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A MTPA Control Method for Sensorless V/f Operation of SPMSMs

Won-Jae Kim! and Sang-Hoon Kim™

Abstract

In this paper, a sensorless V/f control based on maximum torque per ampere (MTPA) operation for PMSMs
is proposed. Given that the MTPA operation is not considered in the conventional sensorless V/f control,
efficient PMSM drives cannot be achieved. Therefore, this paper proposes an improved technique based on the
d-axis current control to enable the MTPA operation in the V/f control for PMSMs. A stabilization technique
1s also proposed to improve the dynamic characteristics and stability against load variation. The effectiveness of
the proposed technique is verified by conducting experiments with a 250 W SPMSM for driving a blower.
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Fig. 4. Block diagram of the proposed sensorless V/f control.
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Fig. 5. Root locus of rotor pole for an open-loop control.
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Fig. 6. Root locus of rotor pole for the proposed stabilizing
scheme.
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Fig. 7. Root loci of rotor poles for a load variation.
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Fig. 9. Rotor speed in the proposed stabilizing loop.

TABLE I
SPMSM PARAMETERS
Parameters Value
Prated 250 W
T, tea 0417 N'm
Latea 21 A
Viated 12V
Rated speed 4200 1/min
Pole pair 5
R, 003 2
L, 60 H
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Fig. 10. Characteristics for load variation in the proposed
technique.
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Fig. 11. Characteristics for a blower drive system by using
the proposed technique.
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Fig. 12. Experimental results for a blower drive system by
using the proposed technique.
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