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Maximum Torque per Ampere Control based on V/f Control

for Interior Permanent Magnetic Synchronous Motor

Yuki Nakajima*, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes Maximum Torque per Ampere control method for IPMSM based on V/f control. Maximum

Torque per Ampere control can be achieved to control reactive power. This method is inherently sensorless

because this method is based on V/f control. Therefore, this method is simpler as against conventional method

such as sensorless vector control method.
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Fig.1 Relationship between y8-axis and dq-axis.
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Fig.4 High Efficiency control method for IPMSM.
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Table.1 Motor Parameters used in simulations.

Motor Power 1.5kW
Rated Current 6.1A
Rated Speed 1800rpm
Number of Poles 6poles
Winding Resistance 0.783Q
d-axis Inductance 11.5mH
g-axis Inductance 23.0mH
Interlinkage magnetic flux 0.246V rs/rad

2-level
Inverter

Fig.5 Simulation model.
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Fig.6 Operation of MTPA control method
based on V/f control (Load Torque is 0.2p.u.

and Rotation speed is 0.2p.u.).
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Fig.9 Comparison of current phase between

simulation results and ideal values.
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Fig.10 Current decreasing rates with MTPA control.
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Fig.12 Experimental results
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