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Tmportant Note - 1. On completing vour answers. compulsorilv draw diagonal cross line< on the remaining hlank pages
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Time: 3 hrs Q,:\ Max Marks: 100
”te 1. Answer FIVE full questions, selectti@ \
at least TWO questions from each p

// /W\\/g Draw suitable sketches whereveti\cn ¢ sary.
\\ 3 2

b’ PART - A (o\} 7
1 a. What is power electr{é Mentlon its industrial apphcqlt (05 Marks)
b. With neat diagram at Waveforms explain contml\émracterlstlcs of (i) SCR and

(ii) IGBT. r\\\t\, (08 Marks)
c. Describe thyristorised tap olggtpé'er with a neat schqamt o (07 Marks)
2 a. Compare BJT, MOSFET and IGBT’{any four pdmts) (04 Marks)

b. For the circuit shown in Fig. Q2°(by ﬁe deta,xjmre given. The bipolar transistor is specified
to have (¢ in the range of 8 to 40. / i}d\r\ﬁis}ance is R, =11Q. The DC supply voltage
is Vcc = 200 V and the input voltage\to th ‘ﬁa\Se circuit is Vg = 10 V. If Vegeay = 1 V and
VaEayy = 1.5 V find (i) the value of Rg thaf results in saturation with an ODF of 5, (ii) the
Biweea and (iii) the power loss Pr in tﬁqu:a}lsﬁzfér (10 Marks)

Sy N4 - ; N
&) Fig. ) )
¢.  With a neat sketch /g:scnb’e the construction of IGBT. \\/,/;) (06 Marks)
%) g
3 a. With the help of\aJW() transistor model derive the expression forér( Ae\ current for an SCR.

O (10 Marks)
b. Calculate th%vgl@és of R, Rg; and Rg; for the following UJT tngger circui ) The parameters
of UIT arg\, W¢=30V, n =051, I, =10pA, V, =3.5 Vand I, —lﬁmAfand C=0.5uF.

Assum?LV\\— 0.5 and frequency of oscillations f = 60 Hz, width of thg”fg;ggermg pulse
= 50/‘}({// ) <> TSO Marks)
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4 a t do you mean by commutation in thyristors? Differentiate between natura’b aﬁd forced
c /gtatlon \> z, \\ (06 Marks)
b. ith- the help of a schematic and waveforms explain complementary comm t§6
(08 Marks)
c. For fh/\éé mutation circuit shown in Fig. Q4 (c) the DC source vol ’120 V and the

current<thrgigh R; and R, = 20 A. The turn off time of both the SCqu\s psec. Calculate
the value'of- @}’nmutatlons capacitor C for successful commutation. (06 Marks)
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5 a. With the help of a neat schematl@a wavefgrms derive an expression for average outpu
voltage of single phase semlconvert% Rl\lcfad (10 Marks)
b. A single phae half wave controlled tlﬁ{:r\is used to supply power to 10 Q load from
230 V, 50 Hz supply at a firing angle %f 30°. Calculate (i) Average output voltage
(ii) Effective output voltage (iii) Aerage lo>a/d current (iv) Effective load current.

(10 Marks;
6 a. What is chopper? What are the \(ah s types of ch;i’ er? (06 Marks:
b. With the help of a schematic and aveform explairi-step, down chopper. (08 Marks;
c. A stepdown chopper has a r/emsﬂve load of 10 Q t;\%l@mput voltage is 220 V. When the
TR
chopper switch remains (}n\lt}' oltage drop is Ven —ﬂ//V and the chopping frequency it
1 kHz. If the duty cycle i& / determine (i) The avera}ge o;l/t;put voltage (ii) the rms outpu:
voltage and (iii) the, cheppe/: efficiency. \/‘; ///&,\ (06 Marks
N) =

7 a. Describe various perfprmance parameters of inverter. \ /5‘- (06 Marks
b. What are the dr 19% of single phase half bridge inverter? Iam,the operation of singl
phase full bridge\i verter for resistive load. w/f AN (08 Marks

c. With relevant wﬁice orms, explain the sinusoidal pulse width modulaﬁcﬂ{ in an inverter.
7 /‘" > (06 Marks
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b. With (e/ of circuit diagram and waveforms explain the operatlon 0 ”Smgle\phase A(
oltags ‘bidirectional controller with R-L load. Derive an expression for outpu «voh:grge
{(LUX08 Marks

c. gngaé phase fullwave AC voltage controller has a resistive load of 10 Q. Input»\%@hge i
V (rms), 60 Hz. The delay angle of each thyristor is 90°. Find (i) rms output v %gefam
V. i) input power factor. (06/}»4‘9,\25

8 a. Explai iiiggmmple of ON-OFF and phase control of AC voltage regula‘f%*w i (06 Marks
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