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Vector Control of Interior Permanent Magnet Synchronous Motor
without Speed Sensor

EEmFE -F R I R ET
(Jong-Woo Choi * Seung-Hun Lee - Heung-Geun Kim)

Abstract - Lately, many approaches of speed sensorless control method for Interior Permanent Magnet Synchronous
Motor(IPMSM) has been developed. This paper proposes a novel sensorless algorithm for speed estimation of IPMSM.
First of all, proposed sensorless method estimates flux of rotor using foundational voltage equation of IPMSM and then
estimates position and speed of rotor using Phase Locked Loop(PLL). Proposed sensorless algorithm demonstrated

through simulation using Matlab simulink and experiment.

Key Words - sensorless control, interior permanent magnet synchronous motor, flux estimator
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Table 1 Ratings and parameter of interior permanent magnet
synchronous Motor

HABEY 2[kW]
DEAKME (Ry) 0.6 [Q]
DEA d5 QHEA(Ly) 5[mH]
DA qF AHEA(Ly ) 7.5[mH]
oA (¢r) 0.165[Wb]
S 83
ga@?r(ls_rate) 7.7[A] (rms)
HASC 2,000[rpm]
Zs= 3,000[rpm]
SEHIM2L (J,) 0.00455[kgm"]
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Fig. 7 Operational flowchart of current controller and speed
controller
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Fig. 9 Forward and reverse characteristics of real and

estimation speed for speed command

{Top : real speed, Bottom : estimation speed)

{a) when command changes from -50rpm] to 50[rpm]
b) when command changes from —-100frpm] to 100{rpm]
{c) when command changes from —200rpm] to 200[rpm]
(d) when command changes from -500[rpm] to 500[rpm]
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Fig. 13 Initial starting waveform (Top : real speed, Bottom :
estimation speed)
(@) when command changes from standstill to 50[rpm]
(b) when command changes from standstill to 100{rpml
(c) when command changes from standstill to 200[rom]
(d) when command changes from standstill to 500{rpm]
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Fig. 14 Forward and reverse characteristics of real and
estimation speed for speed command
(Top : real speed, Bottom : estimation speed)
(@) when command changes from -50[rpm] to 50[rpm]
(b) when command changes from —100[rom] to 100[rpml
(c) when command changes from —200[rpm] to 200[rpm]
(d) when command changes from -500lrom] to 500[mpm]}
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