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Maximum torque per ampere current predictive control of
interior permanent magnet synchronous motors
based on parameter identification

ZHOU Xin-xiu'"** , ZHOU Yong-ping''?, ZHANG Zhi"'?, WANG Bo-yang'?, ZHU Min®

(1. Institute of Innovation in Frontier Science and Technology ,
Beihang University » Beijing 100191, China;
2. Ningbo Innovation Research Institute , Beihang University, Ningbo 315000, China;
3. Shanghai Satellite Engineering Research Institute , Shanghai 200240, China)
* Corresponding author , E-mail ; 580927 @163. com

Abstract: To realize an efficient and accurate control of Interior Permanent Magnet Synchronous
Motors (IPMSMs) and solve the effects of the motor parameter changes on the control performance, a
method for the Maximum Torque Per Ampere (MTPA) current predictive control of the IPMSM

based on online parameter identification was proposed. First, according to the torque characteristic of
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the IPMSM, an optimal relationship of d- and g-axis currents under the MTPA control was simplified
to facilitate engineering calculation. The effects of the motor parameters on the MTPA operating point
offset were analyzed. In addition, key parameters g-axis inductance and permanent magnet linkage of
rotator, which significantly affect the MTPA algorithm, were adaptively identified based on a
reference model to calculate the optimal d-¢q current distribution in real time. Subsequently, based on
the accurately identified parameters and optimal current commands, predictive current control was
applied such that the actual current can track the command faster and improve the dynamic
performance of the system. The experimental results show that the errors of the online identification
of g-axis inductance and permanent magnet linkage of rotator are less than 3% and 3. 5%,
respectively, and the convergence time is less than 20 ms. The motor can effectively track the MTPA
operating point, and the current response time is less than 30 ms, which satisfies the requirements of
stable, reliable, efficient, and fast operation of IPMSM systems.

Key words: Interior Permanent Magnet Synchronous Motor (IPMSM) ; Maximum Torque Per Ampere

(MTPA); online identification; current prediction control; fast and efficient
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