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Two-degree{reedom internal model control for current
loop of small rotational inertia PMSM
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Abstract: In order to improve the current dynamic response performance of small rotational inertia perma—
nent magnet synchronous motor( PMSM)  a three-order mathematic model of current loop considering ro—
tating electromotive force and inverter was built. Based on that a two-degree-{reedom internal model con—
trol( 2DOF-IMC) for current loop was proposed. With the problem robustness of 2DOFIMC system was
dependent on two parameters of the feedback filter and internal controller a new feedback filter was de—
signed. Then current dynamic following performance and system robustness can be adjusted by corre—
sponding parameter. In addition the system sensitivity function and effect of load on current dynamic re—
sponse performance were analyzed in detail. Finally by means of simulation and experiment it is con—
firmed that this control strategy can improve the current dynamic response performance of small rotational
inertia PMSM  and adjustment of its parameter is simple and definite.
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Fig. 2 Error curve as different rotational inertia
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Fig. 4 Amplitudefrequency curve of parameter
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Fig. 8 Current tracing curve of different control strategy
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Fig. 9 Speed tracing curve of different current
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