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MTPA Control Strategy Considering Position Estimation Error for Sensorless Drive System of
Permanent Magnet Synchronous Motor
ZHANG Guogiang, NIU Ben, YANG Hua, WANG Gaolin, XU Dianguo
(School of Electrical Engineering and Automation , Harbin Institute of Technology,
Harbin 150001, Heilongjiang , China)

Abstract: Maximum torque per ampere (MTPA) control is one of the important methods to improve the
efficiency of sensorless drive system of permanent magnet synchronous motor (PMSM). In the sensorless drive
system, the traditional calculation method deduces the analytical solution of the optimal current vector angle
according to the formula, which ignores the characteristics of the position error changes, and the accuracy of the
injection virtual signal optimization method is also reduced by the position error. In order to solve this problem, an
MTPA control method considering position estimation error was proposed. By comparing the optimal current vector
angle tracking result of the above two methods in the sensorless drive system, the position error was estimated.
Then the estimated position error was applied to correct the motor mathematical model for the high-accuracy
tracking of the optimal current vector angle. Finally, the effectiveness of the proposed method was verified on the
2.2 kW interior PMSM (IPMSM) experimental platform.
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Fig.1 Schematic diagram of current vector trajectory
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Fig.2  Block diagram of signal processing

for current vector angle tracking
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Fig.3 Schematic diagram of frame of sensorless drive system
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principle of signal injection based method
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Fig.5 MTPA control block diagram considering

position estimation error
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