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A fast inductance identification method of permanent magnet synchronous

motors based on dual-pulse high-frequency square-wave voltage injection

WU Chun, CHEN Ke, NAN Yurong
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

Aiming at the problems of the conventional inductances identification methods of permanent magnet synchro-
nous motors ( PMSM) , such as slow convergence speed, weak robustness, this paper proposes a novel method for
the online inductances identification using a dual-pulse high-frequency square-wave voltage injection strategy. The
method first establishes a mathematical model of the PMSMs in an inductance anisotropy coordinate, sequentially
injects two square-wave voltage pulses along the estimated d- and g-axis, then calculates the current differences on
the estimated dq axes. And the d- and ¢-axis inductances can be identified online with a small amount of calcula-
tions. At the same time, the rotor position is also estimated based on the current responses, and the position esti-
mation error can be used to further obtain the cross-saturated inductances. The experimental results show that the
proposed method can identifiy the d- and g-axis incremental inductances and cross-saturation incremental induct-
ances during only four pulse width modulation (PWM) cycles, and has merits such as the fast convergence speed,
high accuracy, strong commonality, small calculation amount, and convenient implementation.

Key words: permanent magnet synchronous motor ( PMSM ), inductance identification, high-frequency

square-wave voltage injection, magnetic cross-saturation effect
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