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Seventh Semester B.E. Degree Exami+{}jffn, Feb./Mar.2022
Power Electnon[Gs

"t" , .,

Time: 3 hrs. 
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^,"Mu*.Marks:100Note: Answer any FIW full questions, setectii'fi+4t'"least TWO full queslffi from each part
;;l 'irl::::: : ri" ,-lh ';fat d

,,PART _ A ,I!

I a. Draw the control characteristics,.oircri$urdiagram and waveform of the following devices and

explain it: i) SCR iD GTO iii)'I$ICT. (08 Marks)

b. What are the different ryp.oCIi,'tif:power electronic convettef circuits and explain it. Also
indicate the applications in epCih case. (08 Marks)

c. Write a short note on pefifttibral effects associated,Jvith power converter. (04 Marks)

2 a. For the transistor qfc;it tf,o*o in Fig.Q.2(a). Fipd:
i) The value;rffi that results in saturation rifrith an ODF of 5

iii) Powe$'"ldsin the transistor. Given ft = I lO, Vcc = 200V, Vs = l0V, Vne(saq : 1.5V,

Vd;iei-# lV and Br-nr = 8. .i (08 Marks)
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-t*h, Fig.Q.3(a)
Discuss the vrfi,io*is methods of turn on the thyristors.
With necessq;y waveforms, explain the working of a UJT triggering circuit.

1of 3

(06 Marks)
(08 Marks)



4a.

b.

5a.

c.

d.

*h^,

with a circuit diagram and waveforms explain the working-ffitil\ingle-phase semi converter

with inductive load. -: (08 Marks)

A single phase half wave controlled rectifier is used !,9. dupply power to lOQ load from

Z:OV, SOffz supply at a firing angle of 30o find: i) Average output voltage ii) RMS value

of output voltage iii) Average load current. -'*it"l '- * (06 Marks)

What are the fi.rnctions of a free wheeling dio$t{gli onverter circuit? (03 Marks)

What are the advantages of circulating currerdit#de of a dual convertefp? (03 Marks)

", v"
PA#q -u- B :'

Derive the expression of
,v^ lc .

tou = 1f,,C tan-r ,Y.-L - /l of a-irnpulie commutation wit\"ae.e' rated recharging'
,o IL, " (08 Marks)

Ih;#:- 
o*r'u&,tirr" waveforms .*pluT,il6 operation of a '"*tfl;llH

For the circuit showriqffig.Q.5(c), frnd the peak$lue of resonant current and conduction

firnc nf q Thrniqf6r- *Asiime Vn = 200V ..3 (04 Marks)

108C73

(08 Marks)
l0 cycles, and

(04 Marks)

time of a Thyristq.,."$siime Vo = 200V

tr u __\-.-*te ftffi"!u =roftH

*,, "t# -------J ,;1S.
,,: \ * ...*, Fig.e.s(c) {*le:.I

6a.
b.

;
Explain the operation of a"l-$'bontrollers with inductive loads. (08 Marks)

n f -O ac voltage contrs@hown in Fig.Q (bmai a resistive tdnpdf 10f) and the input

voltage Vs = 120V, 60lf*The delay angle,afffistor is n/2. Detormine:

i) rms value of outPut voltage ; '.

ii) Output power factor
iii) Average output voltage
iv) Rverag$iiiirut current. {li:tt < o ""'

,tr
,{r.

d}{tei;i1il:

Ru

,: '- Fig.Q.6(b)

7 a. A step down choppeg.,Sffiding an RL load with Vs = 220Y., R : 5f), L : 7.5rr[1,

f = lkHz, K: 0.5 andWp OV. Calculate: i) Minimum instantaneous load current ii) Peak

Instantaneous load current iii) Maximum P-P load current iv) Average value of load

current. ,,ffirr*= (08 Marks)

b. With circuit di4dlam and waveforms explain the working of step up chopper. (0s Marks)
(04 Marks)c. Mention the aiipications of DC choppers.
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What are the applications of current souroe inverters?

r0EC73

(M Marks)

With circuit diagram and waveforms, explain the a 1-0 full bridge inverter.
(0t Marks)

A 1-$ transistorized bridge inverter has a resistive &@ f R = 3Cl and the dc input voltage

t-F

\

"8

of Ea. = 48volts. Determine:

D Transistor rating
ii) Total harmonic distortion

lS.'taq :ku

ffi
iir) Distortion factor %**
iv) Harmonic factor and distortion faffi ffithe lowest order

JE

.e.,

(08 Marks)
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