
Industrial Drives and Applications (18EE741) 

IAT-2 Solution 

1. Explain with the help of neat diagram the multiquadrant 

operation of DC separately excited motor fed from Fully-

Controlled rectifier. 

 

 

 
 
 
 
 
 

A fully controlled rectifier feeds the motor through a reversing switch RS which is 
used to reverse the armature connection withregard to the rectifier. A fully-controlled 
rectifier is able ofproviding operation in quadrants one and fourth. The reversal of the 
armature connection provides operation in quadrants third and second. The reversing 
switch may consist of a relay-operated contactorwith two normally open and two normally 
closed contacts asshown in the above figure. When slow operation and regular 
maintenance associated with the contactor are not acceptable,the reversing switch is 
realized using a thyristor as shown in theabove figure. 

With thyristor pair, Tf on, and pair Tr offwe can obtain operation in quadrants one 
and four. With pair Tr on and Tf off, we can obtain operation in the third and second 
quadrant. In both the configurations of RS, the switching is done to zero current inorder to 
avoid voltage spikes and to reduce its rating. 



 

The dual converter the name itself means that it has two converters in it. It is an electric device 
mostly found in variable speed drives. It is a power electronics control system to get either 
polarity DC from AC rectification by the forward converteror reverse converter. In a dual 
converter, two converters areconnected together back to back. One of the bridges works as 
a rectifier (converts AC to DC), and another bridge works as an inverter (converts DC to AC) 
and isconnected commonly to a DC load. Here two conversion processes take place 
simultaneously, so it is called a dual converter. The dual converter can provide four-quadrant 
operations. Rectifier A which provides positive motor current and voltage in either direction 
allows motor control in quadrants one and four. Rectifier B provides motor control in 
quadrants third and four because it gives negative motor current and voltage in either 
direction. 



 
 

Four quadrants drive with field reversal as shown in the abovefigure. The armature is 
fed from a fully-controlled rectifier andthe field from a dual converter so that the field current 
can bereversed. With field current in one direction, the motor operatesin quadrants one and 
four. When the field current is reversed itoperates in quadrants third and second. 
 

2. A 220V, 1500 rpm, 50A separately excited motor with armature resistance of 

0.5Ω, is fed from a 3-phase fully-controlled rectifier. Available ac source has a 

line voltage of 440V, 50Hz. A star-delta connected transformer is used to feed 

the armature so that motor terminal voltage equals rated voltage when 

converter firing angle is zero. (i) Calculate transformer turns ratio. (ii) 

Determine the value of firing angle when: (a) motor is running at 1200 rpm and 

rated torque; (b) when motor is running at -800 rpm and twice the rated torque. 
Assume continuous conduction. 



 

 

 

 



 

3. Explain with the help of neat circuit diagram and waveform, 

the rectifier control of DC series motor. Draw its Torque-Speed 

characteristics. 

 

 



 

 



 

4. Explain in detail about the Sinusoidal PMAC motor 

drives. 

 



 

 



 



 
 

5. With the help of neat diagram explain the working of 

variable reluctance stepper motor drive. 



 

 



 

 



 

 

 

6. Give notes on the Driver circuits used for stepper 

motor. 

 



 

 



 

 
 

 


