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Performance Improvement of Sensorless Control of IPMSM using Active
Flux Concept by Improved Current Estimators

Sung-Joon Leel, Tae-Wan Kimz, Won-Seok Kimz, Marn-Go Kimg, and Young-Seok ]ungT

Abstract - In this paper, the performance improvement of the sensorless control of IPMSM employing the
active flux concept by the improved current estimator is presented. The accuracy of the current estimator used
in a previous report is degraded when the motor parameters are not known exactly. A simple current estimator
derived from estimated flux is proposed to improve the position estimation performance. In order to show the
usefulness of the proposed estimation method, the simulation results using Matlab/Simulink and the experiment

results are presented.
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Current
Estimator 1

(a) Flux observer with conventional current
estimator (current estimator 1)

Current
Estimator2

(b) Flux observer with simple current estimator
(current estimator 2)

Fig. 1 Block diagram of stator flux observer
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Fig. 2 Theta error for different Rs error with
current estimator 1
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Fig. 3 Theta error for different Rs error with
current estimator 2
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current estimator 2
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Fig. 8 Transient response of rotor position error
and phase current in experiment setup
using current estimator 2
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Fig. 9 Motor positions and position error at
steady state with current estimator 1
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Fig. 10 Motor positions and position error at
steady state with current estimator 2
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Fig. 13 Transient response of rotor position error
and phase current in experiment setup
using current estimator 1 when Ld error
exists
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Table 1 Motor parameters

Number of pole-pairs 3
Rated Speed 5000 rpm
DC link Voltage 250 V
Rs 0435 2
Ld 3.14 mH
Lq 6.58 mH
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Fig. 15 Experimental result of position errors for
different load conditions
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