[image: image1.wmf]m


Sreenidhi Institute of Science & Technology

(An Autonomous Institution)
Code No:   102EP03
M. TECH. I – Year I – Semester Examinations, March, 2011 (Regular)
ADVANCED POWER ELECTRONICS (E.P.E.)
Time:
3 Hours
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Note : No additional answer sheets will be provided.

* * * * * 

Part-A (Objective Type)

Max.Marks:10

Answer all the QUESTIONS.

1.
Select one of the following devices which has respective bipolar and unipolar voltage withstanding capabilities.





[
]


a)
MOSFET and SCR

b)
SCR and GTO




c)
IGBT and BJT


d)
BJT and GTO

2.
What is IGBT ? 
3.
Read the following statements and pick the correct combination 

[2M]


i)
3-phase semi-converter operates in I quadrant

ii)
3-phase full-converter operates in quadrants I & IV

iii)
3-phase full converter operates in quadrants I & II

iv)
1 – phase semi-converter operates in I quadrant


a)
(i) , (ii) & (iii) are correct

b)
(ii), (iii) & (iv) are correct


c)
(iii), (iv), & (i) are correct

d)
(iv), (i) & (ii) are correct

4.
The average inductor current iLB at the boundary condition of a boost converter is 
____________ times the inductor peak current iLpeak.     
5.
Draw the circuit diagram of a class D chopper.  
6.
Show the switching sequence of a 1800 conduction mode 3-phase inverter.  
7.
For the n – level inverter the number of switching states are  _____     


a) n2    b) n3    c) n (n-1)   d) n (n-1) (n-2). 


8.
What are the five possible state voltages of five level inverter, if input voltage is     
200 V.  
9.
A dual converter can be operated in 


 

[
]


a) First Quadrant only


b)  Second Quadrant only


c) Third Quadrant only

d)  All four Quadrants.

Part – B (Subjective Type)

Max. Marks: 50

Answer any Five. All questions carry equal marks.
1.        a) 
Draw the switching characteristics of a Thyristor during its turn-on and turn-off processes. 








[5M]


b) 
Explain the dynamic characteristics of MOSFET. 



[5M]

2.
Describe the operation of 1-phase Dual converter with neat circuit diagram and waveforms, assuming  (a) Circulating current mode  (b) non-circulating current mode for a firing angle  of 300.   





 
3.
a) 
What is class B chopper ? Explain its operation for continuous and 
discontinuous 
steady state current.   




[7M]


b) 
A buck-boost regulator has an input voltage of 12 V.  The duty cycle is 0.6 and 
the switching frequency is 25 kHz.  If the inductance L = 250 
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H, filter 
capacitance C = 220 
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F and average load current Ia = 1.5 A, determine



i)
the average output voltage



ii)      
the peak –to-peak ripple current of inductor



[3M]    
4.
a) 
What is the principle of operation of a basic forward converter?  Explain the 
arrangement of resistor – capacitor diode clamp for a forward converter. 
[7M]


b) 
What are the advantages of the above converter over buck regulator? 
[3M]

5.
a) 
What are the various techniques of PWM control in inverters? Explain any 
two of them.   








[8M]

     
b) 
Discuss their relative merits and demerits of the above techniques. 
[2M]

6. 
What are the different configurations of multi-level inverters? Describe the 
operation of diode clamped three level inverter with neat schematic circuit 
diagram.  
7.
Discuss any two of the following   



a)
Symmetrical angle control


b)
Space vector PWM


c)
Buck-Boost converter

------
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