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Analysis of influence of parameter error for extended EMF based
sensoress control and flux based sensordess control of PM synchronous
motor
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Dept. of Control & Instrumentation Engineering, Korea National University of Transportation
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Abstract The PM synchronous motor drives with vector control have been applied to wide fields of industry
applications due to its high efficiency. The rotor position information for vector control of a PM synchronous motor
is detected from the rotor position sensors or rotor position estimators. The sensorless control based on the
mathematical model of PM synchronous motor is generally used and it can be classified into back EMF -based
sensorless control and magnet flux-based sensorless control. The rotor position estimating performance of the back
EMF-based sensorless control is deteriorated at low speeds since the magnitude of back EMF is proportional to the
motor speed. The magnitude of the magnet flux for estimating rotor position in the flux-based sensorless control is
independent on the motor speed so that the estimating performance is excellent for wide speed ranges. However, the
estimation performance of the model-based sensorless control may be influenced by the motor parameter variation
since the rotor position estimator uses the mathematical model of the PM synchronous motor. In this paper, the rotor
position estimation performance for the back EMF based- and flux-based sensorless controls is analyzed theoretically
and is compared through the simulation and experiment when the motor parameters including stator resistance and
inductance are varied.
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Fig. 1. Estimated § axis back-EMF for R variation
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Fig. 2. Estimated § axis back-EMF for L variation
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Fig. 6. Error of estimated rotor position for back EMF
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