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Initial Rotor Position Estimation for an Interior Permanent-Magnet
Synchronous Motor using Inductance Saturation

Yoon-Kyu Lee, Sang—Hoon Kim
Kangwon National Univ

ABSTRACT

This paper propose a method to detect the rotor position
of IPMSM(Interior permanent magnet synchronous motor) at
standstill without a position sensor. The proposed method is
based on current variation caused by the magnetic
saturation of stator core as rotor position. By choosing an
appropriate voltage vector and applying it to phase winding,
it enables the algorithm to discern between a north pole and
south pole, and subsequently estimates an absolute position.
This method dose not depend on the model of the motor
and the motor parameter.
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Fig 2. Inductance variation due to Stator linkage flux
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Fig 4. Flowchart of a whole estimation process
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Fig 6. voltage pulse and phase current (10A/div, 500 us/div)
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Table 1 Motor parameter
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Vdc 12 [V]
AT 80 [A]
Rs 20 [mQ]
Lq 0.063 [mH]
L 0.073 [mH]
Apas 0.0107 [Wh]
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Fig 7. Initial rotor-position estimation result
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Fig 8. Initial rotor-position estimation error
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