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A Study on Improvement of Low Speed Control
Characteristics in PMSM

B.S. Jun, J.S. Yu, LH. Kim, C.Y. Won, G.S. Kim', and S.W. Choi""
SungKyunKwan University, University of Seoul’, Seoul National Univ of Technology™

ABSTRACT

This paper presents the method of speed
measurement for permanent magnet synchronous
motor(PMSM) with the full~order observer using
reduced-order state equation. This Is able to
improve the operating performance at low speed.
Therefore, by the proposed technique, a low
resolution encoder can be used. Because it make
the system improve the performance of speed
response. The proposed method is verified to
simulation and experiments.
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Fig. 1 Dynamic model of mechanical system.
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Table 1 Motor parameters

+ T Parameters
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fig. 4 Simulation block diagram.

(a) Speed reference and speed response waveform
(2rpm/div, 1s/div)

(b) Q-axis current waveform(5A/div, 1s/div)

8 5 RREA B U oF MF Iy
-Fig. 5 Speed and g-axis current waveform
with no load
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(a) Speed reference and speed response waveform
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(b) Q-axis current waveform(5A/div, 1s/div)
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Fig. 6 Speed and g-axis current waveform
with 30% load
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(b) Q-axis current waveform(6A/div, 0.5s/div)

[

(¢) A-phase current waveform(6A/div,0.5s/div)
a2 7 ME Nof galel METIY (RS}

fig. 7 Experimental waveform of the vector
control method(No load)

(c) A-phase current waveform(6A/div,0, 5s/div)

08 8 #E Rof ghilel MY TY (30x55})
fig. 8 Experimental waveform of the vector
control method(30% load)
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fig. 9 Experimental waveform of the
proposed method(No load)
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(¢) A-phase current waveform(6as/div, 0.5s/div)
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fig. 10 Experimental waveform of the
proposed Method(30x% load)
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