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Abstract

This paper presents a Maximum Torque per Ampere (MTPA) control algorithm for an interior permanent magnet
synchronous motor (IPMSM) drive considering the permanent magnet (PM) flux linkage variations due to PM
temperature variation. PM flux linkage are estimated in real time via a Gopinath style stator flux linkage observer
and a torque error correction factor is calculated from the estimated PM flux linkage. A 2-dimensional (2D) MTPA
look-up table (LUT) is developed to achieve the MTPA trajectory reflecting PM flux linkage variation for compensating
torque error occurred by parameter variation. The proposed IPMSM control algorithm is verified through
simulations.
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Fig. 1. IPMSM MTPA trajectory according to PM flux
linkage variation.
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Fig. 2. A block diagram of the Gopinath style stator flux linkage observer and correction factor calculation.
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Fig. 3. Overall system block diagram of MTPA control system for IPMSM reflecting PM flux linkage variation.
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Table 1. Specifications of the IPMSM.

HE 1. IPMSMO| AKY
Parameters Value

Stator resistance, Rs 0.15[21]
d axis inductance, Lq 1.15[mH]
q axis inductance, Lq 1.46[mH]
Permanent magnet flux linkage, Apm 64.78[mWb]
Number of poles 8
Rated power 1.3[kW]
Rated speed 1500[rpm]
Rated torque 3.75[Nm]
Moment of inertia 14.51[10"%g - cm?l
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Fig. 4. Simulation results of the permanent magnet flux
linkage estimation accuracy.
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