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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE – 2009

POWER ELECTRONICS
SEMESTER - 6

Time : 3 Hours ] [ Full Marks : 70

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following : 10 × 1 = 10

i) A naturally commutated converter supplying very high inductive load can act as a

rectifier when the firing angle is 

a) > 90˚ b) < 90˚

c) = 90˚ d) 120˚.           

ii) The peak inverse voltage developed across an SCR in a bridge rectifier

connected to Vm  sin wt is

a) Vm  b) 2Vm  

c)
Vm

2  d)
Vm

V2
  .           

iii) An SCR remains in forward blocking state till the anode current

a) > latching current b) < latching current

c) > holding current d) < holding current.           

iv) An SCR can be used as

a) amplifier b) switch

c) both switch & amplifier d) capacitor.           

v) In a single phase full converter, the output voltage pulsates at a frequency equal

to

a) f b) 2f

c) 3f d) 6f.           
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vi) Dual converter provides operation in

a) 1st quadrant 

b) 2nd quadrant

c) 1st & 2nd quadrants 

d) all four quadrants of Vout  –  Iout   plane.           

vii) The transition of SCR from forward blocking state to forward conduction state is

due to

a) positive feedback action

b) negative feedback action

c) no feedback action

d) two-transistor action.           

viii) In a voltage source inverter, the shape of the load current depends on

a) load parameter b) input voltage

c) input frequency d) input power factor.           

ix) The SCR is connected in series to increase

a) voltage capability of the string

b) current capability of the string

c) both current & voltage capabilities of the strring

d) none of these.           

x) If fs  & fo  are the frequencies of the source voltage & output voltage of a step-

down cyclo converter respectively, then the correct relation between  fs  & fo  is

a)  fo  =  fs  b) fo  = 2 fs  

c)  fo  <  fs  d)  fo  > 1·2  fs  .           

xi) Which of the following devices do not exhibit second breakdown phenomenon ?

a) GTO b) SCR

c) BJT d) (a) & (b) both.           

xii) Which one is the most preferred method of triggering ?

a) Gate b) dv/dt

c) Light d) Voltage.           
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GROUP – B
( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. Explain with relevant waveforms, the principle of resonant commutation.

3. Discuss the effect of free wheeling diode put across inductive load supplied by a single

phase bridge converter. Show the waveform of load voltage with & without free

wheeling diode. 3 + 2

4. Explain how a DC to DC converter is used to get variable DC output voltage from a

fixed DC input. Can output voltage be more than input voltage ? 4 + 1

5. What do you mean by blocked group operation & circulating current mode operation of

a cyclo converter ? Explain.

6. A Single phase converter connected to 200 V, 50 Hz supply. Find average & r.m.s.

values of the output voltage if firing angle is 45˚. Deduce the expression used. Assume

continuous conduction.

GROUP – C

( Long Answer Type Questions )

Answer any three questions. 3 × 15 = 45

7. a) Explain with relevant input-output waveforms, the principle of operation of a

3-phase, 6-pulse full converter supplying a very high inductive load.

b) A 3-phase, 6-pulse, full converter is connected to a 3-phase, 50 Hz, 220 V, star

connected supply. The load current is constant with load resistance of 10 Ω.

Firing angle α = 30˚.

Find the following :

i) Average output voltage

ii) Average output current

iii) r.m.s. value of output current

iv) Average output power

v) Average & r.m.s. SCR current

vi) Peak voltage rating of SCR. 8 + 7
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8. a) Draw & explain the schematic circuit & waveforms of phase & line voltages of a

three phase inverter for 180˚ conduction. Mention triggering sequence & period

of conduction of each SCR. The load is resistive & star connected.

b) What are the advantages & disadvantages of current source inverter over a

voltage source inverter ? 12 + 3

9. a) What is a cyclo converter ? What benefits does it offer compared to inverter ?

b) With the help of schematic diagram & relevant waveforms, explain the operation

of a single phase cyclo converter.

c) Discuss the applications of a cyclo converter. 4 + 7 + 4

10. a) What is meant by PWM technique of voltage control of Inverter.

b) Discuss the principle of sinusoidal pulse modulation technique.

c) What is the effect of source inductance on the performance of converter ?

3 + 7 + 5

11. Write short notes on any three of the following : 3 × 5

a) HVDC transmission

b) Triac

c) Dual converter

d) UJT triggering circuit for SCR

e) Resonant converter.
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