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Induction Motor Drives :
Speed Control
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O Efficient speed control over a wide range
- Reduced voltage control (inefficient)
- Frequency control (efficient)
1 PPU drives induction motor with variable frequency to maintain low slip
O As frequency decreases, voltage must also decrease to avoid magnetic
saturation
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Start-up Considerations
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Capability Below and Above Rated
Speed
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d Voltages limited to rated values, therefore Bmsdeclines at higher speeds
(Flux Weakening)

O Currents limited to rated values, therefore torque declines when B_
declines
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Generator Mode
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O Toinitiate braking, lower w,  to some value less than w,,
O Braking torque can be adjusted by setting the negative slip frequency
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Speed Control of Induction Motor
Drives
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0w, .is passed through a rate limiter to avoid over driving the motor
O This method does not give precise speed control

© Copyright Ned Mohan 2010



Pulse-Width-Modulated Power
Processing Unit
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Harmonics in PPU
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PPU with switching frequency of 800 Hz generating a fundamental sine wave of 50 Hz
Frequency spectrum shows large 50 Hz component and smaller components at higher
frequencies due to switching

These higher frequency components add to the losses in the motor
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PPU — Supplied Induction Motor
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Fundamental Frequency Model Harmonic Frequency Model

/
O At harmonic frequencies Req =R
Magnetizing inductance can be ignored
Harmonic currents controlled by leakage inductance
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PPU — Supplied Induction Motor
Model
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L Fundamental frequency drop across resistor replaced with AC voltage
source
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