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Code No: RT31025 

 

III B. Tech I Semester Supplementary Examinations, May/June -2017 

POWER ELECTRONICS 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1 a) Discuss various turn on methods of SCR in brief. [3M] 

 b) List out the advantages of freewheeling diode. [3M] 

 c) What is the effect of source inductance on the performance of the converter? [4M] 

 d) Draw the circuit and waveform of the ideal dual converter. [4M] 

 e) Define time ratio control of the chopper. [4M] 

 f) List out various PWM techniques. [4M] 

PART -B 

2 a) Explain the need and design of a snubber circuit in thyristor circuit. [8M] 

 b) Explain principle of operation of IGBT and its basic structure. [8M] 

3 a) Explain the operation of single phase half wave controlled rectifier with RL 

load and freewheeling diode. 

[8M] 

 b) A single phase full-wave ac voltage controller has a resistive load of R = 10Ω 

and the input voltage is Vs = 120V(rms), 60Hz and α = π/2. Determine 

i) The rms output voltage 

ii) The input power factor 

iii) The average current of thyristors 

iv) The rms current of thyristors 

[8M] 

4 a) Explain the operation of a single phase, full bridge converter for α = 130
0
 with 

RLE load. Derive the average output voltage. 

[8M] 

 b) A single phase full bridge rectifier feeds power to RLE load with R=10 Ω,  

L= 5 mH and E=75V from a 240V, 50Hz supply. For a continuous load current 

operation determine: 

i)average load current for a firing angle of 600 .  

ii)average load current, when any one of the four SCRs gets open circuited due 

to fault. 

[8M] 

5 a) Explain the operation of three phase six pulse converter with R Load. Draw the 

relevant waveforms and derive the expression for average load voltage. 

[8M] 

 b) A three phase full converter charges a battery from a three phase supply of 

230V, 50Hz. The battery emf is 200V and its internal resistance is 0.5ohms. On 

account of inductance connected in series with battery, charging current is 

constant at 20A. Compute firing angle delay and the supply power factor.  
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[8M] 
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6 a) Describe the principle operation of single phase mid point cyclo converter with 

R load and draw  neat wave forms for f0 = 1/3fs.  

[8M] 

 b) With a neat sketch, explain the principle of operation of Buck chopper. Derive 

the expression for load voltage and current. 

 

[8M] 

7 a) Explain the operation of three phase bridge inverter (180
0
 conduction) in 

detail? 

[8M] 

 b) Explain sinusoidal pulse width modulation. [8M] 
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