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M.E. / M.TECH. DEGREE EXAMINATIONS, MAY 2019 

Second Semester 
PD18202 – SOLID STATE DRIVES 

 (Power Electronics and Drives) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
1. Write an equation connecting torque and speed of a separately excited dc motor. 
2. What are the issues in rectifier fed dc drives? 
3. Sketch the schematic of a Class-C chopper. 
4. How can you brake a dc motor with both regenerative and dynamic braking together? 
5. Explain the principle of dc injection braking of an induction motor. 
6. Sketch the torque speed characteristics of an induction motor for different rotor resistances. 
7. Compare field oriented control with direct torque control. 
8. Outline the principle behind vector control of induction motor. 
9. How do you start a synchronous motor? 
10. What is torque angle control of a synchronous motor? 

 

PART B - (5 X16 = 80 Marks) 
11. (a) Analyse the operation of a single phase semi-converter in continuous and 

discontinuous modes and obtain expressions for output voltage. 
(16) 

(OR) 
 (b) A 3-phase, full bridge converter feeds a purely resistive load of 5Ω, the line 

voltage of the mains feeding the converter is 380 V at 50 Hz. The firing angle of 
the converter is 45°. Determine the mean values of output voltage and current. 
Determine also the average and rms values of the device currents. 

(16) 

 

12. (a) Analyse the operation of a chopper operating in the first quadrant and determine 
the maximum ripple current. Determine the firing angle at which the load current 
will become just discontinuous. 

(16) 

(OR) 
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 (b) (i) Elucidate the operation of a multi-phase chopper with its advantages and 
disadvantages. 

(8) 

  (ii) A 230V, 500 rpm, 90 A separately excited de motor has armature resistance 
and inductance of 0.115Ω and 11mH respectively. The motor is controlled 
by a chopper operating at 400 Hz. If the motor is regenerating, (a) Find the 
motor speed at the rated current and a duty ratio of 0.5. (b) Ca1culate the 
maximum safe speed if the minimum value of duty ratio is 0.1. 

(8) 

 
13. (a) Explain the operation of CSI fed variable frequency induction motor drives by 

any two different control schemes. 
(16) 

(OR) 
 (b) A 3-phase, 460 V, 60 Hz, 1164 rpm, Y-connected, wound-rotor induction motor 

has the following parameters per phase: Stator resistance = 0.4Ω, Rotor resistance 
referred to stator = 0.6Ω, Stator leakage reactance and rotor leakage reactance 
referred to stator are both 1.8Ω. Magnetising reactance = 40Ω. Stator to rotor 
turns ratio is 2.5. The motor speed is controlled by static rotor resistance control. 
Filter resistance is 0.02Ω and the external resistance is chosen such that at zero 
duty cycle, the breakdown torque is obtained at standstill.  
(a) Find the va1ue of the external resistance, (b) Find the duty cycle for a speed 
of 960 rpm at 1.5 times the rated torque. 

(16) 

 
14. (a) Sketch the block diagram of direct field-oriented control with rotor flux 

orientation and indicate the method for calculating the rotor flux. Outline the 
implementation with a current regulated VSI. 

(16) 

(OR) 
 (b) Discuss the direct torque control of induction motor drives for torque mode of 

operation. Describe with suitable expressions the estimation of flux and torque 
for this control and its implementation. 

(16) 

 
15. (a) Explain the principle and operation of a synchronous motor drive in self 

controlled mode with a voltage source inverter. 
(16) 

(OR) 
 (b) (i) Describe with a block schematic, the margin angle control of a synchronous 

motor drive. 
(8) 

  (ii) Suggest methods by which a synchronous motor can be braked. (8) 
 


