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Fifth Semester B.E. Degree Examméftnoh, Feb./Mar. 2022
Power Electronics

Y

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, c} ng ONE full questiaafé'om each module.
(Y
) L o I “Module-1 oy,
1/|@\ With neat circuit diagram, inputaand output waveform, explain the different types of Power
Electronics Converters. o gy, (10 Marks)
. ' NN i . .
With block diagram, explain tﬁ&p‘erlpheral effects of power electronic equipment. (06 Marks)

Compare the advantage d disadvantages of full wave bridge rectifier and full wave centre
tapped transformer re ‘

RN

\\c . ‘ 4 (04 Marks)

2 a. Briefly explahﬁ?ﬁg@fferent types of Powgngdiodes and its applications. (08 Marks)

: b. List the appli aﬁo%s of Power Electroniéwvs,{%é g (04 Marks)
c. With cireti ?@iagram and waveform, explain the working of single phase full wave

uncontrotled rectifier with R load. =, (08 Marks)
ﬁ%\}& i ) ‘% \“ A

“ Module2

istes of BIT with wayefgrms. . (08 Marks)

'a switch -as-in fig are Q3(b) with the »tfgkld‘\wing data. Calculate

esult in saturation %51 th an overdrive factor of 20.

W,

2,
2

b. A power BIT is connects
1) The value of Rg thaﬁh@
(06 Marks)

S o }
N

SN g !
“Mee ooy Vg =8V

§,

\ég% Veg ok = 2.5V
S J
4, Ry, Ve Sok = VSV

gy ,
' P ot W pransistoy
&
¢ & Vs varied fyom 1o
R ] ) A
R \ A N to 6o :
. ’\i %&;} & L fr *Q*R’z; ;“:4« -
A, {%,f , 0 'Rc =10 -
. %? | &
‘ ot Loy
(2 Give a compisn between BIT:dfid MOSFET. (06 Marks)
iy’ | . OR
4 a. Discuss the need of base control in a Power transistor. (08 Marks)

b. A simple transistor‘swjt&éh ¥ used to connect a 24V DC supply across a relay coil, which has
a DC resistance of 200¢3: An input pulse of 0 to 5V amplitude to applied through a series
base resistor Rp at, hé base so as to turn ON the transistor switch. Sketch the device current
waveform with ‘r“e‘l%énce to the input pulse. Calculate : i) Icg,.

ii) Value of%é‘is or Rp required to obtain over drive factor of 2.

iii) Total Power dissipation in the transistor that occurs during the saturation state.
- (06 Marks)
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c¢. Explain steady state ch@aét*éristics of n channel p@ﬁféﬁMOSFET with necessary diagram.
W) Ay (06 Marks)

o Modglﬁ
3/ ® Explain the V.I characteristics of SCR a}Lsﬁt;b fine :

i) Holding oyrrent ii) Latching ciftent. (12 Marks)
Explain.any four method of Turn — ONdused for Thyristors, (04 Marks)
c. The lat¢hifig current of an SCR used in a phase contr ircuit. Comprising an inductive

olled,
y}/é/ load of*R = 10Q and L = 0. I is 15mA. The inppb@@lége is 325 sin 314t. Obtain the

Q minimum gate pulse width required for reliable tmgggﬁng of the SC{B@; gated at 13‘- angle in
P o, "»,‘;-h“ , p {‘;;;::,z_’ ‘ %
I every positivev half cyq(l_%;: Yy wh»:;? g Y . J04 Marksy
Y o, " ® ) . 5
L é Y A% ’
o TP . J . Yy, 4 .
6 a. Derive an expregsioni for anode curre‘égusgffg two transistor\medel of Thyristor. (08 Marks)

b. A UIT is contiected across a 220V, D

&

@supply. The val%%and peak point voltages are 1V
and 15V. The period of UJT relaxation oscillator is 20MS. Find the value of charging

fo? capacitggg%{d charging resistorof 1 00k is used. //Z % (06 Marks)

C. Explgjg\ﬁaff wave RC fuingi‘@ﬁit with necess%(?f{grams. (06 Marks)
Module-4~

7 a. With the help of circuit idiagram and wavefgrm, explain the working of single phase full

..'wave AC voltage controller with R load ™, (10 Marks)

b. The single phase%m%vave AC voltagescontroller operates on a single phase supply voltage
of 230V rms at 50Hz. If the triac 4§ triggered at a delay angle of 45° during each half cycle
of input sy 157‘/ i) RMS Vg‘;ﬂ}i f output voltage ii) RMS value of current through
heater " | fi1) Average value of triac current iv) RMS value of triac current

v) Input power factor. (10 Marks)

&
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OR Y, 9

8 1@ Explain Half wave controlled rectifier with RL 1(; é‘ ;-without freewheeling diode. Draw
necessary diagrams. < (10 Marks)

A single phase half wave converter is operateg% m a 120V , 50Hz supply and the load
resistance R = 10Q. If the average output Voltég,é is 25% of the maximum possible average

“ ii) The rms and a ayerage output currents

iv) The input pow’érffactor (10 Marks)
—

\w.\\

b.

M‘ ddule-5
a. A Chopper circuit drives an Ind ot ¢ load from 200V DC sﬁp;ly Given the load resistance
as 4€), the average load curre %§‘§OA and operating frqu,glc§ is 400Hz. Compute the ON
period and OFF period of th% A laopper Also determine the duty cycle of the Chopper.

p (06 Marks)
b. With the help of circui al
Explain Performance Parz ; (06 Marks)

(10 Marks)
(10 Marks)
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