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Power Elect4oniGs
Time: 3 hrs. ,t,='1, Max. Marks: 100
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Note: Answer ony FIVE full questions, chogsiag ONE full qaestion from..each module.
'",", *

Module-1
I a. List the major types of power olmfiltronic devices with their,,:symbols. Draw their VI

characteristics and give applicatiffis bt- ach. *._a* (10 Marks)
b. Explain the peripheral affects ,9,a+!&dby power electronic.e_qffnf,erters and remedies for them.

.=- "i=i '.".-"J (05 Marks)
c. Explain the reverse r..or.ry'Q;Uiu"teristics of diode. e (05 Marks)

?"

2 a. With circuit diagram"iar,id waveform explain brftlgle rectifier. Also obtain expression for
average and RMS'dejlut voltage of fullwave:ectifier. (08 Marks)

b. Explain,power$pgtrbnic converters with aq@mple (08 Marks)
c. The reverse::reeoflov time of a diode iW3ps and the rate of fall of the diode current is

9=losii*Jt.Determine: . n

dt ,'d'qqh* ' -'--
-. s- 'qe' ,i) the storage charge Qnn Alrfu
il) the peak reverse current Inn. , N:'q'€' ,(

I I I I I I I I I *,.:,u.'
k-' 1 

"r

Fifth S emester B. E. D e g ree Exa min aqi"g=+,\D bc.2023 I J an.202 4

v vwr vuL rltl(. .*,. *** }r,i ,(

',.= d\* ffi 
(o4Marks)

\"{{,* "
,,,,,,,,, .. '',.,,,,, l\/|'nrlrrlo-J- \r,"-k *"*,/

using pulse trap$3Yner. u*= 
j" &;+' (06 Marks)

c. For the transibmq $witch given VmW.lbV, RB = 0.75Q,& = 11C), Vss : 1.5V, Vce,ur: lV
and Vqs = 2Q0 iittts. s ei.Y *5Effi^ *-i) C.,glgglate forced beta, B-rfuansistor i.:'l.:.".I"
ii) ,,q#iiaiified 'B' is in the range 8 to 40, calcuffitethe minimum overdrive factor
iii) CI.Htain the power.lq$;:Brsof the transistor. "* (08 Marks)

" ";* r"+'

*;l*" . 'u ,PS:'..-'
a,,'ry,,ffiflplain switchingd&r}cteristics of MOffiT. Also draw switching model. (oo Marks)
bt]:liDiscuss low pffi,r-{$bnal base drive,,,control and anti-saturation control improves the

switching pef,foq#titmce of a BJT.;=.== (08 Marks)
c. Give the 9gffion between BJT.VS MOTSFT *O MOSFET Vs IGBT. (06 Marks)

a. Obtain the expression fqffipde current of SCR using two transistor model and explain its
working. l*l
With neat circuit diagrdrtbnd waveform explain UJT triggering circuit.
How many SCR a1e $quired in a series string to withstand a DC voltage of 3.5kV in steady

state, if the SC*RW*.have steady state voltage rating of lkV and steady state derating factor of
30o/o? Assum imum difference in leakage current of SCR to be l0mA, calculate the
value of voltag$ sharing resistance to be used. Draw the circuit showing the SCR and the
volta8e,;_ffi:ing resistance. 
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3 a. Explain input and outpiittharacteristics
b. What is the need.for iSolation of sate ar

I E-MOSFPT." (06 Marks)
b. What is the need,$r iBolation of gate and$ase drive circuits? Also explain base drive circuit

(08 Marks)
(06 Marks)b.

c.
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6a.
b.

c.

10 a.

b.

OR
Explain V-I characteristics of SCR. Also define latching ffilding currents. (06 Marks)

urL^+ :. +t ^ -^^,t fn+ il.triofnr arnfanfinn? Alcn .-^rr#di*r.^ dU nrnfccfinn nf SCRWhat is the need for thyristor protection? Also optq{Wand 
frprotection 

of SCR.

,':,',*"* m' (08 Marks)

In the thyristor circuit shown in Fig Q6(c). ThtSffi has a latching current of 50mA and in

fired by a pulse of length 50psec. Show that ffihout resistor 'R' thq thyrisotr will fail to

OR

constant frequency of operation find the new output
(08 Marks)

of single phase inverters by sinusoidal pulse width

* * * i * to6Marks)

2 of2

fired by a pulse of length 50psec. Show thal
remain on. When the firing pulse ends dad,then find the maximgl*1'*,ilalue of 'R' ensure

fring. ilr"l"l'- ':;,;rr'r,,
l ,- l,/

Fig Q6(c) (06 Marks)

(08 Marks)
(06 Marks)

(06 Marks)
Input to the step up choffis 200V.The output required is 600V. If the conducting time of

1,=".#&'

:.'..'=,'= Module=4+'.r.:+i.,.."ti' 

-

7 a. With neat circoiiW waveforms derive,af.t ffiession for the rms value of output voltage of
single phageiflr,fl ffiave controlled rectifiertfl.ith RL load. (08 Marks)

b. ln an Off-bFF control circuit usinp 10, ,30V 50Hz supply the ON time is 10 cycles and

OFF ti*frffi,&ip.4 cycles. Calculate tl1g:&M.S value of the o_utg$ voltage. (06 Marks)

c. Expltri*pfinciple of phase cqffiL Also drive exprffiieiii for RMS and average output
voltage for resistive load. *' r 

* E 
- ,. (06 Marks)*.

.:::,.*+-"&tr" oR %* i,,rr,]i\

8 a. Explain the working o(hqgle phase dual cpnverter circuit with the help of waveform for RL
load. # !k s-. (08 Marks)

b. Briefly explain app.fiiations of AC - voltagie Controllers. , n _ (05 Marks)

c. A single phas,effi$f controlled bridge rectifier is fed fronf23Ov, 50Hz supply. The load is

highly induct@find the average#ryUi%ltage and current if the load resistance is l0O and

fring angle is 45o. Draw the w66e{5Hhs of output 
_14]148. 

and current. (07 Marks)

\s ,*&U LS"

g a. Obtffi..frn expression k$.ff1ewoutput voltage f,ir a step down chopper. Also explain the
wor*ing. (06 Marks)WUIKIIB. tuu lYrar KS,

b-ea"Brplain the working of"full bridge inverter with neat diagram and waveforms. Obtain
{@Expression for
c.='Explain perfor

ltage.

e ltrrtr4 i ,, iJ

u% ,:,j :i.l=" oR
Briefly expltffi the classificatrgn of choppers.

thyristor is 200prs, calqr_ffi:
i) Choppingfreque'flir-i
ii) If pulse wj$thdis halved for

voltage. 
" 
'**

c. Write a notdffivoltage'control
modulation teclmiques.
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