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A Study of Quantitative Design Method of Adaptive Current Control System

with Armature Resistance Identification Function
Yuki Nakajima*, Jun-ichi Itoh (Nagaoka University of Technology)

This paper clarified quantitative design method of adaptive current control system with armature resistance
identification function. Additionally, it was proved in this design method that response error occurs between
design value and actual response. Therefore, it was confirmed that the error doesn't depend on the motor

parameter by analysis of errors. As a result, it was confirmed that response error can be compensated by adding

margin for the design value by analysis of the error.
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Fig.2 Linier approximated control block diagram.
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Fig.3 Linear approximated control block diagram with
linear approximation error model.
Table.1 Motor Parameters used in simulations.
(a) 800W SPMSM.

Motor Power 800W

Rated Current 8.2A
Rated Speed 2000rpm

Number of Poles 4poles
Winding Resistance 0.4250
d-axis inductance 3.78mH
g-axis inductance 3.78mH

Interlinkage magnetic flux 0.233Vs/rad

(b) 750W IPMSM.

Motor Power 750W

Rated Current 4.67A
Rated Speed 1800rpm

Number of Poles 6poles

Winding Resistance 1.98Q2
d-axis inductance 26.6mH
q-axis inductance 57.0mH

Interlinkage magnetic flux 0.284V =s/rad

(¢) 3.7kW IPMSM.

Motor Power 3.7kW
Rated Current 19.2A
Rated Speed 1800rpm
Number of Poles 6poles
Winding Resistance 0.693C)
d-axis inductance 6.2mH
q-axis inductance 15.3mH

Interlinkage magnetic flux 0.330V *s/rad
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Fig.4 Step response waveform.
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Fig.5 Natural angular frequency

between design and simulated value.
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Table.2 Motor Parameters used in experimentations.

Motor Power 1.5kW
Rated Current 8.6A
Rated Speed 2000rpm
Number of Poles 4poles
Winding Resistance 0.78302
Synchronous reactance 11.5mH
Interlinkage magnetic flux 0.308V+s/rad
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Fig.9 Step response waveform as the experimentation.
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