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PMSM Sensorless Operation for High Variable Speed Compressor

(iF 1T AT W
(Jul-Ki Seok - Dong~Choon Lee - Joon-Hyeon Hwang)

Abstract - This paper presents the implementation and experimental investigation of sensorless speed control for a
variable-speed PMSM(Permanent Magnet Synchronous Motor) in super-high speed compressor operation. The proposed
control scheme consists of two different sensorless algorithms to guarantee the reliable starting operation in low speed
region and full torque characteristics using the vector control in high speed region. An automatic switching technique
between two control modes is proposed to minimize the speed and torque pulsation during the switching instant of
control mode. A testing system of 3.3kW PMSM has been built and 902 load test results at 7000r/min are presented to
examine the feasibility of proposed sensorless control scheme.

Key Words @ Sensorless Speed Control, High Speed Operation Compressor, PMSM(Permanent Magnet Synchronous
Motor), Automatic Control Switching Technique
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Fig. 2 Block diagram of sensorless control scheme
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Fig. 3 Schematic diagram of experimental system
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Table 1 Ratings and parameters for 3.3kW PMSM

3.3 [kW], 47,
230[Vrms]

2.5 [mH]
AR A g 0.19 [Q]

7000 [r/min]

20 [Vrms/krpm]

21.2 [A]

1912 220V, 60HzS] F& % ANaated, A
P 200 ~ 210V A}°l+ =g8dch % 19 U
7] 471 Aol o & Ukl PMSMe} Azt

@71 A g o] 2’30\/01 uw 7bd "M 2AVI(AVR)
ol 4R tholenmel QY M AMbel U0V AL
9 }951\:} DSP TMS320VC33& o] &3te] Alof
g TAsE, ¥E 293 Fode 10kHzZ A
oH, F4E PWMI} B3 7% oed ABD Hgt
Ved 2489k 44 £% 7000r/minll Aol dH-st A4

o o3te] PMSMel 31 vl & WE(belt)& AHE3te], F4
2500r/ming! W A& wH|E dAstdch Fahg v
717 MES E3te dAse] A7 Wi 71E AIYE 44
B39 20% AE viE eyt 2ty ol AAl & o
Z Aaagn 7h5 g 2dolth

a8 4= 7% 2 AMEs Yo A8 54E& H

O_Q_
=

A
=

DaE7| PE PMSMS B MAaiA 2H

0

ol3to] 3000r/min7tA PMSM @502 94 £ #ed] o
s 7h4@ ol

4400
@ssnE - o - . -
[/min] ¥ 400
: 4400
P -
{t/min} X
t 400
2
CR# B2y — — 1
-2
m 10
(DA ,__,Jd I e
05 LU
' -10
0 Time[sec] 50
gl 4 MAMalA ®ojol 2 218 ¥ JtE oE

Fig. 4 Starting and acceleration characteristics with sensorless

control scheme
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