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Instantaneous Torque Control of IPMSM for maximum
Torque Drive in Torque and Current Plane
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Abstract — The paper proposes instantaneous torque control of IPMSM for maximum torque drive of torque and current
plane. The control scheme is based on the mathematical model of the motor and is applicable to the constant torque
and field weakening operations. The scheme allows the motor to be driven with maximum torque per ampere(MTPA)
characteristic below base speed and it maintains the maximum voltage limit of the motor wide field weakening and the
motor current limit under all conditions of operation accurately. For each control mode, a condition that determines the
optimal d-axis current !d for maximum torque operation is derived. The proposed control algorithm is applied to
IPMSM drive system for drive of wide speed range, the operating characteristics controlled that maximum torque
control are examined in detail by simulation.
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