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Analytical Solution for Instantaneous Torque Control of an Induction Motc

S. K. Jeong and S. 8. You
Pukyong National University. Korea Maritime University

Abstract - This paper describes an analytical
solution of the voltage commands for
instantaneous torque control of an I[.M. The
analytical solution is expressed as a simple
explicit function of the instantaneous torque
commands and motor speed. On the basis of
the derived analytical solution, the maximum
torque change rate of an I.M with a limited
voltage-source is analyzed, and alos the
dvnamic influence of rapid changes in motor
speed on output torque derivations is
investigated. The detailed results of these two
analyses are approximated here in term of

first-order linear differential equations, and
their validities are confirmed through the
demonstrative numerical simulations. This

paper includes the simulation results of the
instantaneous torque contrel with varied motor
parameters for sensitivity analysis.
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Table 1. Rated values and constants of the I.M
rated voltage 200v(50Hz2) R, 0382
rated output 22 kW Ry 15802
rated slip 50.3 rad./sec L, 100.0 mH
rated torque 1667 Nm L, 108.8 mH
pole pair number 2 M 100.4 mH
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Fig. 3 Computed primary voltage
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Fig. 4 Assumed rapid variation in the speed
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Fig. 5 Torque deviation due to rapid speed variation
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