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A Study on the Off-Line Parameter Estimation for Sensorless 3-Phase
Induction Motor using the D-Axis Model in Stationary Frame

Tae-Yang Mun!, Chi-Gak In!, and Joohn-Sheok Kim™

Abstract

Accurate parameters based on equivalent circuit are required for high-performance field-oriented control in a
three—phase induction motor. In a normal case, stator resistance can be accurately measured using a measuring
equipment. Except for stator resistance, all machine parameters on the equivalent circuit should be estimated
with particular algorithms. In the viewpoint of traditional regions, the parameters of an induction motor can be
identified through the no-load and standstill test. This study proposes an identification method that uses the
d-axis model of the induction motor in a stationary frame with the predefined information on stator resistance.
Mutual inductance is estimated on the rotational dg coordination similar to that in the traditional no-load
experiment test. The leakage inductance and rotor resistance can be estimated simply by applying different

voltages and frequencies in the d-axis model of the induction motor. The proposed method is verified through

simulation and experimental results.
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Fig. 3. D-axis excitation model of induction motor.
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TABLE I

PARAMETER OF 3PHASE INDUCTION MOTOR

Parameter Meaning Value

Pout Rating Power 2.2kW
Vin Rating Voltage 220Vrms

Poles Number of Pole 4

Wy, Rating Speed 1650rpm

R, Stator R 1.420

R, Rotor R 1.3502
L, Mutual Inductance 109.3mH
L,+L, Leakage Inductance 10.44mH
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Fig. 6. Simulation results for rotor resistance and leakage
inductance estimation using d-axis excitation. (a) Frequency
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TABLE I
SIMULATION RESULTS OF REAL VALUE AND
ESTIMATION VALUE

Parameter | Real Value | Estimation Value | Error
R, 1.3502 1.3102 333 %

L, 114.22mH 111.03mH 2.9 %
L,+1L, 10.44m H 10.50mH 2.96 %

INDUCTION MOTOR

Fig. 8. Environment for the experiment.
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Fig. 10. Experiment result for voltage, current and phase.
(a) Frequency 60Hz, (b) Frequency 90Hz.

[5ms/div]

e [20v/div] “ye 20 /div]
- v [0V] »[0V]
| 4!
15 [24/div]
o 18:124/div)
[04] (IfS[Z’.A/div] /Ids[ZA/dw] .
[5ms/div] [5ms/div]

(a) (b)
Fig. 11. Experiment result for voltage, current in virtual
d-q synchronous frame. (a) Frequency 60Hz, (b) Frequency
90Hz.
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