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Fifth Semester, B.E. - Electrical and Electronics Engineering
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Power Electronics
Time: 3 hrs Max. Marks: 100
Note: Answer FIVE full questions, selecting ONE full question from each unit.

UNIT - |
1 a. Explain the control characteristics of;
(i) SCR (i) GTO (iii) MCT \) IGBT.
b. Sketch and explain the switching charactesstif power MOSFET.

c. List any four applications of Power electr@nic 4
2 a. Explain any four power electronic convertecwis with their circuit, input and output
waveforms.

b. For the transistor switch of fig 2(b);
(i) Calculate forced Betd{) of transistor
(i) If the manufacturer’s specifie@ is in the range of 8 to 40, calculate the minimQwrer
Drive Factor (ODF)
(iif) Obtain the power lospr of the transistor

fq ><k)
c. Suggest suitable remedial measures to redergeneral effects caused by power devices. 4
UNIT - 11
3 a. Explain the various methods that are usédrtoon thyristors.
b. Calculate the required parameters for the snutibmuit to provide,

% protection to a SCR used in single phase bridgwearter. The SCR has a minimum

6
% capability of 60 V/us. The input line to line vadfe has a peak value of 425 V and the
source inductance is 0.2 mH.
c. Explain anti saturation control of power BJT. 6
4 a. Explain the two transistor analogy of an SORBrive an expression for anode current of 5
SCR.

b.  With a neat circuit diagram and waveform, expR(C firing circuit of SCR.

c. Ten thyristors are used in a string to withstardt voltage of ¥= 15 kV. The maximum
leakage current and recovery charge differencealyoistors are 10 mA and 150 pC. Each
SCR has a voltage sharing resistance of R =(barkd capacitance ofi& 0.5 pF. 8

Contd...2



P15EES1 Page No... 2

7 a.

9a.

10 a

Determine;
(i) Maximum steady state voltage sharings¥iax)
(i) The steady state voltage sharing deratingoiact
(iif) Maximum transient voltage sharing¥max)
(iv) Transient voltage sharing derating factor.
UNIT - 11
Explain resonant pulse commutation with a oeatit and waveforms.
With relevant circuit and waveforms, explain gdaontrol and derive the expression for
output voltage.
Differentiate between Natural and Forced comimrna
Define commutation. What are the conditiomssteccessful commutation?
With relevant circuit and waveforms, explain tbperation of single phase full wave
controller with R-load.
The complementary commutation circuit has loadstasces of R= R, = R = 5Q,
capacitance, C = 10 uF and supply voltages Y00 V. Determine the circuigsttime.
UNIT -1V
Explain the principle of operation of step doshopper with R load. Also derive the
expression for Average output voltagey.V and \Wbems, rmsoutput voltage.
Explain the performance parameters of Invertors.

A step down chopper with RL load has a load rescgaof R = 0.25Q, input voltage
Vs = 550 V and a battery voltage, E = 0 V. The average current J= 200 A, and
chopping frequencyf = 250 Hz. Using the average output voltage, cateuthe load
inductance L, which would limit the maximum loagdpie current to 10% of.l

Briefly explain the classification of choppers

With relevant circuit and waveforms, explain tygeration of three phase bridge Inverter
for 120° mode of operation.

List the different voltage control techniquesloberters. Also explain Sinusoidal Pulse
Width Modulation (SPWM) technique.

UNIT -V

With a neat circuit and waveforms, explain tperation of single phase semiconverter
with inductive load.

With a relevant circuit and waveforms, explde toperation of three phase Halfwave
converter.

The single phase full converter with RL load having 6.5 mH, R=0.82 and E=10 V.
The input voltage is ¥= 120 V at (rms) 60 Hz. Determine;

(i) The load current b atwt = a = 60°

(i) The average thyristor currerg |

(iif) The rms thyristor currentl

(iv) The rms output currenfs

With relevant circuit and waveforms, explain thegtion of Ir dual converter.

With relevant circuit and waveforms, explain thygeration of single phase ‘Half wave

converter’. Also derive the expression fof¥s)
List the advantages of freewheeling diode.



