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Rotor Time Constant Estimation for Induction Motor Direct Vector Control

Sang-Jun Bae, Jong~Woo Choi, Heung-Geun Kim, Hong-Hee Lee, and Tae-Won Chun
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ABSTRACT

In the induction motor direct vector control system using the Gopinath model flux observer, the deterioration
of the dynamic response due to the detuned rotor time constant is investigated. To solve this problem, the on
line estimation algorithm of the rotor time constant using model reference adaptive control is proposed. The
effect of the motor parameter variation on the rotor time constant estimation is analyzed through experiment.
The estimation error due to the parameter variation converges within 5%. Thus applying the proposed
algorithm to the Gopinath model flux observer, the robust direct vector control system of the induction motor
to the parameter variation can be implemented.

Key Words : Rotor Time Constant, Gopinath Model Flux Observer, Direct Vector Control, Model Reference
Adaptive Control
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Fig. 2 Flux observer with phase variation
compensat ion
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Table 1 Ratings and parameters of the induction motor

HAEH 3.7 [kW] R, 075 [Q1]
AAAL 220 [V] R, 056 [Q]
AARAF 135 [A] L, 5391 [mH]
F5 4 L 5391 [mH]
AAF o 60 [Hzl L, 52.2 [mH]
HAAERE 1730 {rpml J | 006 [kg-m?]
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Table 2 Estimation of l/f, according to the Motor
Parameters errors (+20%)

Parameters Estimated value of 1/7,
in error [sec] error[ %]
R 1071 31
L 10.83 47
R, 1054 14
ol 1064 24

E 3 MBS M 2xK-20%) of wE 1/7, &8
Table 3 Estimation of 1/7, according to the Motor
Parameters errors (-20%)

Parameters Estimated value of 1/7,
in error [sec™]

error[ %]

R 10.68 2.8

L 10.78 3.8

R 10.60 20
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