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Abstract: A simplified multiple virtual signal injection method is proposed to solve the problems
in existing maximum torque per ampere (MTPA) methods of interior permanent magnet
synchronous motor (IPMSM), such as complicated calculation, large storage space, and poor
control performance. By defining and calculating the new virtual voltage with incomplete virtual
power, the waste of system resources caused by invalid calculations is avoided. This strategy
reduces the complexity of algorithm, but the control accuracy is related to the motor parameters.
An improved model reference adaptive system (MRAS) parameter identification method is further
proposed, in which the adaptive laws are divided into different periodic functions to ensure the
accuracy of identification and improve the stability of the algorithm. The identified parameters are
applied to refresh the MTPA working point and make sure the motor can run at the highest
efficiency. Simulation and experimental results show that the introduction of MRAS can
overcome the dependence of the proposed MTPA algorithm on parameters, reduce the stator

current amplitude by more than 0. 7%, and obtain an accurate control trajectory more close to the
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optimal trajectory. This strategy can achieve better dynamic response speed and smaller current

distortion rate under complex conditions such as parameter perturbation, load mutation and

variable speed operation.

Keywords: interior permanent magnet synchronous motor; maximum torque per ampere control;

model reference adaptive system; parameter identification
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Fig. 6 Identification flow chart of proposed algorithm
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