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Off-Line Parameter Identification of Interior Permanent Magnet Synchronous Motor Based on Current Norm Characteristics

Xiang Ji*, Toshihiko Noguchi (Shizuoka University)

This paper describes a novel off-line parameter identification technique of an interior permanent magnet

synchronous motor (IPMSM). In general, the motor controller requires its parameter information for initial

value setup. Therefore, the off-line parameter identification is indispensable to avoid degradation of the control

performance. The proposed technique changes structure of the current controller, and seeks the minimum point

of the current norm where the parameter mismatch can be eliminated. The unique feature of the method is to

use only the current information. The paper presents simulation results of the d-axis inductance, the g-axis

inductance and the magnetic flux linkage identification, followed by the theoretical analysis. In addition,

experimental set up and its results are presented to demonstrate validity of the proposed technique.
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Fig. 1. Current control system of IPMSM.
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Fig. 2. Current Control system on Zq
identification.
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Lg identification.
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with PI and P regulators.
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Table 1. Parameters used in simulation.

Symbol Description Value
R Winding resistance 0.48 Q
Po Rated output power 1.5 kW
QV Damping coefficient 0.00019 Ns/r
p Number of poles 4
w Rotation speed 50 /s
v Magnetic flux linkage 0.06737 Wb
Lq graxis inductance 12.0 mH
Ld d-axis inductance 7.3 mH
Gpy Gain of P regulator 1.0 V/A
iq =1 ®)
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Table 2.  Parameters used in simulation testing

for sensitive problem.

Symbol Description Value
R Winding resistance 0.48 Q
Po Rated output power 1.5 kW
é, Damping coefficient 0.00019 Ns/r
p Number of poles 4
@ Rotation speed 50 r/s
v Magnetic flux linkage 0.06737 Wb
l/; Setup magnetic flux linkage 0 Wb
Lqg g-axis inductance 12.0 mH
Ld draxis inductance 7.3 mH
|:d Setup d-axis inductance 0 mH

G pd Gain of P regulator 1.0 V/IA
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Table 3: Fundamental physical constants of

experimental.
Symbol Description Value
R Winding resistance 0.48 Q
Po Rated output power 1.5 kW
¢ Damping coefficient 0.00019 Ns/r
p Number of poles 6
@ Rotation speed 5.333 r/s
14 Magnetic flux linkage 0.06737 Wb
174 Setup Magnetic flux linkage 0 Wb
Lq graxis inductance 24.5 mH
I:q Range of g-axis inductance 16.0~36.0 mH
Ld d-axis inductance 13.0 mH
I:d Setup d-axis inductance 10.0 mH
GF. Gain of P regulator 1.0 V/IA
Gp| Gain of PI regulator 0.13066
Tp Time constant of PI regulator 0.05104 s
i; gaxis current command 1.6 A
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Fig. 17. Improvement experiment result of
identification L, with sensitive problem by hill

climbing method.
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