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Abstract Since speed is not observable from the terminals of IM at ultra-low speed and
zero stator frequency, the classic speed estimation techniques based on motor model cannot
estimate the rotor speed. The paper introduces a high frequency signal injection method
(HFSIM) which takes the rotor flux position information as reference model and the current
model of rotor flux as adjustable model. Then, a model reference adaptive system (MRAS)
speed estimation scheme based on the principle of phase locked loop (PLL) is presented. The

simulation results have verified its effectiveness.
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Fig. 1 Principle of rotor flux orientation with high frequency injection method
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Fig. 2 Block diagram of rotor flux position orientation
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Table 1  Parameters of induction motor

P,(VA) Vn(V) Fn(Hz) Rs() Ls(H) Rr(Q2) Lr(H) Lm(H) J(Kg.m?)
3%746 220 60  0.435 0.002 0.816 0.002 0.06931  0.089
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Fig. 5 Speed estimation simulation scheme of MRAS based on PHL
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Fig. 6 Simulation curves during starting-up process under rated speed
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