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Rotor Position Estimation of Interior Permanent Magnet Synchronous Motor at Standstill
Masaki Ohara™**, Member, Toshihiko Noguchi*, Member
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A rotor position sensorless control system of a permanent magnet synchronous motor has been used widely for

practical use in home electronics as well as in the industry. Recently, higher performance sensorless control has been

required to expand its applicability in various fields. Accurate estimation of the rotor position at a standstill or an initial

rotor position is important to achieve sensorless control over the entire speed range. This paper proposes a new method

of the rotor position estimation of an interior permanent magnet synchronous motor based on a model reference adap-

tive system (MRAS) at a standstill. The proposed method estimates the rotor position by injecting a high-frequency

pulse voltage. Several experimental results are presented to show the performance of the method.
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Fig.1. Configuration of rotor position estimation
system at standstill.
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Fig.2. Nonlinear feedback system.
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Table 1. Parameters of test IPMSM.
Number of poles 4
Rated power 1 kW
Rated current 3.7A
Rated speed 2000 r/min
Winding resistance 1.1Q
g-axis winding inductance 9.78 mH
d-axis winding inductance 8.05 mH
Back E.M.F coefficient 89.7 mV/r/min
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Fig.3. Charasteristics of rotor position estimation at
standstill.
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