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Parameter Identification of Vector-Controlled Induction Motor using Skin
Effect of Rotor Bars at Standstill
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ABSTRACT

This paper suggests a standstill estimator to accurately identify induction motor (IM) parameters necessary
for the vector control. A mathematical model that faithfully represents the general skin effect is introduced.
Then, two exciting signals with a different frequency are sequentially injected to track the parameters based on
the skin effect of the rotor bar. Little knowledge of the unknown motor allows the proposed methodology to
employ a closed-loop control of an injected current, rather than open-loop voltage injection approaches.
Subsequently, this control scheme proactively prevents electrical accidents resulting from an inadequate
open-loop voltage injection. We develop a specialized offline commissioning test to compensate the phase delay
resulting from the drive, which significantly affects the precision of the IM parameters. The effectiveness of the
identification technique is validated by means of experiments performed on the three different IMs.

Key Words : Standstill induction motor parameters, Skin effect, Closed-loop control, The phase delay
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Table 1 Estimated results and errors with known values

Motor IM #1 (L5kW) IM #2 (55kW) IM #3 (17.5kW)
R, /Rg[Q] 2.3/2.47 0.934/0.902 0.21/0.197
AR[%] 73 +35 +6.6

L [mH] 1 11.6 49

Ly [mH] 2.6 3.4 18

R /R[] 0.62/0.7 0.615/0.522 0.116/0.135
AR, [%] -115 +17.8 -14.1
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Table 2 Inverter switching frequency and test conditions

Motor IM #1 IM #2 IM #3
(1.5kW) (5.5kW) (17.5kW)
sampling
10 4 4
frequency[kHz]
o Hz] 250 200 200
filHz] 30 30 20
Phase Delaylus] 138 319 358
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Fig. 10 HF current control performance at 250 Hz
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