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Abstract:In order to alleviate the intensive computational burden in the model predictive control(MPC) of the
matrix converter,the MPC of the matrix converter was divided into the predictive control of the virtual rectifier and
virtual inverter based on the equivalent indirect modulation of the matrix converter. Compared with the traditional
direct MPC, the computational burden and execution time of the proposed strategy were reduced. Considering the
issue of the high dependence of MPC on model parameters, the extended Kalman filter (EKF)was used to identify
system model parameters online, thereby improving the robustness and anti-interference ability of MPC. The
experimental results show that the proposed indirect MPC based on the extended Kalman filter parameter
identification algorithm offers a good control performance on the load current and the grid side power factor
control, and the dependence on the model parameters is reduced.
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Fig.1 ~Matrix converter circuit diagram
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2.1 EPERERH MPC

P 00 ) =5 DR ) 42 o i T R UL O A 1Y
MPC 5B, (il R 40050728 B 1E 0 AR, R LR O
o L7 R AP B O PR R R T 2 IR R A
LR A O AR , RE FDLBE UL AT — If 2] A7 A 3 Ay
R TSRS o PH I R U0 37 2 Y MPC HL5 22

X 3BT ARG FEAT VAL, T 2 HE 03 O
AR AT AR

22 EMFETIRAMPC
FHTE 2= MPC, W= (10) HHLE S % 0
ST HONE i, (k+1) , AT AT A 2] A 2k R 1 2 %
Hu, b
L., L
T
[7i) B ] 75 1) H A PR AR F R 1) 2 75 (04
A3 a-B AR R , 275 HU R FTAE A e XL TR A

)i, (k) (14)



AR S T EKF A2 2069 45 ME 35 3 22 9] 445 A Fom) 45 %)

B A AR 20255F H554 F 14

IS U053 725 2% MPC 7 (9 AR R BB 2k
Jo= g = w (B + Ty =, (k) (15)
T A0 AR 25 A9 MPC AR 5 % L TR T 7
B B X RPAT B a5 AR AR A R R o B
T X PASFHARAE R O 1 S AN % B iR A T4
T A 5 B U033 0 s 1 e A T SRS
23 FRREXKXFR
TEHE M AR 2 1 18] 422 MPC Hpr 3l 3 Xt 7 Fb T
RS CHE UL L L 7 %) 3 o 0 i 400 308 A8 28 v 119
4 ) FEATPEAS R AT A3 B AR TRIRAS , KRN T
TR, fda, o7 DGl AR SER0Oe R BT R4S
T B A 25 ) T RS

S Su S
S: Bb SBc

=

<

1T

S + S SNa SPASPb + SI\'/ISNb SP/ISPc + SNASNc
PBSP + SNBSNu SPBSPL + SI\BSNb SPBSPc + SNBSN
S + S 'SNa SP(JSPIJ + SV\'(JSNIJ SP(JSP(: + SN(JSN:
(16)

3 R FEKF®IAKEZ IR

MPC 7 2L 28 G R Pl Az AT F00 , it
TE SR RS HOT e 2 B T AL 5 508
PRIE A4 5 MR T ¢ A2 A, AT 52 1) 00 A6 75 P A
JE R AZEHIBOR o I, AR SR I EKF 280881
LR RESBOATAELAN T, LI MPC X 2%
AR & R
EKF FARZSAG 20 F5000 -5 45 1 i B
TETEI B B, F ] 2R G0 B IR SRR R A b — 22 19
AREARITET — I ZI PR S BN, 38 2[R it
ORZAS R ZE VN7 25 N . TEMCIE BB,
ARASIR A B AE T R — RS THE, It
ARRE N T7 Z AR AT HOR . EKF 76 1 R
(LS5 3
1) E SRR B, BI i A w (k) F0 L
— I ZNERPRASAG T £ () SR F5I e+ 1 RF 22 PR AR 25 5T
DAL -
ik +1)=x(k)+ TAf12(k)u(k)]} (17)
2) FHARIR S FAUI EL X RO A o«
gk +1)=cx(k+ 1) (18)
3R RS TR 22 W 7 2200 1 -

=

I}
s =
=8 s L n »n \”nn» n

z  z
s £ <
[ |
1

9]

n=l

2]

=

wn

nl
1

I
]
S

plk+1)=p(k) + TLF(k)p(k) +p(k)F'(k) ]+ Q
(19)
4) HUKT A EKF 36 35 5050 K(k+1) -
K(k+1)=p(k+1)"[ep(k+ 1)" + RT" (20)
5) %P RS FRIAE A TR T, BIPRS00 A
AT IR, LA AR AL A RS A THE 2 (B + 1),
AI IR A
gh+ D)=%k+ 1)+ K+ D)[y(k+1)-y(k+1)]
(21)
6) HUHTIR A IR 25 Wy 22 5% -
plk+1)=p(k+1)- K(k+ Dep(k+1) (22)
AR SCR) FH EKF A A8 46 25 114 BH 2 7 2=
BT AR LB RS T RN R s

di, R u,
= - —1, +—
de L L
dig R . u
S . Y
de L"? L
fﬁ—o (23)
dr
&y
dr
IO AR 1 Fli A =530k
x=[i. i, R L]
i i, ; ] (24)
w=[u, ul
AR PE (17) %R B =P N 28935 R
C R w]
LT
R u
E,ulk)l=| - 2&; +2£
Slx(k),u(k)] Tt (25)
0
0

PEH a—B A bR 22 18 7 2800 B 3 A Sk 00 00
i, W RS RN = R
y(k) = c(k)x(k) + W(k) (26)
Hrp
T 1 0 0 O
y=li il =y 07
511k, uwCk) XTI B9 HE 58 Ho AR Bl

R la R . Uy

- 0 -— =i, - —

L L L2 L2

F(x)=| o _R 5 ﬂiﬁ—ﬁ
L L L2 LZ

0 0 0 0
L O 0 0 0 i
(27)

21



B EAES 20255F H554 F 1

AR S T EKF A2 9700 45 ME 75 He 22 18] 445 A Fom) 45 41

7E EKF A WIME R R i h , AME 25 R
W SR PR 3 BB Lk IR S SR AR ) K
AUPE o AT, 220 22 9 B -5 O 3l 1) T
2R R SR I RIHES L

EKF 8y vf 2 40 Mg s A0 2 0 75 X5 1 A
7 2256 4 Q F1 R 3 5 N
le-4 0 0 0
| 0 1le-4 0 0
0= 0 0 4e-3 0 (28)
0 0 0 4e-3
100 0
R =
[ 0 100} (29)
P IHIEE TR P AN x (k) B0 U656 B x, N
1 000 0.005
01 0 0 0.005
P = =
"“lo 0 5 of *|ooos| %
00 0 5 0.005

T FRAMHT, 2T EKF 950 B A8 J6 25 114 6]
FE MPC 5 HIHE AN 3 FT s o
= AH HL R
5

ucu!uslﬂun

Fsbpole

5l
y_Vv U % A

A
IR 2L
DIRBIK [ AR e
Hlibi ok T

v

s N i
TR [ /] A5

. I rv—
i ML
L4 S >
Hi
A
Tia,iﬂ lﬁﬁ
| EKF

BUEBHRSE — o,

U Uy U

LI 1 2%
83 LT EKF RS s 18]35 MPC 4% il HE ]

Fig.3 Diagram of indirect MPC based on EKF for matrix converter
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