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Passivity-based co-operation control of dual PWM converters for doubly-fed wind power generator

ZHANG Xian-yong, SHU Jie

(Guangzhou Institute of Energy conversion, the Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: During the maximum wind power capture of the doubly-fed wind power generator excited by the dual PWM conveter, the
power of the rotor windings varies frquently and fiercely, which leads to the voltage fluctuation of the DC bus. Direct power control of
the rotor-side and the grid-side converters individually are suggested. A new passivity-based co-operation control strategy is put forward
for the dual PWM converter, so the subsystem can has the same dayamic characteristics. Power forward control is introduced to the
voltage feedback control of the capacitor, so the power flows of the two sides of the capacitor keep balanced, which alleviates the
voltage variation of the capacitor. The simulation model is established for the doubly-fed wind power generation system excited by the
dual PWM converter. Simulation results show that the control strategy can not only realize the maximum wind power capture, but also
improve the dynamic voltage characteristics of the DC bus. The controller designed reduces the capacity requirement of the capacitor
and enhances the electric quality of the system.
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Fig.1 Doubly-fed induction wind power generator excited by
dual PWM converter
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Fig.2 Control schedule of doubly-fed induction wind power
generator excited by dual PWM converter

PFESH R EN R TAIR LS 380 V,
B 50 Hz; L =69.21 mH. L =70.18 mh. R=1.
L.=7431mH, r=0.1 Q. J=1kgm’. C=200 pF,
K>,=100.

A W ERATET (1 R G Y,



KA, A

BT IUEIE B (K XA e UL PWM A48 & By 4 47 - 187 -

3 N TEININRL E 500 var AAR,  XUGHR K
A, R RGIZAT NS DL, P 3 (a) Af
DL XGE M 11 m/s FBEE] 8 m/s F_EFH2 11 m/s 1)
PR, R AN AR, RRER ] R 2L
it 2 1) B B A I 24 AR A A K XU RE R &R A
0.37 Ak, 2B 42 0 SRS SR 1 B K R BE R R4 il
Kl 3 (b) 7l TAUSTHALE Toedl it oh%, @
T A IR b RO AR ARk, TEThTh R
MR TS24k 500 VA, S8 T XU B HLE T
el DR R R L AR LRI,
Jl G L AR SR Y AR AR . B 3 (o) R T
Ao P b R R OO F LS TR R R AR A . 1
3 (d) R TACRAHE S, PLCRH IR
HUHA I H R S ISR 45 B B R A P I ) F 2 H
He o S AT B, TR Y, AR s s il
I, HL2 S B XU (1) AR A A 9 BN DA K R s
W2, (KRR A, WA SRR R
FEIEARYEFEAAR, HA R U rIRE.

12

11
10}
9t
]+
& i
= 104 =
X V 10.35 T_;,
103
H{0.25
0.2
H{0.15
0.1
: : : 0.05
5 10 15 20 25
t/s
(a) WU ARERU T R 2
2000 . " - 1000
1500f
1000r—“"""‘1\\\x_ﬁ_______________/////"“f
500t {1 £
E -
£ A s00 =
2 =
= T
T R
L L L 0
5 10 15 20 25

t/s
(b) XUBHIHLE T Eedl it T2

150

100
501
>
= 0
2
50t
100
ST 95 10 105 11 115 12
1's
() MUt AL 43l v e
310 ‘ ‘ : 320
300 310
2 5
S 2
2
290} 1300
280 w w . 290
5 10 15 20 25

s
(d) EVR B

[ 3 By ERIXUE T BY ZR 42 Al i
Fig.3 Response of the system under the step wind
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