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Synchronized SVM-Based Speed Regulation for Induction Motors
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Abstract: In high-power drives, the switching frequency is even less than 1 kHz for low losses, but phase
currents will contain huge harmonics. To solve it, this paper proposes the stator flux trajectory tracking
(SFTT) based realization of synchronized space vector modulation (SSVM) , which can acquire both low
harmonics and fast dynamics. First, the stable flux trajectory is formed for SSVM, and the feasibility of
yielding synchronized pulses and fast dynamics by SFTT is explained. Second, a state observer in the hybrid
frame 1s built to avoid the divergence of counterpart in the fixed frame, improving accuracy and stability of
observer. Finally, the realization of SFTT is explained, where the control period is online optimized by
minimizing rotor flux error. Experiments verify the proposed method can reduce current harmonics and track
the torque command within 2 ms. The smooth transition between patterns with different pulse ratios is also
realized.

Key words: low switching frequency; synchronized space vector modulation (SSVM) ; flux trajectory

tracking ; minimizing rotor magnetic flux error; fast dynamic response
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Fig.1 Hybrid modulation strategy
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Table 2 Parameters of test motors

S PRI fFEAmAL AL

e U1 %/ kW Py 150 0.55
HE B/ V Uy 1100 200

e el / (remin ') je 1500 1310
e X} 4 N, 2 2
EFHBE/Q R, 0.09 6.1
HF /O R, 0.065 5.6

B %+ B /H L, 0.038 0.55

EF L /H L, 0.039 4 0.573

F % /H I 0.039 7 0.58




876 BRI MR Rz R (A R B 22 D

557

3.0
§ 1.5
Z 00
$-15
-3.0 : : : :
000 008 016 024 032 040
A$fE] /s
(@) R,=1.5R,
3.0 5
£ 15t
Z 00
S5t b
-3.0 A ! -~ N | Lol L B
000 002 004 006 008 0.10
m}E /s
® L,=0.7L,

— EhrtE — WIUEREE
B 7 ZHCANVE TE IR 4 0 S L 245 2

Fig.7 Hybrid observer with parameter mismatch
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Fig.10 Platform of a down-scaled induction motor
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