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Outline of the lecture

Determining the circuit model parameters
Torque x speed characteristics of an IM.

Effects of the rotor resistance (R,) on the
characteristics of an induction machine.

Speed control of induction motors.

Solid-state (power electronics) induction
motor drives.




Equivalent circuit of an induction motor

* Shows the power dissipated/converted at each point of the
model.

* The magnitude of the currents in the rotor side can be
calculated from this circuit but the frequency is still given
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Determining the circuit model parameters

* The DC test for stator resistance (R,). No induced voltage,
no rotor current, no induced torque, no rotation
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Same test as for the synchronous machine. Recall that the stators are identical...




Determining the circuit model parameters

* No-load test: Magnetization current and rotational losses.
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Determining the circuit model parameters

* The locked-rotor test: Stator and rotor impedances
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Derivation of the induced torque equation
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FIGURE 7-12
The per-phase equivalent circuit of an induction motor.
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Torque x speed characteristics
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Torque x speed characteristics

* The complete curve.
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Obtaining different T X n characteristics

» Cage rotor design...

* Present different per-
formance levels in
terms of:

e - Starting torque (T,
* - Starting current

e - Full-load slip (s,,..4)
e - Efficiency (1)
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Start-up schemes

* Are based on the principle of applying a reduced
voltage during the start-up and then full voltage.
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square of the voltage reduction.

An autotransformer starter for an induction motor.

e Soft-starter based on SCRs. Power electronics...

Speed control of induction motors /
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Speed control of induction motors

e Approach based on the T i
vs. n,, curve of an IM! i
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Solid-state induction motor drives

* Allows the control of the magnitude (0 — rated ) and
frequency(0 —120 Hz) of the voltage supplied to the IM.

60-Hz
ac input

Diode rectifier PWM inverter

» [t also allows a motor to be soft-started (reduced voltage).
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Solid-state induction motor drives
* Frequency control with constant magnitude (120
V) for the fundamental component.
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Solid-state induction motor drives
* Control of the magnitude for the fundamental
component (voltage) with constant frequency.
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