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On-line Parameter Identification of IPM Motor Using Instantaneous Reactive Power
Yuki Kumakiri*, Toshihiko Noguchi (Shizuoka University)

The reluctance torque of an IPM motor can be effectively utilized by applying the maximum torque per ampere (MTPA) control algorithm,
which improves efficiency of the motor. However, the motor is unable to operate on the MTPA curve due to the parameter mismatch caused
by magnetic saturation and/or temperature variation. This paper proposes the d-axis inductance, the g-axis inductance, and the magnetic
flux linkage identification strategy by using instantaneous reactive power of the IPM motor. The key feature of the technique is robustness
against the winding resistance variation.  Several experimental tests have been conducted to verify the feasibility of the proposed technique,
and it has been confirmed that every parameter identification can be achieved within 5 % error.
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Fig. 1. Magnetic saturation characteristics.
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Table. 1. Motor parameters.

Number of poles 8

Rated power (W) 1000

Rated speed (r/min) 2000

Rated current (A) 3.70

Armature resistance () 1.10

Number of magnetic flux linkage (Wb) 0.174

d-axis inductance (mH) 11.0

g-axis inductance (mH) 25.0
Inverter
R

Sensor
Gate Signals

Rotary

Encorder
TMS320C6713
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Fig. 2. Experimental system.
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