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Speed-Sensorless Vector Control of an Induction Motor
Using Neural Network Speed Estimation Scheme
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ABSTRACT

In this paper, a new speed estimation method using neural networks is proposed and speed sensorless vector control
is realized with the estimated speed. The proposed neural network speed estimation method can estimate speed
accurately in the steady states as well as in the transient states. Also, the method can be realized easily because it does
not need off-line training previously but is trained on-line. The training starts with the induction motor operation
simultaneously and estimate the speed in real time. The effectiveness and the usefulness of the proposed algorithms are
thoroughly verified with digital simulations and experiments on the fully-digitalized 2.2kW induction motor drive
systems.
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Table1 RATINGS AND PARAMETERS OF INDUCTION MOTOR

Rs 038 [2]
Vol 150 [V]
oltage [ Rr 0342 [@]
Frequency |50 [Hz} Ls 0.03257 [H]
Lr 0.03245 [H]
Current 14 [A] Lm 0.03132 [H]
J 00088 |Kg - m2]
14 [N
Rated Torque | 14 [Nml] - 5 0.007781[Kg - m2/s]
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Fig. 4 Speed and currents response of speed sensarless
control (10 rpm) (a) Real speed (b) Estimated Speed
(c) Torque current (d) Flux current
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Fig. 5 Speed and currents response of speed sensorless
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Fig. 6 Speed sensorless control characteristics with step
load applied (a) Real speed (b) Estimated Speed
(¢) Torque current (d) Estimated load
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10 10.06 10.07 06 %
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500 496.84 500.20 0.63 %
1000 994.16 999.16 0.584 %
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