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Fig.1 Stator flux vector and space voltage vector

TEAG L) B R 0 R B 9L B b 1
AT 1, 9 9 8 PR 1A L 2 2
i, B ERES LA RN 2R AR IR 2E E=
T -T. WERER 22 Ex= |AL| = | A | PARCE TRESE A, 1Y
FLEA Ol A R 07 ORI E (AR * RRBES
FAHEUN R SR .

1 ETERIES R R ER, K,

dy oy 53 ) 2 R B gy T 1) 2 R A R A S 8
L AL R T2 H 1 (E<0,dp=-1) 1T,
T Y PR R R B ]l A T A S B ) B R AR
AN 7 12 Bl ) DT A 20 S /0N 5 24 H AL A o 5 /N
THEME(Ey<0,dp=1)BF 15 2B d R R &, Al
TE 1 e % i 1) 2 AR HE R 7 ) ds By AT el i S
HK, B—HERREE PWM A 46 6 2
) IR A R N R ANAE . T R R i — AR
FHF AL, 2 7 HI 2 T 1B R A e A
G AL, PR AR 22N CRFE TR K
B IR e B R /N IE DL R BTk B B H R % ATl
B SR AR /N T SR TR 1) 2 e B[R] SR B 2 5
i FR T ) ) RSO | R A A RSt TR) B AR R s [
O K Uk S T H AL 2 S TR 1 O ) AR A
T 8 A8 R (R o ik 3

x1 FREEX
Table 1 Switching logic table
dy dy TF 2 4

1 Uy

1 0 U, U;
-1 Uy,
1 Upe

0 0 U,,U,
-1 Uv,

DL X F AL B 2 S K B 47 oA IREAE R
—ARAEFI ¢, PR T LAY L S ] %
U=Uy=Up+j U, , UK T7FE (1) B UL 5 745

As<,Lc+1:As<.‘c-'- (Us,k_is,/cRs)tsp (7)
. . .
L =Lt (E ( Tr"'] Wy )Asvk_

. ' 1 .
[]a)r'l'ol_i(?-'—?)}ls.k"'iUN.k tsp (8)

B R T B (2), IF W ¢, B ORI I AT A AR
5 k+1 YORFERFE] ¢, W, AEF HUR K& Uy, 1EH
1S 14 e R

AT(‘,,1£+1 :_L ( 17+17

)Tek+
14 g | Tr Ts ’

sp

%plm(is,kU;j;“',k_jwris‘kA:,k_O_ITS UviAl | (9)

Horbr Tm R BUZ R 2 5 AR + 2R A8 TR L4
SR, haK(9) TR k+1 UCRAE T LML 56 RN

Te,/r+l=Te‘k+ATe,kl+ATe,k2 (10)
1 1 1
AT, .= s ( ?"'? )Tc,ktsb

AT, ;, =%p [ (U Lgs i = Uq:k lasi) +

1 « . .
ﬁ ( Ud.s,k)\(,s,k— U:;s,k)\ds,k) _wr( Las k )\ds,k + gk /\qs,k) Iy

It WA (10) T WL AT, SHIERE Uy,



14

& 9 B %% ¢t %

£35%

L HIL 0 1 oo, R L TR TE (L5405 | UK RAE
125 AT O 7R ke UORBE R o, PO TR0 M 3
) HLR R B 4 X RO L T AT, R
1505 F L PR 25 28 0o 56 T L T 380 3o 3 8 28 £
LR R Uy, RSO RN
202 EEAERKEIEI TR

28 (9) AT, AT o R K I Uy, A L
i SR LR b TR OIAR N 72 1A SRR
0P, ol T R L 208 AR K T I B S,
R 1 b AT R | R R AT R h

1 1 1
i [

3 . .
o : . )Te,k_jp {wr(his,k/\ds,k"'qu,lr/\qs‘k>_
# (Upes A= U s Ay )+ (i U s= ik Uy i) | (11)
[ PR, YR TR R s VR B R0 T bR R
(1 1 . .
ﬁ:_;_i ( Tr-'rfib )Te,k_ %pwr(l'ds,kA(ls,k+ qu,k)\qs,k) (12)

K 2 Feos s pLAL TR Is AT ARSI 78 1 4%
i L3 2, PO A R R A L T O B SR A
I R 1 R B P AE O~ e, WRAR T AL R &
Uy, VB AE t~1, WRFRIER B,

T(nHl
e GEYE ﬁ
T:

Tr,l]

T,

0 (<> t,

Iy

2 BENRSKEEE
Fig.2 Steady-state waveform of torque
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Fig.3 Structure of improved DTC system
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Application of atomic rapid decomposition algorithm
in power quality disturbance analysis
QU Zhengwei,HAO Wanru, WANG Ning
(Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,

Yanshan University, Qinhuangdao 066004 , China)
Abstract: An atomic rapid decomposition method is proposed for the analysis of power quality disturbance
signal ,which constructs the relative atom dictionary and serializes the discrete parameters of atoms to reduce
the atom quantity of the reconstructed signal and make the result more accurate. The fast Fourier transform
is adopted to obtain the optimal atom frequency in advance for the signals with wide frequency spans,such
as harmonics,damping oscillation,etc.,to reduce the dictionary scale. The matching pursuit algorithm based
on the particle swarm optimization is adopted to choose the optimal atom reflecting the characteristics of
power quality disturbance signal. Simulative case shows that,with better anti-noise ability,the proposed
method can quickly extract the disturbance characteristics of power quality signals.
Key words: power quality; disturbance signal; atomic decomposition; continuous coherent dictionary; fast
Fourier transforms; particle swarm optimization
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Torque ripple minimization of direct torque control system for induction motor
ZHANG Xinghua,SHI Wan
(College of Automation and Electrical Engineering,Nanjing Tech University, Nanjing 211816, China)

Abstract: Aiming at the large torque ripple of the direct torque control system for induction motor during
the steady-state operation,a torque ripple suppression method is proposed. The mechanism of the torque
ripple of direct torque control system is analyzed based on the discrete model of induction motor. With
the minimum RMS torque error as the objective,a formula for calculating the optimal voltage vector
switching moment is deduced by dividing the sampling period into the non-zero voltage vector section and
the zero voltage vector section. Simulative and experimental results show that the proposed method
significantly reduces the torque ripple of the direct torque control system.

Key words: induction motors; direct torque control; torque ripple analysis; torque ripple suppression
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