter
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Fig. 2 Equivalent circuit structure of virtual inverter
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Fig. 3 ADRC controller structure diagram
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Fig. 4 Parameter optimization structure diagram

WAL e s I NE XS, eREA 0
WP SR A T REME, 5 REUER G, TR R
KA, PTG Y B R B R A S PR . 9 I
=i, R AN, WEiE . igE,. SKEIE
AR, — DEP N — AR E W, REE
T REAR R S I AR 1 0y A5 R USRS AR AR
FREEDCH S W BR B W oy (S B PR E YR, R
YN I T VA ) Brre S SR/ <3 RS
G5 AT S AT BEAL A I — AT AL, AR AR )
W 25 3 R A,

ARSI PR R B AR 4 BT 38 FH 0ok — B AL Bk
PR . WRAEAEST, PRERGL 8% TD A AT . 2
o e LU 1 5, SEr I SUREA S0 RG W B HEE
TEF= RS2, TR U A ARAE R B I O R Al
W BT A U DU 3 T LA 2 R R ko
MZSESORI S LA, SHI %, AR
BRISIFR A s A e, BHAEMHME, #E
A NLSEF AL T FH Al 2k M PD s thl 2 1 i) —
AR BRI X5, SHB . o a1
byrf, o a,. N ENRPEE IR e, B
AR I LB RIS A 38 55, il g Pk RE AT A A
M, HmrESHG by AU TS IR S2 38 0 5 AR,
1M S ESOMNLSEF I A S 40, AN 1) by {H vk
E T IBEAFRE BN 2. ko dr, Ak
FEHIERARZ SHT TGS B, - by PR
HEAT AR,

3.1 &R E R EGERE

LEVPN 2 S P BEI, 30 IV 5 pR AR A VAL A
PRIk REFR SHERIMEH, A T H R G RERT A
STE U, AR U R R AR b 2 e
PELRE, SINAEH R GRS R 2 e(r) , A
Xz Z2 [ I T B 6 R H bR R EOCE A RGBS



_64- ® & AEY B

e(t)= Uy — Vi (6)
t+T
J=[ " tle)]dt

s e(t) I RS BEINR 22 5 u) RGN =
TEVHR SRR S IUE RS O, b R P Y
{ER LR —Fr,
IF: e(¢t) <0
J=] : (@ el + o, ]e(n)))dt (7)
0, >0, o~ oNPUE
FR B 0T N B AL, IR S HOE 1E N
A NP AN HEAGHE 2 2
3.2 BMITHIRZSHEEIRE
TEN TIERERET,  BYRAL B R AL ) 8
—ANTTREAAR, BRI A0 0 A T 5 1 eR AU
KB W A R B MR IR A 5 T H . A
B JE, T s e pisd i, BEALIZL RN,
It HAE B PRI 7= A — AN e X3k, an R BT %
PR R PO IH )y, W e o AR E I, Ry
AL EHATICAZYP), Py RE eI R
L sy LG R, EIE R, W5
IR K
—ANEPEHOERE IR T H X (8) TR

p=_I" ®)

2. i,

A fit, FoR 5 i AN BB IGE N N OYE
PR R o R B

1 ABC Fiktr, EEA B AR LT AN
new X/ =X/ +rand()(X/ - X/) )

A JHET L2, Dy, KET L2, N},
HEARET 5 kA BB rand() 4 7E (0,1)
ZBRERL A 0H new _ X! B IR NAL ;s X/
N H R AL

P N TR S E e R A 5 PR,

I L PR F AR R T B PR AT
9 WEREAE AR 2 0] rh RE R B R AR I Z (B by)-
SEXZHU( B b))k ABC FIEIE RIS, Bk
BECN N, FrpoRE SN N, WEIEEUEA N,
M EYERE R D, S =R AR H
X, €S (i<N N AAE WX =(X,X,, X, )

Rl

|

B

|

g iab e R
VIS FE R K

|

| R

i [ it et e

A

B |7

I

| sponiguenz |
A

A

panil

WRIHRR
el

5 ZHFMRRE

Fig. 5 Flow chart of parameter optimization
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