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AC -DC single phase drive

1 -single-phase semiconverter Drives

A single-phase semiconverterfeeds the armature circuit, asshown in Figure below .1t is a one-
quadrant drive, and is limited to applications up to 15 kW. The converter in thefield circuit can
be a semiconverter.
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Single-phase semiconverter drive.

Va:f(l-l-cosaa) for0 =, =



2- single-phase full-Converter Drives
The armature voltage is varied by a single-phase full-wave converter, as shown in Figurebelow It
IS a two-quadrant  drive, and is limited to applications up to 15kW. The armature converter
gives +Va or -Va, and allows operation in the first and fourth quadrants.
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Single-phase full-converter drive.



3-single-phase Dual-Converter Drives

Two single-phase full-wave converters are connected, as shown in Figure below. Either
converterl operates to supply a positive armature voltage, Va, or converter 2 operates to supply a
negative armature voltage, -Va. Converterl provides operation in the first and fourth quadrants,
and converter2, in the second and third quadrants. It is a four-quadrant drive and permits four
modes of operation: forward powering, forward braking (regeneration), reverse powering, and
reverse braking (regeneration). It is limited to applications up to 15 kW. The field converter could
be a full-wave, a semi-, or a dual converter.
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Single-phase dual-converter drive.
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AC -DC three phase drive

The armature circuit is connected to the output of a three-phase controlled rectifier or a
forced-commutated three-phase ac—dc converter. Three-phase drives are used for high-
power applications up to megawatt power levels. The ripple frequency of the armature
voltage is higherthan thatof single-phase drives and it requires less inductance in the
armaturecircuit to reduce the armature ripplecurrent. The armature current is mostly
continuous, and therefore the motor performance is better compared with that of single-
phase drives. Similar to the single-phase drives, three-phase drives may also be
subdivided into:

1. Three-phase half-wave-converter drives .

2. Three-phase semiconverter drives .

3. Three-phase full-converter drives.

4. Three-phase dual-converter drives

1. Three-phase half-wave-converter drives

A three-phase half-wave converter-fed dc motor drive operates in one quadrant and
could be used in applications up to a 40-kW power level. The field converter could be a
single-phase or three-phase semiconverter. This drive is not normally used in indus-
trial applications because the ac supply contains dc components.
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2- Three-phase semiconverter Drives

A three-phase semiconverter-fed drive is a one-quadrant drive without field reversal,
and is limited to applications up to 115 kW. The field converter should also be a single-
phase or a three-phase semiconverter.

With a three-phase semiconverter in the armature circuit.
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With a three-phase semiconverter in the field circuit,
_3V3V,
Vi = . (1 + cos ay) for0 =ay=m

3-Three-phase full-Converter Drives

A three-phase full-wave-converter drive is a two-quadrant drive without any field reversal, and
is limited to applications up to 1500  kW. During regeneration for reversing direction of
power flow, the back emf of the motor is reversed by reversing the field excitation. The
converterin the field circuit should be a single- or three-phase full converter. With a three-
phase full-wave converter in the armature circuit.

3V3V,

VazTcosaa for0 =, =
3V3V,,

Vi=——"cosay for0 = o=

v



4-Three-phase Dual-Converter Drives

Two three-phase full-wave converters are connected in antiparallel. Either converter 1operates
to supply a positivearmature voltage, Va, or converter 2 operates tosupply a negative
armature voltage,-Va. It is a four-quadrant drive and is limited to applications up to1500 kW.
Similar to single-phase drives,the field converter can be a full-wave converter or a
semiconverter. If converter 1 operates with a delay angle of a_,,
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Three-phase dual converter. (a) Circuit, (b) Triggering sequences, (¢) Input supply voltages, (d) Output
voltage for converter 1, (e) Output voltage for converter 2, and (f) Circulating inductor voltage.



