


AC –DC single phase drive

1 -single-phase semiconverter Drives 

A single-phase semiconverterfeeds the armature circuit, asshown in Figure below .It is a one-

quadrant drive, and is limited to applications up to 15 kW. The converter in thefield circuit can 

be a semiconverter. 



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.



3-single-phase Dual-Converter Drives 
Two single-phase full-wave converters are connected, as shown in Figure below. Either

converter1 operates to supply a positive armature voltage, Va, or converter 2 operates to supply a

negative armature voltage, -Va. Converter1 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.



Note. Read example 10.3  to know about circulating current   



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 higher than 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 motorperformance 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 



2- Three-phase semiconverter Drives 

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, 



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 αa1,











or







Choppers are used for the control of de motors because of a

number of advantages such as high efficiency, flexibility in

control, light weight, small size, quick response, and

regeneration down to very low speeds. Chopper controlled dc

drives have applications in servos and traction. In traction, they

have been used in underground transit, in battery operated

vehicles such as forklift trucks, trolleys, and so on.

For a dc motor control in open-loop and closed-loop

configurations, the chopper offers a number of advantages

over controlled rectifiers. Because of the higher frequency of

the output voltage ripple, the ripple in the motor armature

current is less and the region of discontinuous conduction in

the speed-torque plane is smaller



The possiblecontrol modes of a dc–dc converter drive are:

1. Power  (or acceleration)  control 

2. Regenerative brake control 

3. Rheostatic brake control 

4. Combined regenerative and rheostatic brake control

1-principle of power Control 

The dc–dc converter is used to control the armature voltage of a dc

motor. The circuit arrangement of a converter-fed dc separately excited

motor is shown in Fig.1. The dc–dc converter switch could be a

transistors or an IGBT.This isa one-quadrantdrive, assuming a highly

inductive load. The average armaturevoltage is Va = kVs

Where k is the duty cycle of the dc–dc converter.  The power supplied 

to the motor is Po = Va Ia = kVs Ia



Where Ia is the average armature current of the motor and it is ripple free.  

Assuming a lossless dc–dc converter, the input power is Pi = P0 = 

kVs Is.  The average value of the input current is Is = kIa



The equivalent input resistance of the dc–dc converter drive 

seen by the source is

By varying the duty cycle k,  the power flowto the motor  

(and speed)  can be controlled. For a finite armature 

circuit inductance. be approximated to ∆I max = 𝑉𝑠

4𝐿𝑚𝑓

Where Rm and Lm are the total armature circuit resistance and 

inductance, respectively.  For a separately excited motor,  Rm = 

Ra + any series resistance,  and Lm = La + any series inductance.  

For a series motor,  Rm = Ra + Rf + any series resistance,  and Lm

= La + Lf + any series inductance.



Example .1 .A 250-V separately excited motor de has an armature

resistance of 2.5 ohm. When driving a load at 600 rpm with constant

torque, the armature takes 20 A. This motor is controlled by a chopper

circuit with a frequency of 400 Hz and an input voltage of 250 V.

1. What should be the value of the duty ratio if one desires to reduce the

speed from 600 to 400 rpm, with the load torque maintained constant?

Solution: With an input voltage of 250 V and at a constant torque, 

the motor will run at 600 rpm when k= l.

1. At 600 rpm Eg = Va - IaRa = 250 - 20 X 2.5 = 200 V

At 400 rpm, the back emf   Eg2= 200 x (400/600) = 133 V

The average chopper output voltage KVa = Eg + I.Ra = 133+ 20 x 2.5 

= 183 V. Now K= 183/250 = 0.73. 




