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Part - A 

Max.Marks:20
Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. What is an Electrical drive? Explain with its block diagram.

2. What are the advantages of electrical braking over mechanical braking?

3. Give the advantages of chopper drives compared to controlled rectifier drives.

4. Explain how the torque speed characteristics of a 3 phase induction motor change with the reduction of applied voltage.

5. Name the three solid state sources from which variable voltage variable frequency is obtained.

6. What are the different types of control of synchronous motor drive?

7. A 3-phase full converter is connected to 400V AC supply. The load current is continuous. Find the value of average output voltage when the firing angle is 600.

8. What are the advantages of Kramer’s drives compared to Scherbiu’s drive?

9. In self-control of synchronous motor drive how is the frequency controlled.

10. A 200V, 20A,120RPM separately excited DC motor has an armature resistance of 2Ω. The motor is controlled by a chopper with a frequency of 500Hz and a source voltage of 230V. Calculate the duty ratio for 1.5 times the rated torque and 500RPM.

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
Note:- All sub-sections of a question must be answered at one place only

1. a. 
Draw and explain the operation of a single phase full converter feeding a separately 
excited DC motor with the help of typical voltage and current waveforms. Assume 
continuous current mode of operation.

    b. 
A single phase semi converter is used for controlling the speed of a 10HP, 220V, 
900RPM DC 
series motor. The total resistance of the field and the armature circuit is 
0.9Ω. Assuming 
continuous current and speed of 900RPM, obtain for an input voltage 
of 240V the motor 
current and motor torque for a firing angle of 450.Assume motor 
constant is 0.035N-m/A2.

2.
With neat circuit diagram and speed torque characteristics explain how regenerative 
braking is applied to a separately excited DC motor and a series DC motor. Also explain 
the closed loop operation of a DC motor with neat block diagram.

3.
With neat circuit diagram, waveform, speed torque characteristics and expressions 
explain 


(a) Single quadrant chopper fed DC separately excited motor for continuous current 
operation. 


(b) Four quadrant chopper fed DC separately excited motor for continuous current 
operation.

4. a.
Explain in detail the CSI fed induction motor drives.

    b. 
Explain in detail the cycloconverter fed induction motor drives.

5. 
Draw suitable circuit diagrams and explain in detail the working of induction motor with 
both 
the slip power recovery schemes.

6. a. 
How is the output voltage of a VSI improved by PWM techniques? Explain how it can be 
used to control the speed of a synchronous motor.

    b. 
Explain the closed loop control operation of synchronous motor drives with neat block 
diagram.

7. a. 
What is the principle of phase angle control? Why is the power factor of semi converters 
better than that of a full converter?

    b. 
The speed of a 25HP, 380V, 1800rpm separately excited dc motor is controlled by a 3 
phase 
full converter and the field current is set to the maximum possible value. The AC 
input is a 3 
phase star connected 210V, 50Hz supply. The armature and field 
parameters are Ra=0.15Ω, 
Rf=250Ω and Ka=1.2V/A rad/sec. Assume that the armature 
and field currents are continuous 
and ripple free. By neglecting the system losses 
determine the following:


(i) the firing angle of the armature converter, if the motor supplies the rated power at 
rated 
speed.


(ii) The no load speed, if the firing angles are the same as in (i) and the armature 
current at no 
load is 10% of the rated value and


(iii) the speed regulation.

8. a.
A 3-phase, 1460RPM, 415V, 50Hz, 4-pole star-connected Induction motor has the


Following parameters: R1=0.65Ω, X1=0.95Ω, R2|=0.35Ω, X2|=1.43Ω and Xm=28Ω. The speed 
of the motor is controlled by varying the stator voltage and frequency. The 
voltage  to 
frequency ratio at the rated condition is kept constant. Determine the maximum torque and the 
speed at which it occurs for stator frequencies of 50Hz.

    b.
Explain the working of AC voltage controller fed induction motor.
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