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Abstract: Three-phase PWM rectifier is widely used in the fields of new energy paralleling operation and motor control technology. This
paper mainly studies the direct power control algorithm of three-phase PWM rectifier based on model predictive control (MPC-DPC).
During every sampling period, effective interaction vector is selected through the voltage vector and vector sequence of 3+3 is used
to realize constant frequency control and to reduce switching loss combined with zero vector, and thus MPC-DPC figures out the best
acting time of every vector, aiming to reduce the deviation of active power and reactive power. The result shows MPC-DPC has excellent
dynamic and static performance with the simulation study of MPC-DPC.

Key words: PWM rectifier, Model predictive control, Direct power control, Active power, Reactive power

[ 4255 ] TNS6 [ClbRIRES] A CEZS: 1561-0349 (2015) 07-0025-04
0 3|= MPC-DPC Bk B 1 B shiff s PEfE

LT PWM B 2R BE S S B i i i 5% 1k, HATRE
AR S AR N BGE AT IR AL, L, BT
FTEA IR S UEBAS . B AERE . LA, I E R

_7|'E PWM .EUIL%%H’]%I%*E%U
HL Y PWM S50 45 1 B B Fh s A an il 1 7R . 7 o

FOH eI & i A g rp U,

1&45e 1) DPC 42l BA HF M AR A B, S AL I
TE U BRI DAL BT TR R o R T ST A R
H 22 A/ N FFOCHIFE, AR SCHFSE T MPC-DPC 559 76 = #H
PWM #& i P N FH o 78825 =4 PWM L 25 B A5 11
JEfli |, %P MPC-DPC HYA RO R k45 . S A FH I ] Y o
JEIMHEAT TRFSE. 4 MPC-DPC S5¥EEAT T EL, 2555k

B AFRFRT, PWM B ILARHBE A DT P, MR T2
O, TFRA

(ugu ga ugﬁigﬁ)

3 ()
Qg = 5 (ugﬁigu _ugaigﬁ)

ST Uy Uy g By AR R R RIHLE o

@ (R R

2015/07 | 25




a1t 7ol 5144+

Research and Design

AN B fh oy
X (1) BTy, ATRIASE] P, 1 O, HYBEITAE LR
dr, 3 dig . duy, digg dug,

=—(u, ——+i +u,——
dt 2( “dr A ® o L dr o) 2)
dg, _ 3( di,, ; du,, » %—i dugu)
dt @m “m “qr P dr

T FL RS- = A R G, R E R R Bl il AR
RN

du,, _
gp
dr (3)
du,
— = = wu o
de ¢
A o fCRBEMATR,
P D) L PR R AR AR ] LR A
di, _ Uy —Ri,, —v,,
d:t L (4)
dlgB _ Ugp — ngﬁ Ve
dr L
e RyL A3 S 37 B AU I 2 A0 A R e LR e U
Ve Vep RIS HL RS o BF0 B HhY /4.
(1) L X 3) X 4) A (2) K, EfE R
Tl LA H) .
R
E:Z[( ga+ugﬁ) (ugavga+ugﬁ gB)]+_Pg+a)Qg
(5)
g, 3
?:_( saVep T Ugp ga)+ Q a)P

\ B

E1 =4 PWM EiREmE A

2 EHIEERISEI

T PWM i, A T L 8
FRa, B Vv, Ho v, v, RERE, V-V AR,
T PR B AE PSS SO BT B 20 P, A1 O, MIBRIR ST
AL f, . S T 4

26 | The World of Power Supply  Jul 2015

P
i,
dt vg =v1
40 (6)
_ g
Sa dr |
vV =V
g 1
A ie[0,7]0
WE, A o B WAL 12 N EIX, G 2 iR,

AR L X PP B WA AR 5 6L, T LA S A et i H LR R
0 N R B VR S S o S 2 SIS TR NS

E=N
Ho

8 A

) X4 | BIX3

E &5 BE2
X6 X1 Ve

BXs ;ﬁIZn\f/

BX9 | FX10 ‘
B2 oB FEMPI12MEER

x1 +3IBEXEEAMRE
B X AR AR s FH T
1 V-V, -V, -V, -V, -V,
2 Vy ViV -V, -V, -V,
3 Vy V-V, -V, Vs -V,
4 ViV -V, -V, -V, -V,
5 VsV -Vy -V, -V, -V,
6 Vo Vs~V -Vy-Vy -V,
7 Vy-Vs-V,-Vy-Vs-V,
8 VsV -Vy -V, -V, -V
9 ViV -V, -Vy -V, -V
10 Vy-Vs-Vy-Vy-Vs-V,
11 V-V, -V,-V6-V-V,
12 V-V, -Vy-V7-V6 -V,

N TS AR R NI, R 343 BYHLIR R




a7t 2] B |35 )+

Research and Design

PR, HAEMBE N | Fos. %5k =K R
YEFIBITRI MR 60 60 to WIFE T —ANEF20 k1 B A Doy
Pk+l *ﬂjﬁlj]Ij]%Z Qk+l j‘:’

3
B =FR+ 2priti
i1

i ™)
Qk+1 = Qk + 22 fqiti
i-1
KTHRE 6, by 6 EESLUTT A BAR AL
J(t,1,,t) = eﬁ,k+1+e <2;,k+1 (8)
X (8) PR FE—A A AR ML) B, i oK fg T
uﬁ%ﬁ”ﬁ’i,ﬁtﬁg t1 ~ t2\ t} ﬂ‘j:
/= (fqz _fq3 )ep,k + (fp3 _fpz)eq,k +(fp2 Q3 _fp3fqz)Ts
' 2((fqz _fq3)fpl + (qu _fql)fpz + (fql _fqz )fps)
;= (fq3 _fql)ep,k + (fpl _fp3)eq,k + (fqlfps _qufpl)Ts ©)

’ 2((fqz - fq3 )f;n + (fqa - fql)fpz + (fql - fqz)fp3)

t—y;tt
3 2 1 2

3 (FELWIE
R T BUE PWM & A A A F0I0-42 th) 5 32 ) IE B A A 2%
P, f£ Matalb/Simulink 55 N5 E T R 07 SBIRL, A~
RGP ESEINGR 2 iR
xR2 RHZEESHY

24 Bl
FE I kW 2
i A A RLE V 170
HL XS /Hz 50
IR LR /mH 6
B GEN i) 0.05
i R H /v 500
i B LAY 470
T /kHz 20

3 fiR MRS 4
)R 7% h P*=1000W,

BRI R . IR HIh
T HESHH O*=0VA., HihH4E

RO LA, H R S T 1 5% Ak I LR e X i R A A —
B, AT R BARS W RN

N T AR E L A ShASERE, 1E 0.5s BF A D%
225 1000W Bk 2 1500W, HoAibff B A SRS AR, 1
BLAERLANE 4 R . AT LA A D RERS DOd R R 45
I AR P R DRI AAARE R 0, SHIYRTIH T
ARAF B e

EF
°5 bpe o

1500

oo
"
ROE
-500 L L L
0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15
n fds)
(d)
3 RERXGTHEER
200
100 = A\ ~\ Voo =N Vo =N o

oL A A A A A
= K AX X X X X

=
-100 Ao/ o’ A= A\~ A~

005 006 0.07  0.08 0.09 0.1 0.11 0.12 0.13  0.14 0.15

0 (a)
5 -~ o~ TaVaV¥aVaVaVaVal
A A XK
* K. ' X X
) \WAVAVAW AV DLW

2000

1,500 |

AUYE

L L L L L L L L L
0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15
5] 18] (s)
()
T

!
0.05 0.06  0.07 0.08 0.09 0.1 0.11 012 013 0.14
5 [8] (s)

(d)

B 4 BUMBREGHTHHESR

4 Z5iE

ARTSCHF =] PWM 437 819 MPC-DPC I BT T &
GiRTSY, MPC-DPC # I 51E T PWM B i 2% 1 B 1
FEARARAE R P — I PR 2k e, 2k i R AR

( THEH 30 11)

@ g R 2015/07 | 27




