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Auto-tuning Method for Stabilization Control Based on V/f Control for IPMSM
Takato Toi*, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes an auto-tuning method of stabilization control based on V/f control for IPMSM. One of the features of the

V/f control is hardly affected by the motor parameter variation. The proposed method utilizes the feature. The proposed method is

based on the parameter identification which is necessary for designing the parameters for the stabilization control. The

effectiveness of the proposed method is confirmed by the experiment. The identified parameter of stabilization control differs

from the theoretical value by 18.3%. However, the oscillation of the motor speed is suppressed with tuned parameters under

0.9p.u. of rated speed and 0.8p.u. of rated torque.
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Fig. 1. Block diagram of V/f control
based on y3-frame with stabilization control.

Table 1. Motor parameters of IPMSM.

Rated mechanical power Py, 3.7 kW
Rated speed wrated 1800 r/min
Rated torque Trateq 19.6 Nm
Rated current l;ateq 14 A

Number of pole pairs Ps 3
d-axis inductance Lgq 6.2 mH
g-axis inductance L 15.3mH

Winding resistance R, 0.693 Q
Field flux linkage ym 0.272 Vs/rad

Inertia moment J 0.037 kgm?
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Fig. 2. Loot locus of fifth-order state equation when damping

gain Kz is increased at no-load and rated speed.
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Fig. 3. Loot locus of fifth-order state equation under different
cutoff frequency «x at no-load and rated speed.
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Fig. 4. Comparison between loot locus of fifth-order state
equation and those of second-order state equation
when damping gain K is increased at no-load and rated speed.
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Fig. 12 Waveforms of identifying natural angular frequency.

Table 2. Identified motor parameters and damping gain.

Parameter Value Error
Winding resistancer, [Q] 0.759 | 9.6%
g-axis inductanceL, [mH] 11.7 | 23.7%
Field flux linkage y; [Vs] 0.252 | 7.31%
Natural angular frequencyaﬁn [rad/s]| 41.4 1.18%
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Fig. 13 Waveforms of auto-tuning each parameter.
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