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Notc : (l) Scparatc ansrver book reust be uscd for cach secrion in t-hc subject Geology,
llnginccring materi.l ofcivil branch a:1d Scparatc answer-book must be u;
for Sectio'r A and ts i[ Phaflnacy and Cosmctic Tech.
All question carry equal rnarks.
A[swer Thrte quesrions from Scdion A and'fhrr* qucsrious f[om Section
B.
Due credi( will be givcn to neatnqss and ade+Dle dimensions.
Assume suitable data whcrevcr ncccssary.
IlltrsEalc your answcr whercvcr Dcccssary \pith the hclp of trcal skctchcs.
Usc pcri ('I Bluc/Bl,act inUrelill only lor wnling rhe answcr bmk.
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SECTION A

(A) Justify the following sratcmenLs:-

(i) Powcr MOSFET is operarcd at high cnough garc sorucc volragc ro
minimize thc conductiofl losscs.

(ii) Paratlel operation of MOSI.'ETS can bs donc more casily as comparcd
[o thyrislors.

(iii) Antiparallcl diode is connectcd across MOSI,E.I..

(iv) Opcrating frequcncy of power MOSITET is highcr rhan rhar o[ a
powcr BJ1,

7

(B! For the circuit shown in figurc below dctcrminc :

(a) Power loss in the on-state.

(b) Power loss during thc tum on iatcrvat. MOSFIII laramere$are:tr=2!s,
BDS(on) = 0.2O
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DutycycleD=0.7
f = 30 kHz.

---+ XD
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OR

I)raw a ncat structural diagtram of GTO. Explaio lrriofly thc switching behaviour
oI a GTO with thc help of appropriatc voltage and cu[snt wavcfonns. Dcrivc
the cxpression for run off gain of GTO. Also discuss on thc magnitudc of
dris paramcter fcr reliaQle tum off of GI'O. 14

With the hclp of oeat circurt diagram and rclcvant rvavcforms cxplain thc
operation o! continuous mode flyback convcrters. AIso. dcrivc thc cxprcsstrn
tbr volta8c transfer ratio in tems of transformcr turns lxtio and d .v ratio.

t3

OR

(A) Whar are thc disadvantages of lincar rcgulators ? Ikrw are rhcy ovcrcomc'
in switching regulators ? WIat is continuous ald discontinuous rnode of
switching rcgulitor 6

(B) 'Ihc input voltage of Cuk converter is Vs= l5V 'l'he duty cycle k =
: 0.4 and the switchirtg frequency = 25kHz. Thc filter inductancc Iz=350 trII
and filtei caPacitor C2=220[F. 'Ihe energy transferrcd capacitance is Cq

=,lo0 U.F and inductarce Lr=250 pH. 'lhe averagc load currcnr is Ia=I.25A.
Determine:

D

7

4

(a)

(b)

The avg o,/p voltagc V".

The avg i./p curlcnt L.
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(c)

(d)

(e)

(f)

(c)

(h)

The pcak to peak inductor current Lr, AI1.

The (p top) ripple voltage of capacitance Cr, AVCI.

The pcak to peak inductor current L2, AI2.

'l'hc (p to p) ripple voltagc of capacirancc C2, AVc2

Peak currcnr of harsistQr Ip.

F'ind cril.ical valucs I-r, C,, t2 and C2. 'l

5 (A) Explain hysteresis loss, eddy cuffent loss and skit efl-ect timitions with
rcfcrence to magnetic materials. 6

(ll) Dxplain the electical charactcristics of transformer rcedcd to be considercd
while is design. Also state thc effl]ct of risc in rcmpcrahue on trarrsformer.

7

OR

(A) Discuss the inductor desigD constraints

(B) Ilxplain the single pass transfomter design procedure step by stop by
giving its flowchart. g

SECTION B

Explaint the cperation of bridge inverter with 1200 conductie.rn rnorie with the
help of schematic circuit diagram and wavsforms. What are the problems
associated widr this rype of conduction rnodc ? Gve its comparison wirh othcr
two modes oI conductioo. Also dctemrine for 12Ct0 mode. :

(i) rms value of load currcut

(ii) rms value of rhyristor crmelt.

(iii) l,oad power, if rhe ttu(x) phasc bridgc invcrtcr delivers power ro a
rcsistive lcad from a 450 V dc source l-oad is of l0 O pcr phase and
star connectcd. L4

OR

8. (A) Give the circuit analysis of cufien1 source Inverter with resistivc Load

56

'7
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(B) State thc need Ior rcduction of honnonics in invcrtcrs. Enlist thc variou-s

methods for reduction o[ harmonics in inverter ontput. ]ixplain any one

of them. 7

9. (A) Explain with neat sketch the blanking times for bridge circuits. 1

(B) Explain any one thyristoi drive circuis with ncat diagram. 6

OR

10. (A) Explain with neat diagram drc DC couptcd drive circuits wirh unpolar
output.

(B) Explain open emittq BIT drive circuit with noat diagram. 6

11. (A) Explain the working of 3 phase bidirectional dclta connectcd confiollers
Ako drerv &e varius ryaveforms for cr = l2d- 8

(B) lvhy is the powet factor of somiconvcrtcr better Uan that of full
converter? 5

OR

12. Dxplain three phase half wave controllers. Draw thc various wavcforms for q
=600 and G=12d. Show that the expression for rms output phasc vokage
depends on dre range of delay angles. 13
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