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III/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC- 2016
Second Semester

ELECTRICAL & ELECTRONICS
POWER ELECTRONICS

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  What is the difference between power diode and signal diode?

b)  Define latching current.

c)  Define circuit turn off time.

d)  What is overlap angle?

e)  What are the different methods of firing for line commutated circuits?

f)  What are the drawbacks of GTO?

g)  What are advantages of a freewheeling diode in a controlled rectifier/

h)  What is snubber circuit?

i)  Give an expression for average voltage of single phase semi converters.

j)  What is the inversion mode of rectifiers?

k)  What is meant by positive converter group in a cyclo converter?

l)  What are the two types of control strategies?

m) What are the advantages of load commutated choppers?

n)  What are the applications of a CSI?

UNIT-I
2. a)  Expalin the operation of SCR and draw its V-I characteristics.

b)  Briefly discuss about TRIAC trigging and turn of methods.

(OR)
3. a)  Discuss any two types of commutation circuits used for SCR in detail.

b)  Compare the performance characteristics of MOSFET and BJT.

UNIT-II
4. a)  Draw the circuit of single phase fully controlled converter. In what respect its opera-

      tion  is different for R, RL and RLE loads.

b)  230V, 50Hz ac supply is fed to a fully controlled bridge converter. The firing angle is

     45O and load current is 5A. Find output voltage active power input and reactive power

      input.
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5. a)  Explain the operation of 3 phase dual converter with RLE load.

b)  What is the effect of source inductance on the operation of 3  controlled rectifiers?

UNIT-III
6. a)  Explain the principle of operation of 3 phase inverter with 180O conduction mode

    with necessary waveforms and circuit.

b)  Explain the operation Murray Bedford half bridge inverter?

(OR)
7. a)  Explain the working principle of single phase current source inverters.

b)  Explain in detail, the various types of PWM methods employed in an inverter.

UNIT-IV
8. a)  What is the load commutated cycloconverter. How does it differ from force-com-

     muted and line-commuted cycloconverter.

b)  What are various applications of 3 phase cycloconverters.

(OR)
9. a)  Derive step down choppers load, voltage and current with RL load.

b)  Describe operation of speed control of DC motor using chopper circuits.
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Answer Question No.1 Compulsory. 14X1=14 M
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1. a)  What is latching current in SCR?

b)  Why IGBT is very popular now a day?

c)  What are the different methods to turn on the thyristor?

d)  Power MOSFET is a voltage controlled  device why?

e)  What is SCS?

f)  Give any two important applications of AC voltage controllers.

g)  Write the principle of operation of cycloconverter.

h)  State the principle of Boost converter.

i)  What are the drawbacks of GTO?

j)  What are advantages of a freewheeling diode in a controlled rectifier?

k)  What is snubber circuit?

l)  Give an expression for average voltage of single phase semi converters.

m) What is the inversion mode of rectifiers?

n)  What is meant by positive converter group in a cyclo converter?

UNIT-I
2. a)  Explain thw two transistor model of SCR? Discuss its characteristics.

b)  What are the different types of firing circuits? Explain UJT and Ramp comparator

    firing circuits?

(OR)
3. a)  Discuss the operating characteristics of TRAIC?

b)  Compare the performacne characteristics of MOSFET and BJT.

UNIT-II
4. a)  Draw and explain the operation of 3 phase full wave converter with RLE load. Draw

     the wave shapes of output voltage for  =15O,  =45O.
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b)  A 220 V, 1kW resistance load is supplied by 220V, 50 Hz source through single phase

    fully controlled rectifier. Determine the output voltage. Rms value input current and

    fundamental component of input current for 800W output.

(OR)
5. a)  Explain the operation of 3  dual converter with R, RL load with freewheeling diode.

b)  What is the effect of source inductance on the operation of 3  controlled rectifier?

UNIT-III
6. a)  Explain the working principle of single pahse voltage source inverter.

b) What are the various PWM techniques used in inverter? Explain in detail.

(OR)
7. a)  Explain the operation of Mc-Murray Bedford half bridge inverters.

b)  Explain the operation of series and parallel inverters.

UNIT-IV
8. a)  Explain the principle of DC chopper operation. Derive an expression for its average

      DC output voltage.

b)  What is a load commuted cyclo converter? How does it differ from force-commuted

     and line-commuted cyclo converter?

(OR)
9. a)  Explain Principle and operation of single phase midpoint cyclo converters with resis

     tive load.

b)  Explain the operation of speed control of DC motors using four quadrants Chopper.
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Answer question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit            4X14=56 M

1. a.  What is latching current in SCR?

b.  Why IGBT is very popular now a day?

c.  What are the different methods to turn on the thyristor?

d.  Power MOSFET is a voltage controlled device. why?

e.  How can a thyristor turned off?

f.  What are types of commutation?

g.  What is meant by phase controlled rectifier?

h.  Give an expression for average voltage of single-phase semi converters.

i.  What are the applications of series inverter?

j.  What are the advantages of PWM inverters?

k.  What is TRIC?

l.  Give any two important applications of AC voltage controllers.

m. Write the principle of operation of cycloconverter

n.  State the principle of Boost converter.

UNIT-I
2. a.  Briefly discuss the V-I characteristics of SCR.

b.  What are the different types of firing circuits? Explain in brief.

(OR)
3. a.  Explain the characteristics of SCS, LASER with neat wave forms.

b.  Compare the performance characteristics of MOSFET and BJT

UNIT-II
4. a.  Draw and explain the operation of Single phase full converter with RL load. Draw the

    Wave shapes of input voltage, firing pulses and output voltage for 30O  .

b.  Explain the effect of source inductance on the operation of 3  controlled rectifiers.

(OR)
5. a.  Draw the circuit of single phase dual converter with R, RL load.
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b.  Draw and explain the operation of a 3  semi converter feeding and RLE load. Draw

    the wave shapes of input voltage, firing pulses and output voltage for 0 , 30O O    .

UNIT-III
6. a.  Explain the working principle of single phase voltage source inverter.

b.  What are the various PWM techniques used in inverter? Explain any two in detail.

(OR)
7. a.  Explain the operation of Mc-Murray Bedford half bridge inverters.

b.  Explain the operation of series and parallel inverters.

UNIT-IV
8. a.  Explain the principle of DC chopper operation. Derive an expression for its average

    DC output voltage.

b.  Explain the operation of speed control of DC motors using four quadrants Chopper.

(OR)
9. a.  Explain Principle and operation of single phase midpoint cyclo converters with resis-

     tive load .

b.  What is a load commuted cyclo converter? How does it differ from force-commuted

     and line-commuted cyclo converter?
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Answer question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit            4X14=56 M

1. a.  What is latching current in SCR?

b.  What are advantages of a freewheeling diode in a controlled rectifier?

c.  What is snubber circuit?

d.  Give an expression for average voltage of single phase semi converters.

e.  Define circuit turn-off time.

f.  What is the inversion mode of rectifiers?

g.  What is the difference between ON-OFF controller and a phase controller?

h.  What is meant by uni-directional ac voltage controller?

i.  What are the disadvantages of a continuous gating signal?

j.  What is meant by positive converter group in a cyclo converter?

k.  What is meant by FM control in a DC chopper

l.  Give two advantages of CSI

m. What are the advantages of PWM inverters?

n.  What are the drawbacks of GTO?

UNIT-I
2. a.  Explain the operation of SCR and draw its V-I characteristics.

b.  Explain the turn-on and turn-off characteristics of IGBT with neat wave forms.

(OR)
3. a.  Discuss any two types of commutation circuits used for SCR in detail.

b.  Compare the performance characteristics of MOSFET and BJT.

UNIT-II
4. a.  Draw and explain the operation of Single phase full converter with RL load. Draw the

    Wave shapes of input voltage, firing pulses and output voltage for 30o  .

b.  Explain the effect of source inductance on the operation of 3  controlled rectifiers.
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(OR)
5. a.  Draw the circuit of single phase dual converter with R,RL load.

b.  A 220 V, 1KW resistive load is supplied by 220 V, 50Hz source through single phase

    fully controlled rectifier. Determine the following for 800 W output.

     i. Output voltage

    ii.  rms value of input current

    iii.  Fundamental component of input current.

UNIT-III
6. a.  Explain the working principle of single phase voltage source inverter.

b.  What are the various PWM techniques used in inverter? Explain any two in detail.

(OR)
7. a.  Explain the operation of Mc-Murry Bedford half bridge inverters.

b.  Explain the operation of series and parallel inverters.

UNIT-IV
8. a.  What is the load commutated cycloconverter? Explain

b.  What are various applications of 3 phase cycloconverters.

(OR)
9. a.  Derive step down chopper load, voltage and current with RL load.

b.  Describe operation of speed control of DC motor using chopper circuits.
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