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PART A
Answer all questions, eoch canies 3 marks. Marks

I Exptain ttre peripheral effects of power electronic converters. How can it be (3)
remedied?

2 Write short notes on wide band gap devices. (3)

3 Explain with relevant sketch, the concept of phase control employed in phase (3)
controlled rectifiers.

4 Explain the effect of freewheeling diode in phase controlled rectifier circuit. (3)

5 With neat circuit diagram and waveforms explain the working of a single phase (3)
AC voltage controller feeding an RL load.

6

7

8

chopoer.
I"

9 Explain the advantages of an electric drive.

l0 Explain the components of load torque.

PART B

n Answer onefall question from each module, each carries 14 mnrks.

Module | -;
I I a) Explain in detail, the different turn on methods of an SCR.

r b) Explain the switching characteristics during turn offof an IGBT.

.oR
12 a) Explain the two transistor analogy of an SCR.

b) Explain the reverse recovery characteristics of a power diode.

Explain the advantages of internal voltage control method employed in inverters. (3)

Explain the current limit control employed in dc-dc converters. (3)

Derive the relationship between input and output voltages in a step down (3)

(3)

(3)

(10)

(4)

(8)

(6)

Module ll

13 a) Explain with a neat circuit diagram the working of a half controlled bridge (9)
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rectifier with freewheeling diode feeding RLE load. Also draw the output

voltage, output current, fretwheel diode current and source current waveforms.

Derive the expression for average output voltage.

b) A single phase full converter is supplied from 230V, 50 Hz source. The load (5)

consists of load R: l0O and a large inductance so as to render the load current

constant. For a firing angle delay of 30o, determine (a) average output voltage

(b) average output current (c) average value ofthyristor current.

OR

Explain the working of a three phase half controlled bridge convefter feeding (14)

RLE load in continuous conduction mode with a neat circuit diagram and output

voltage waveform. Assume the firing angle to be 30o. Show the conducting

devices. Derive the output voltage equation.

Module lll

With neat circuit diagram and waveforms, explain the working of a single phase (7)

full bridge inverter feeding RL load.

Explain with a neat circuit diagram and waveforms the working of a single phase (7)

capacitor commutated current source inverter with R load.

OR

16 Explain the l20o conduction mode of operation of three phase voltage source (14)

inverter with output voltages indicating the devices conducting in each state.

Module lV

l7 a) With a neat circuit diagram, explain a four quadrant chopper. (7)

b) With a neat circuit diagram, explain the working of a step up chopper. Also (7)

derive the relationship between input and output voltages.

OR_ r

18 a) With neat circuit diagram, explain the working of boost regulator. Also derive (7)

the design expression for L and C.

b) The.buck regulator has an input voltage of l2V.The required average output (7)

voltage is 5V at R:500 O and the peak-to-peak output ripple voltage is 20 mV.

The switching frequency is 25 kHz. If the peak-to-peak ripple current of inductor

is limited to 0.8 A, determine (a) the duty cycle d, (b) the filter inductance L, (c)

the filter capacitor C.

15 a)

b)
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19 a) Explain with ne* elrceildiigram sd unvefonns the working dr thtk dtas€ (7)

fidly cortolkd rc drivc.

b) A de choppcr is used for rcgenerative braking of a sepffiely orcited DC m€tor. (7)

TIE dc supply vo*agc is 4ffiV. The motor has ra{}.2 O and to(F mnst$t to

be l.2vs/rad. The average rmeffi€ curr€r* during regenerativl ilkt8 is @
constant at 3004 wi*r negligible ripple. For a chapper wift dttty cyde of 60 o/o,

&€rmine (i) power returned to ff supply(ii) minimum and mexirnxn poesibh

bGddrry s@s (iii) speed during rcgenerative braking

20 a) Explain Sle statff voltage control method of ryeed control of a ince ehe (7)

induction mots &ive.

b) Explain the bbck dsgfan of an ehctric drive A
***l

{A
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