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(1) Autotransformer;

(2) Primary resistor method,;

(3) Primary reactor method;

(4) Y-delta starting method;

(5) Part winding starting;

(6) Rotor resistance (¥ 3 wound-rotor type ¥ #* )
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W 4% Ry Inverter = providing variable-voltage, variable-
frequency (VVVVF) source to the load can greatly improve

its driving performance.

B Motor driven pump system: significant energy saving can
be obtained if the speed of the pump can be adjusted
according to the flow condition using an inverter.

O @t

Throttling

O ASD(Adjustable _
Speed Drive) - e

D o4s
g

2
T, cwr,

_ 2 3
P=T xa&f < @

—| Inverter

Flow
output
—
Induction _"_(.'.
\_motor 1\ Flow
~—_input

The Key Parameters of an Inverter-Fed Motor Drive

Induction
motor

Control  fg ,t;,t4

Rectifier ;
d
Three
phase ___| -* l\’;
AC d
source _I_
B Y EFE:

(a). The armature ripple current.

(b). The switching losses.

(c). The dead-time in converter transfer function.

(d). The DC link voltage.

B How to Reduce the Armature Ripple Current.

Load
X
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Effect of Ripple Current on the Mechanical Torque and Speed

® The speed of an inverter-fed motor:

To=Ty +Ten =T +Bo, + J(do, /dt) =

Wy = Wqy + Wyp

T, vor(J/B)Tor(f,) Tor(ms ) T= o, ¥

The effect of ripple current on torque and speed

Example: Six-step inverter-fed induction motor:
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W =Ly g S B 7 3 (Six-step switching)
B % 39 41 (Pulse-Width Modulation, PWM) @ = 4 @
(@) * 4 PWM (Square-wave PWM)
(b) & 3= & PWM (Sinusoidal PWM, SPWM)
(c) & & ¢ SPM ( Modified SPWM)
(d) R 24 PWM (Regular Sampled PWM, RSPWM)
(e) z# it 7x » 3 PWM (Harmonic Injection PWM, HIPWM)
(f) & & PWM (Optimum PWM)
(9) FE# ¥ 2 PWM (Selective Harmonic Elimination PWM)
(h) & iw##41 PWM (Current-Controlled PWM) (Closed-loop)
B 741 (Hysteresis control) » £ Bang-Bang control » &
ON/OFF control » £ Adaptive Current control -
A4 PWM (Fixed-Frequency PWM control) » 2 £
Subharmonic PWM control » £ Ramp Comparison PWM control -
Predictive PWM control.
W 7 e £33 4] PWM (Space Vector Modulated PWM, SVMPWM) (Closed-loop):
(a) Current control
(b) Flux and Torque control
(©) & @ iz
W %§ % 3% (Random switching)
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(a) Rectifier + inverter:
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(b) switching-mode converter + inverter;
(c) back-to-back connected converters + inverter.
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