SEAT NO: L_';’,[L'jj_?;()_l{l@_&%

SEM-1V Diploma Exam 2022 (Kven )
3 HOnr (Klectrical Engincering / Elcctrical & (., Engineering)
o Power Elcctronics ’
(2020401)

[Ty
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[Max. Marks: 70

All Qestions aye o

a

mpulsory. (@t v sifard & |)
rks are mentione

d on the right side of each question. (s gy i1 ¥ ard s st R 2)

Group (A) (v -v)
Q.1 Cho .
ose the most suitable answer from the following o (1*20=20)
\ 8 options,
(Wit sode Ry Wi g fora:-)

A thyristor is reverse biag

(W et fraet amme 3
(@) Will tun ON &

ed. A positive gate pulse is applied the thyristor
AT e e S ferar ST R st

A (c) Will turn ON after sometime
= gjmﬁ ‘ (3 ¥ 3 1% 4 37 )
3 111vn0t turn ON (d) May-er may not turn op
(= f & &) (ﬁmam%mmém%’n

i The most common and widely used method. for SCR trigging is

(A ey 7 1 Wit oot st sem A T} oy 2:-)

a) dv/at triggering (b), Gate triggering (c) Light triggering (d) Anode to cathode voltage triggering
(dv/at fom fafiy) (e fome fafey) (g R R (e & Seite Fedwr fom )

&

iii. ~ When SCR is in the forward blocking state: -
(v . 1. 2 et e Rufed B )
(a) All the 3 junctions are reversed
(&sft I S 3¢ 9T B 2) 7
(b) The anode and cathode junctions are forward biased
(TS T Freire ST STt A 2 e 362 e 2R 3)) |
(c) The anode junctions is forward biased and cathode-gate junction is reverse biased.
(TS 3T AT & WU FAIe-T1Z S IeeT THwe 2 ) ¥ _
(d) The anode-gate junetion is forward biased but the cathode junction is reverse biased
(G- Sres) AT 2 #)

iv A single-phasc half-controlled rectifier is operated from 220 V, 50 Hz apply. If the firing angle is 30°
' the load in resistive with R=20 ), then the average voltage to: -
(220 V, 50 Hz 5214 % 501 Tha Fenr siedfordires fawandl, rd e 2, afe gueh wmttn shop 300 %Wﬁﬁtmaﬁgmm R=
2 A #Hraq deds F AH §i-)
\ b)92.4 v (0) 65V @120V
(a) 100 V ,( )

and

20Q
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vi In the load commutation cieuit, the compyg
(e e R o A, F0e F a1 e b
(a) An inductor (b) A variable resistor (c) Inductor and a capacitor
(e ) (s ufdfa wfidy) (e o dofr)

ating element is: -

(d) A capacitor
(77, Hherrfrar)

vi. A single phase fully controlled bridge converter i felding RLE {oad. Input yoltage is Vin sinwt and firin;{
angle is a. 1f average cutrent is lo, then
(et e e Bt 53 RLE 0 Py 3 g et 7170 Uy i WE 7T
) y

@2cosa=Rl,+E  (b)Fcosa=RE, +£ (o) 2cosa=E, ~FRlo

n n

ﬁﬂl(l?,’lﬁmmfr?

(d)z—,V;’ECOS“ =E-RI,

viig"  In induction heating, which of the following is abnormally high?
(Gror hfeem 3 Freaferfar 3 & S SFTHIOT 35 2 27)

(2) Phasc anglc (Fsm@m0)" (b) Frequency (smf)  (c) Current (97) (d) Voltage (Frm)
viii.  Over chatging of the battery results is
(¥t ¥ srerften =fsf 257 wfors g 27) -
(a) High temperature co:fc;éion ofplates (c) Battery is in good condition
(i o, i 1 B ' (e areeh e & @ 2)
(b) Irreversible sulphation (d) All'of the above
(S wedbe) (3w w+fh)
ix. A thyristorisa { -
(e ®) ‘ 1
Mar device (b) Passive deviee™ /' (c), Active device (d) None of these L
(i 3) (s ) (air 7) (¥ )

X. The static V-1 curve for the thyristor is plotted foru,
(ersfeeet 1 Wit V-1 55 s forw wliem amen 2:-)

(a) Anode current.vs gate current for different values of anode-cathode voltage
(s irs fonrar 3 fafirr mt % FoTE TS o @ e ey 3 offr)

(b) Anode current vs anode-cathode voltage for different values of gate current
(e g % fafv=t wrt & o e sy w8 T Site fasarw & i)

(c) Anode cathode voltage vs gate current for different values of anode current
(s g % fafir=r a3 e eite Sreits e Tt e o & o)

(d) Gate current vs gate voltage for different values current of anode current
(wirs g 3 faf= et 3 g e wm @ e e 3 o)

Xi. In a single-phase half wave circuit with load R, and a free-wheeling diode, the load voltage during free-
wheeling period will be
(e e el 31w 3 ufery < o WK R, T O SF el STt 3 e g R, h s v o s e 2
‘@/Zér/o (@)  (b) Positive () (c) Negative (Fmer)  (d) Positive than Negative (e o i)
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Xii,

si
é;ic Phase i controlled bridge converter uses
(@) 4 SCRy and ?’E’,“ﬁﬁ*ﬁa ot s i v )

(0 2‘°d°S (Y4 SCRs

() 6 SCRs (d) 2 $CRs :Ed Ui ljfodef )
Tgy) (4 wmdam) (6 %810 am) (2 a1 T ZTEH
Xib A g '.
i ee‘DgaSQ three pulse, M-3 type controlled converter uses nuimber of SCRs
(a) One RT3 o e st g o, A densEmawd) )
o (b) Two (&) (¢) Three (di) (d) Four (1 )

Xivé P;;hoppcr may e thought as a
(a) Taverter With DC el

; Input (¢) Diode rectifier
D0 e ) i T Lol
dltvalent ofgn Aq transformer (d) DC equivalent of an induction m
, (@(Eﬁmﬂﬂ‘sﬁmwm) (T oo s 57 4 ¢, WA

In type C ch PRET, if only one switch is operated-
TR R T S v gy e o )
(a) Only one quadrant operatiqg willbeobtained (¢) " The chopper will not work
€ O S U A i e

i (S am|)
(b) Tfvo quadrant Operation cap be obtaineds” - (d) None-of the above
(amm#mam.ﬁp [ § , (3w i = )
[ Xvi.  Involtage fed thyn'stor%ers o __ commutation is required
X[ (R e e st *-Va:uzgmaw‘amg\aﬁ:-) >
(2) Load () (b) Forced (¥ids) ~ (0) Self(ed) (d) Any of the above (s & & 3¢ )
Xvii.  The series inverter control method is an:
(’)Vﬁ-saaitﬁﬁmﬁﬁ%@) os” -
(a) Internal'voltage control method (¢) External frequency control method
(3Tt fonvarm fasor faftr) (3 gt fghmr fafiy)
(b) External voltage control method (d) None of the above
(e o fon i) (3R & 1 )
xviii. A-UJT can beused as - .
A A. = Iww +ft B W B)
(a) An amplifier (b) Rectifier )gaéawtooth generation.  (d) Capafitor
(e Sem) (e Srem)

=7 (dier e ) (e 3e)

xix.  Step down chopper circuit has input voltage of 200 V and duty cycle is 0.6. The averagefoutput Voltage is
(T R T2 S wftww #1 3TaR Wi S 200 ez o g g % 0.6 3| vo% Sfmawﬁqaimm%:-)
(@) 150V A5 120V (©220V @ 100V
XX. can be used as a single-phase static ac switch
—( aﬁ@mwﬁmmmmﬁmmmwm%:-)
(2) Diode (zmie) (b) SCR (w. #. ¥m) () DIAC (emw) (d) TRIAC (zr)
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Group (B) (qu -sf)

. . d of designing heat sinks f -
sscribe any one metho nks for thyristor

OR (ateram)

Explain the principle of operation of cycloconverter
(W%W%W-Wﬁmﬁn

Q3 _Compate transistors and thyristors with cxplanations.
W 44 (W@m%aﬁawﬁwél)

> e OR (areram)
iscuss.any one method of triggering the thyristor with neat sketch

(ﬁ@%&mwﬁ‘““w“ﬁ“ﬁl)

Q.4 Explain the complementary commutation method of thyristor.

(erfeezit G e it 1 T )
( ‘ ; OR (arera)
g !
ﬁplain the protectionsf thyristor, with the help of snubber circuit.
(emsfoeer T 36 forg e TR I R)
Q.5 Fxplain the principle of operationwof DC chopper.
(1.2, < 3 e g 1 v ) ;
OR (srora)

A single-phase half wave rectifier circuit having thyristor is fed by a supply voltage of 400 sin
wt. Find the average load voitage and R.M.S"load voltage if the firing angle o is 30° and the
load resistance:is 50 Q.

(e TSP g1 ST Tt st 37 T fegepry feer = i v 400 sin wt | A &1 iea Aes T
TG, e e Fe, At e A o, 30° 3, e wie i S0 ¥)

Q.6 What is the difference between an SCR and a TRIAC?
(wa .5 (SCR) w 7 (TRIAC) & ar 37w 7 sad])
OR (arean)

Explain with neat sketch class E type chopper.
(i-E <ot 1 5359 v 5 e v )
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/”

' / sroup (C) (v - o)
Q7 . eﬁ/‘SC e UPS with a neat sketch. Write down its uses.
T 0 30 s s g ) g Swl a6 vk )
OR (averam)
What are line commutated invertet? How do they operate? Explain,

(TS o2 rde on 27 2 45 v e 27 o )

Q;%llglc-p}lasc half wave rectifier connected with R-L load requires a freewheeling diode. Why?
: Explain with the help of diagrams.

(6 et ot o1 o Ry < R v e, 8 8 T v o e 2 ) e i, @ o )

OR (areram)

A voltage V =V, sinwt feeds a resistance though a thyristor the thyristor conducts during
posmvs half cycle The fiting angle-*o’ may vary from 0.to m, show that the output voltage is
Vae = ﬁ(l‘“-l- Cos o)

(e st & sioder aRT o Azl = Vyy, sinwt) s Rt smar ] arefoet et e Al 2R A 2t

]t 0 1w 0 AR, e e ot e e Ve = 22 (1 + cosa) T )
Q.9 Xplain the-operation of step-downschoppef with necessary waveforms
= (T RV TR TR F hred 1 ol S 9 A whi))
T 2 g OR (sroram)

1‘ A step-up chopper has input voltage of 100 V-and“an Output voltage of 306V The period of
- blocking in each cycle is 0.8 X10* second. Find the pefiod of Conduction.

(o -39 <R F 3 Aees 1001V R 7o it dieesr 300V R| 3= et v 5 =7 0.8 x 1073
Second 3| ar wTe wrTE W19 H) :

-

Q.10 Explain the'operation of a single<phase half bridge inverter with heat circuit diagram: and also
draw the waveforms.

(T T T BN Grardt 1 AV T TG T B T 30 T & S|
OR (arera)

Explain with neat sketch, Auxiliary commutation method of choppers
(e v i weran & SN forq ereh e fafty 1 = )

Q.11 Write short notes on: - a) Dual Conyerter b) MOSFET
- (Frerifera oo wifew foomt ford| o) gmw=&t @) e (MOSFET))

OR (areram)

Writestort notes on: - a) IGBT b) Cycloconverter
o o aiferw oot ford- o) o S @ (IGBT) ) A=t
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