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The influence of control frequency on the dynamic property of PMSM driving
system

WANG Dongwen, HAN Jiahui
(Automation Research and Design Institute of Metallurgical Industry, Beijing 100071, China)

Abstract: Based on frequency domain model of PMSM driving system, using the strategy of rotor field-orientation
vector control , firstly PI controller parameters calculation method of current loop and speed loop is deduce, and
then the effect of frequency increase of inverter on dynamic performance of current loop and velocity loop is
researched. Theoretical analysis and simulation results show that with the increase of inverter control frequency, on
the basis of maintaining the optimal phase margin, the open-loop cut-off frequencies of the current loop and speed
loop increase, the closed-loop bandwidth increases, the range of corresponding adjustment PI parameter increases,
and the response rates increase. At the same time, the increase of control frequency also means the improvement of

control precision, the decrease of ripple of current, speed and torque.
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Fig.1 Control block diagram of PMSM speed regulation system
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Tab.1 Current loop simulation data

t/ms  f/kHz
400 0.99 7232 9 2.79 10
600 1.49 10 848 6 1.86 10
1 200 2.98 21 696 5 0.95 20
1 800 4.47 32 544 6 0. 64 30
2 400 5.96 43 392 5 0. 45 40
3 333 8.27 60 194 4 0.32 50
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Tab.2 Speed loop simulation data

40 7.64 0.238 8 26. 12 10
60 11.46 0. 357 8 17. 43 10
120 22.92 0.714 6 9. 64 20
180 34. 38 1.071 5 6. 18 30
240 45. 84 1. 428 6 4.31 40
333 63. 60 1. 981 4 3.07 50
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Fig.4 PMSM vector control simulation block diagram
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Tab.3 Motor parameters

BUE RS TYN'm 5
5 n/(t/min) 1 600
FET HL il FUEE L/mH 0.279
x4 p, 4
AR HE KJ/(N-m/A) 1.05
R HLE) 3 B K (r/min) 0.127
e I LA 5
Bt KL n/(r/min) 2 400
SET A8 LB L/mH 0.279
TR MEARRERE v/ Wb 0.175
SEFSR4H FLBE R/Q 2.875 8
BT EEIE J(kg-m’) 0. 032
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Fig.5 Three-phase current, speed and torque waveforms
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Fig.7 Three-phase current, speed and torque waveforms
3.3 FETIRITHIINZE A 50 kHz

AR (12) 5 U 5 A o 20 A 1k A
3 100 rad/s< ., <21 665 rad/s, HH3 333 Hz
POREZR iR N e N O <A o 1 S L SRV
FERH#E Aow,,=1.1 x 3 333 Hz=3 667 Hz, M3
(23) HHEA o, <333 Hz, %o, 4360 Hzit
i E. B BSOS B k. k. koFlkeh
8.27. 60 194, 63.60F11.981, 4K J5 44 Fa i 0 i %
HEHEGFHEATE, BIEAEY. EI10HR,

2019%68 - TV TR @i bd |59



HigoH |

Theoretical Analysis

50

o totototeototeo ot ot ot ot et ot ot eot ot ot

1/A

0 0.01 0.02 0.03 004 0.05 006 0.07 0.08 0.09 0.1
t/s

B8 d_qRiRiKR

Fig.8 d_g Current waveform

20
< of

t/s
= 1000
£ 500/-
T 0

t/s

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
t/s

E9 Z=iHRR. HEMEERE

Fig.9 Three-phase current_ speed and torque waveforms
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