Roll No:-
Sem-VII Diploma Exam 2023 (Odd)
(Basic Electrical Engg.) (Theory)
[Time: 3 Hours] Power Electronics and Drives (1620603-P) [Max. Marks: 70]

- All questions are compulsory. (Hﬂ-ﬁ K] aﬁaﬁ%n
- Marks are mentioned on the right side of each question. (3 ot u&r%a’rs‘ 3R &‘WW%D

Group (A) (YU -¥)

Q.1  Choose the most suitable answer from the following options. (1*20=20)

HaTfe U fawed Bt gaP- ford) -

i. The most efficient gate - triggering signal for SCR is .
(v SCR % fofw werr siga e - fefior e @ )

(a) a steady dc level (c) a high frequency pulse train
(= Fafia €. . =w) (= 3= Tmafr gew &)

(b) a short duration pulse (d) a low frequency pulse train
(e e et 1 ) (e e s e 27)

ii. Turn - off time of an SCR is measured from the instant .
(= SCR =1 2 - Tt q5 T« =T STTAT & STeT SHAT )
(a) Anode current becomes zero (TS aw =1 91 [ &)
(b) Anode voltage becomes zero (tTre e T 7 I &)
(c) Anode voltage and current becomes zero at the same time (ue & & THiS dicrest T 4w &1 71 A 8)
(d) Gate current becomes zero (7re awr s 7 3= 21)

iii. In a thyristor, the ratio of holding current to latching current is
(e amafieet H, Bife arT Te AT 9T 7 S & )

(@) 0.4 (b) 1.0 (c)2.5 (d)4.0
iv. A thyristor can be termed as(us emfreet s aftaiva forar strar 2 -)
(@) AC Switch (b) DC Switch (c) Either (a) or (b) (d) Square wave switch
(v . = fir @@) (3. =, R Hr @) ((37) zremm (@) 1S oY) (a0t - oo R i ®)
V. A thyristor is a(T® amfee 2 -)
(@) Four layer, three junction device (b) Four layer, four junction device
(= v, o St fearsa) (e v, 9w S fearsy)
(c) Four layer, two junction device (d) Three layer, single junction device
(=m v, 2 st fearda) (= T, weh St feams)
Vi. If the cathode of an SCR is made positive with respect to anode and no gate current is applied, then,

(ot ek ww. =i, TR, 1 Fhefle, THIS il STUET SHTeH f3haT ST U RIS e 9T vaTted el sl S, ot )
(a) All junctions are reversed biased (&t S =ewa smrEe 2 SITE)
(b) All junctions are forward biased (et s 371 TR & STe)
(c) Only the middle junction is forward biased. (Fae st T SiaRM 373 TRwS & ST
(d) Only the middle junction is reverse biased. (FFae == 1 SiER™ A JRwE 8 ST
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vii.  Asingle - phase full controlled bridge converter uses

(e wohet s ot Feifra ST shardt SoRinT st @ )
(@) 4 SCRs and 2 Diodes (b) 4 SCRs (c) 6 SCRs (d) 2 SCRs and 4 Diodes
(4 wa. . o wd 2 SHiR) (4 ww. =t o) (6 ww. =t 3 (2 v, ©t. 3. v 4 =riR)

viii. A cyclo converter is a(u# @i & -)
(a) Frequency changer from higher to lower frequency with one state conversion.
(T TeE TT=OT o 1Y 3= § T STaf 7 STy aitardsh)
(b) Frequency changer from lower to higher with one state conversion.
(T T FUT=OT & |1 0 § 39 A § AT giEden)
(c) Both (a) and (b) (i (31) @ ()
(d) None of these (s @ =1 i)

iX. In a single phase full converter, for continuous conduction, each pair of SCRs conduct for
(e Tt - et ot et H, e e & fore weres St SCR WX T HAT 1Y)
@mr—a (b) ™ ©) a dr+a

X. A freewheeling diode across inductive load will provide
(ot SrroT e 3 TSy @ G ST SRfEHT STeE e AT § )
(@) Quick turn - on (b) Slow turn - off  (c) Reduced utilization factor (d) Improved power factor
(sfmr = - @) (eftmr < - 3iTw) (3t it TR (S e Toien)

Xi. A DIAC is equivalent to(u= gz 3 HOqe BT 2)
(@) A pair of npn transistor (c) Diode and two resistors
(= St T, . T, gifvReR) (smre W 3t wfie)
(b) A pair of four layer SCRs (d) TRIAC with two gates
(= STt =R W T, . 31R) (T % =TT 3T el

xii.  Inasingle phase half bridge inverter with a resistive load, the nature of output wave is —
(et e, 21ed foret gt A foiersh <iie o TTer <ITeT A k1 ITe fohdt SR BT 21)
(a) Triangular (FrsTr) (b) Rectangular (smramr) (c) Sinusoidal (ssasea)  (d) Sawtooth wave (@ zor )

xiii.  Inasingle pulse modulation of PWN inverters, third harmonic can be eliminated if pulse width is equal to
(dfT. S1, TH. 37X F ToheT T HIGIIH H, [TeL SRATIE i 82T ST Hehell €, ATS T hl 1815 % T TN)
(a) 30° (b) 60° (c) 120° (d) 150°

xiv.  In constant frequency system of chopper is varied.
(o ek feer sy wfo & T T foRaT ST 21)
(@) Vs (b) Ton ©T (d) f

XV. In type C chopper, if only one switch is operated —(ersw i =t & 7 sFaet v fa= sl s S ar)
(a) Only one quadrant operation will be obtained (e te =t w=er i oy gt
(b) two quadrant operation can be obtained (ar =rqutsr e i i & wedt )
(c) the chopper will not work (Ze = =& =)
(d) None of these (s & =1$ i)
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xvi.  Forced commutation requires : —
(T (PTHS) HIEYE o foTg Trawhar & )

(@) A pre - charged capacitor (b) A pre - charged inductor
(T ol srraifea =St enfe) (e ol STt Sie)
(c) An over damped RLC load (d) A very high frequency AC sources
(v tf srameT RLC &e) (= w5 sferen st s @, . =)
xvii. A three phase full converter will require __ number of SCRs.
(P Uit w3, o ST T SATawrshal ardt 31)
(a) 3 (b) 6 (€9 (d) 2
xviii.  In induction heating, which of the following is abnormally high?
(Sror e & frefeifad & & i STETIRoT 3o et 27)
(a) Phase angle (s =) (b) Frequency (zmaf) (c) Current (zm) (d) Voltage (ares)
xix. A step down choppers can be used in —
(2T ST =T 1w foam ST wehat 1)
(a) Electric traction (b) Electric vehicle (c) Machine tools (d) All of these
(Frege o ) (Foge e ) (et 2 ) (swire )

xx.  Variable voltage variable frequency (VVVF) method is used for
(vt arerest afad-a st (. 3. . w.) fafer s swi R stmar 2 -)
(a) No load and blocked rotor test of induction motor (St #iet &1 71 Aie Te SFa%g, U Teavr &)
(b) Speed control of DC convertor (fe amr st 3 Tt feEor )
(c) Calculation of maximum temperature rise of A C motors (T, . #ret T sTfireras aTH T i 2q)
(d) Speed control of induction motors (S #rex =t fer =T 7q1)

Group (B) (JU -

Q.2 State and Explain in brief the necessary condition for turning ON of an SCR. 4
(SCR =t & 311 819 % foTw sTrarwres 1t bl Had § S i)
OR (Sf¥YdT)
Discuss the construction and operation of an SCR, with the help of neat sketch. 4

(o . . 3T, 1 T e T o At R e ST e & )

Q.3 Explain in brief the principle of operation of cycloconverter. 4
(AR EETE o T — AT ohl HaTT H ST hil)
OR (31YdT)
Describe the working of single phase full bridge converter with waveforms. 4

(T BT < BT e et Ut SfiST aiadeh o SN T Ui i) )

Q.4 Explain in brief operation of basic series inverter circuit. 4
(Sframet sfre st e 3 s fafer o1 wer o e )
OR (31YdT)
Discuss the working of a single phase half bridge inverter. 4

(T T FAT 3T, - ST 37aIEK ok STl ST ohT i il )

Page 3 of 4 (1620603-P)



Q.5

Q.6

Q7

Q.8

Q.9

Q.10

Q.11

Describe the working principle of dc chopper. Derive an expression for its average output voltages. 4

(. =ft. =it o et Thgre o i ) 38 3T T3 AT o FoTg Teh EefihaT STH )
OR (31YdT)

Explain in brief with neat sketch class C type chopper. 4
(5 = C 9o 3 <R o hTel T T TR o |1 HaiT § STt il )
Differentiate between induction heating and dielectric heating. 4
(BreoT AT Wel TRISRIA AT o Sl ST 3T i T L)

OR (31YdT)
Explain in brief about static circuit breakers. 4
(Ffrem wftaer foreeyaeh & Herer § WaIT | e i)

Group (C) (U -¥)

Describe different modes of operation of a thyristor with the help of its static V — | characteristics. 6
(B3R V — | stfircreror it wremrar & orerieet o fafir= Higw st sorTeft 1 9 i)

OR (31YdT)
Explain the V — | characteristics of various members of thyristor family. 6
(ermarfeeet i = fafimr wer it V — | sifsraremor it samear i)
Explain with neat sketch single phase fully controlled Half wave converter with Resistive load. 6
(e TR o @rer Sfrer WK % o uehet et quid: e o1 ol seardt ot samea i)

OR (Sf¥YdT)
Discuss single phase fully controlled full wave converter with RL load. Draw neat sketch of it. 6
(3. . (RL) e & @rer we e qotar: Frifra qut qir shearet 1 aia ahil 3aeh! T o1 ot Effl)
Describe the working of a single phase full converter in the inverter mode with resistive load. 6
(rfcrrer TR 3 BT T - ST Y01 Shelox oh $7aICT IS H Y - ST T 0t i)

OR (31YdT)
Explain with neat sketch single pulse width modulation (PWM) of inverter. 6
(T AT o AT 39  Uohel Tod ey Higar (. Sac], TH.) 31 ame #il)
Explain the classification of choppers based on quadrant operation. 6
(SrqerfeT HeITeT T SATETR <R 3hT SfieRToT ht SReT i)

OR (Sf¥YdT)
Describe the different method of commutation for choppers. 6
(ST SRR o Torfire forfert o1 aoiq i)
Explain any one suitable method of speed control of 3 — ¢ induction motor. 6
(Praper SreoT Hex 3 T et o ueh g fafer <t e )

OR (31YdT)

1) Discuss the comparison between three phase and single phase convertor. 6

i) Explain in brief Jones Chopper.
i) T el Fedod Ta el dheaod o s qerTedeh aui il
ii) ST S T HaT S Y )

% 3%k %k %k k
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