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BE (6™ Semester)
Examination, April-May, 2018

(New Scheme)

Power Electronics Devices & Circuits
Time Allowed : 3 hours _ Maximum Marks - 80
: Minimum Pass Marks - 28
Note : (i) Answer all questions. Part (a) of each question
' is compulsory. Attempt any two parts from

(8), (c) and (d) of each question.

(i7) The figures in the right-hand margin indicate
marks.

———

Unit-I
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L. (a) What is reverse recovery time of SCR 2
(b) Sketch static I-V characterig;

Label the various voltage
operating modes and exy.

(2]
¢ of a thyristor.
Currents and the
ing efficiengy ¢ 7]
(c) Define string efficieng or Serjes
connected SCRs. Derjy, o 8 I?HIallei
the series-connected Stripg Pression for
| - [2+5]
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csvtuonline.com (2)

(d) For the circuit shown in figure below

di
calculate the maximum values of Z and

dv
—- for the thyrigto, -

” (7]
oW LIZISOmH RIZQQ
— —— T __ WV
R;=15Q
440 sin 314t () csvtuonline.com
_,_ Cy=0.1 uF

Unit-I]

2. (a) State the difference between half-wave
controlled and half-controlled converter. [2]

(b) What is the effect of source inductance on
the operation of single-phase full-bridge
converter ? Derive the expression for output

voltage, including the effect of source
inductance. [2+5]

(¢) A single-phase full-bridge converter
operating from a 23 V, 50 Hz supply feeds
a load comprising 3 d.c. source of voltage
220 V, resistance of 3 Q and an infinite
inductance. The ac. source inductance is
1 mH. Converte, operates in the inverting
mode with g ﬁring delay angle o= 120°.
Calculate the Average value of load current,

overlap angle and margin angle. (7]
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(d)

(&)

(3
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Explain how two 1-0 full converters can be
connected back-to-back to form a circulating

“current type of dual converter. (71
Unit-111
Write any two applications of chopper. [2]

Discuss the technique of obtaining variable
d.c. voltage. Hence, derive the expression

- for step-up chopper using SCR. [4+3]

(¢)

(d)

A d.c. step-down chopper has a resistive

load R = 10 Q and input voltage V=

200 V. When the chopper remains on, its
voltage drop is 2 V. The chopper frequency

is 1 kHz. If duty cycle is 50%, determine—

(i) average output voltage ;

(i) r.m.s. output voltage :

(iif) chopper efficiency ;

(iv) effective input resistance of chopper.  [7]

Explain the voltage-commutated chopper
along with various waveforms. Alse write
the merits and demerits of voltage-
commutated chopper.

[5+2]
Unit-IV _
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4. (a) What is an inverter ?
(b C . he vol | [2]
' ompare the voltage .-
( .) P O11a8€ source inverters with
- current source 1nverterg
TC-260

(7]

(Turn O\,Er )

5 (a)
(c)
(@)
TC-260 .
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bridee iny : 80° mode 3-phase
nags ®Ter feeding a delta-connected
resistive load, e o

| 17
pemgn & SeTIes inyeger circuit for operation
in the fre.quency Tange 1 kHz to 5 kHz. The
load resistance May vary from 25 Q to -

100 L. The peak 1oad current is limited to
3A and the supply voltage is 100 V. [7]

Unith

Write any two applications of -
cycloconverter. [2]

Describe the basic working principle of a
single-phase to single-phase bridge type
cycloconverter. Sketch the output voltage
and current waveforms for a resistive load. [7] .

A single-phase unidirectional voltage
controller is connected to a load of R =
10 Q, lnput V{)ltage 15 230 V, 50 Hz. Firing
delay is 30°. Determpine (/) r.m.s. value of
output voltage, (ii) ayerage and r.m.s. values
of T.h}’ristﬂl' Cl.lrrEnt and (IIJ.) inpllf power

factor. [7]

Describe the pﬁmiple of phaée control in

single-phase hﬂlf-Wavé voltage- controller.

Derive the €Xpressijong for the average and

r.m.s. valie of gy jtage for this voltage

controller, put voltag . - [4+3]
T - ‘.:PISO.
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