Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN |

Power Electronlcs

- ““Max. Marks:100
/Note: 1. Answer FIVE full questions, selecting‘ 5,

L at least TWO questions from each part
2 Draw suitable sketches wh erevernecessary

Time: 3 hrs.

PART - A o
1 a. What is power electrqmc‘“? Mention its industrial appllcatlom. ! (05 Marks)
b. With neat diagram and v “‘(veforms explain control characterlstlcs of (i SCR and

(i) IGBT. " (08 Marks)
c. Describe thyristorised tap ohanger with a neat sche*n t’ (07 Marks)
2 a. Compare BJT, MOSFET and IGBT (any four pom ). (04 Marks)

b. For the circuit shown in Fig. Q2° (b) tne\detalls are given. The bipolar transistor is specified
to have [ in the range of 8 to 40. T he load remsi‘ance is R, =11Q. The DC supply voltage

is Vee = 200 V and the input voltage fo the base circuit is Vg = 10 V. If Ve = 1 V and
Vigay = 1.5 V find (i) the value of Rg tha‘t results in saturation with an ODF of 5, (ii) the

Brwea @nd (iii) the power loss PT in the transmtor (10 Marks)

Fig. Q2 (b)

¢.  With a neat sketch descrlbe the construction of IGBT. (06 Marks)

of UJT are\y =30V, n 0.51, I, =10pA, V, =3.5 Vand [ —IOmAand C=0.5pF.
Assume V = 0.5 and frequency of oscillations f = 60 Hz, width of fhc tmggermg pulse
7 (10 Marks)
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o if) input power factor. (06 Marks)
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W at do you mean by commutation in thyristors? Differentiate between natural and forced
“cofamutation.

(06 Marks)

th«tfle ‘help of a schematic and waveforms explain complementary commufatroh
,,ﬁ\\ N (08 Marks)

For t‘1e ommutation circuit shown in Fig. Q4 () the DC source Voltage is’120 V and the
current \tlﬂroubh R; and R, = 20 A. The turn off time of both the SCRs 1s 60 usec. Calculate
the value' ef commutatlons capacitor C for successful commutation. NN (06 Marks)

voltage of single phase semiconverte R oad. (10 Marks)
A single phae half wave controlled reetrfrer is used to supply power to 10 Q load from
230 V, 50 Hz supply at a firing angle .\ ‘Of 30°. Calculate (i) Average output voltage
(ii) Effective output voltage (iii) Avera e leao current (iv) Effective load current.

(10 Marks)
What is chopper? What are the var “types of ehopper? (06 Marks)
With the help of a schematic and waveform explain step down chopper. (08 Marks)

A stepdown chopper has agreslstlve load of 10 Q arid The input voltage is 220 V. When the

1 kHz. If the duty cycle. yo‘"\determme (1) The average 0.1tput voltage (ii) the rms output

voltage and (iii) the cl (06 Marks)
Describe various performance parameters of inverter. (06 Marks)
What are the dr ks of single phase half bridge inverter? E the operation of single
phase full bridg rter for resistive load. (08 Marks)

rms, explain the sinusoidal pulse width modulation' in an inverter.
: (06 Marks)

Explain, the ) m01ple of ON-OFF and phase control of AC voltage regulators o (06 Marks)
With tf*e,nelp of circuit diagram and waveforms explain the operatlon of: ngle.phase AC
voltage bidirectional controller with R-L load. Derive an expression for output vrol age.

3y  8 Marks)
ingle phase fullwave AC voltage controller has a resistive load of 10 Q. Inpu LV
20V (rms), 60 Hz. The delay angle of each thyristor is 90°. Find (i) rms output voita '
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