Roll No:-
Sem-V Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Basic Electrical Engg.) (Theory) [Max. Marks: 70]
Power Electronics (2020401-P)

- All questions are compulsory. (e w2 1w 7))
- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 311 sifera foma 7))

Group (A) (7w 1)

Q.1  Choose the most suitable answer from the following options. (1*20=20)
(waitarr Sudw forehe 1 gaet fored]): -
I Which of the given device is the fastest switching device? (feu 7t fearsa & & 1 @1 go@t o= Rafzin fearsa 27?)
(@) MOSFET (vte) (b) Triode (zr=re) (c) BJT (i) (d) JEFT 3w d)
i IGBT stands for . (IGBT =1 waets ?))

(a) Insulated gate bipolar transistor (foer Tifera Tre Tyt gifrer)
(b) Independent gate bipolar transistor (< e fageh zifsex)

(c) Insulated gate bipolar thermometer (3gciee e sTgdier TmiHie)
(d) None of these (s & %15 =)

iii. A power transistor is a . (T e gifsee 2))
(a) Three-layer, three junction device (c) Two-layer, one junction device
(= o, o ST feamsw) (3 v, u St fearsw)
(b) Three-layer, two junction device (d) Four-layer, three junction device
(= wa, 3 st fearew) (3R wtd, o St fearea)
iv. Choose the correct statement (&t % )
(@) MOSFET is a uncontrolled device (c) MOSFET is a current controlled device
(MOSFET t= stfrifia 3ushor 2) (MOSFET ts gmr i suer 2)
(b) MOSFET is a voltage-controlled device (d) MOSFET is a temperature-controlled device
(MOSFET t ateest frifi 3ushor 2) (MOSFET us ammm feifira saeror 2)
V. An SCRis a . (@ SCR 2)
(@) Four-layer, four junction device (c) Four-layer, two junction device
(SR R, =T S feaTsH) (e e, @ s fearew)
(b) Four-layer, three junction device (d) Three-layer, single junction device
(3R, o Stee fearsw) (= v, wohe i fearsH)
Vi. A snubber circuit is used to . (=Fer wfhe =1 3w [ERIE I

(a) Limit the rate of rising in voltage across BJT (BJT = aieest siewt i & et #ifia & & o)

(b) Limit the rate of rising in voltage across SCR (wefiem & aieest sie+ 3t &€ i Hiffd i & forv)
(c) Limit the rate of rising in current across TRIAC (TRIAC # umr sig+ & &t st €ifira s o o)
(d) Limit the rate of rising in current across BJT (BJT # smr # gfg st &t =1 #ifird & & forw)
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Vil. In the forward blocking mode of a silicon-controlled rectifier, the SCR is

(Feferentr Forifra e % i it Ars #, SCR rar &)
(@) In on state (b) In natural state (c) Forward biased state (d) In off state
(3T ofareern ®) (STrenferar afaeer H) (PHaE araws rawer H) (31 staern H)
viii. A single-phase symmetrical semi-converter employs
(T woher-=ror gufid ofef-uftadsr % R BT R)
(@) One SCR and one diode in diodes in each leg (c) two SCRs in each leg
(ST T 7 U TEHISIR 3R U SEIS) (513 T H 31 THHTSTR)
(b) two SCRs and two diodes in each leg (d) two diodes in each leg
(Src3reh T H 31 THHTSTR 31T 3T SRIE) (1R o § 31 TRIR)

ix. Ina 3-phase full wave converter, if V is the maximum value of line voltage at the input, then each SCR is
subjected to a peak negative voltage of
(Prerar oot q@T et H, Al V §9e W AT dieest F1 Afshad 7 2, a1 s SCR a1 fret omenss ateest % 37efi gim)

(a) V (b) 3V (©) V3V (d) vI2
X. The TRIAC is the same as (TRIAC ST 2 7))
(@) Two SCR connected in parallel (c) One SCR and one thyristor connected in parallel
(37 THHTSIR EHHIR | 3 TV) (Tsh TEHHAR 3R T A5t gHHiH § 5 §Y)
(b) Two SCR connected in antiparallel (d) Two SCR connected in series
(&1 TaEfim sicrmETIa H < 50) (31 TEEiem e I3 7)
Xi. A silicon-controlled rectifier is turned on if the anode current is greater than
(afs wre ama § a1fren 2w fafere Frifa Pewmr = o s 2])
(a) Trigger current (b) Anode current (c) Cathode current (d) Holding current
(fere =) (tire ) SRR LY (& em)

xii.  The anode current passing through a conducting silicon-controlled rectifier is 20 A. If its gate current is
made half, what will be the anode current?

(e el faferehia- PRI toewrer @ o arett ware arr 20 T 2| Jfe sw@eht e aw St &2 a1 STy, df UArs 9wy @1 8t ?)

(@) 10 A (b) 20 A (c)5A (d)30A
xiii.  Assilicon-controlled rectifier in turned off mode when its turn off time is
(e faferer frifia ferewrr siq @i § SiaT & 9 S6eT 58 8 1 957 BHT )
(@) Greater than the circuit turn off time (c) Equal to the circuit turn off time
(wfeaer sig &9 & wH § off 712T) (wfewer i@ B9 % THT F TR)
(b) Less than the circuit turn off time (d) None of these
(ufaer s B F T T W) (3% & =18 =)
Xiv. A step-down chopper is also called as a (2u-gr = #t off e ST 2])
(a) First-quadrant chopper (srem-=qafsr =) (c) Third-quadrant chopper (qd-=getsr =)
(b) Second-quadrant chopper (ggu-=gatsr =) (d) Fourth-quadrant chopper (=q2-=rqafs =)
XV. A chopperisa . (e = 2))
(a) Time ratio controller (e stgura i) (c) DC transformer (S afonfi)
(b) AC to DC Converter (udt & it saex) (d) High speed semiconductor switch (s== nfq srg=mere fam)
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xvi. A freewheeling diode is phase-controlled rectifiers which

(FredifetT gt wah =T freifra eremrr 2 s )
(a) Stops rectifier operations (c) Is the reason for additional harmonics
(AR HeTer sig AT ?) (atfafcr gt 1 R ?)
(b) Improves line power factor (d) Is the reason for the sudden breakdown
(AT e Seret F R LT 2) (3T SIRETS T %I 2)

xvii.  The load voltage of a chopper can be controlled by varying the
(SR % e arees i uftadHa ek R foram ST aeRar )

(a) Duty cycle (b) Firing angle (c) Reactor position (d) Extinction angle
(et wefeve) (e i) (frowee feaf) (P 1)

xviii.  The output current wave of a single-phase full bridge inverter on RL load is
(TR, T R W TS -l $ T5ieT §71¢T T ST8YL T T 2)

(@) A sine wave (b) A square wave (c) A triangular wave (d) Constant dc
(= =g Tdn) (= =t @ =) (= fremiofir @) (Feort )
XiX.  Single-phase full bridge inverters require. (er-=rr qof firet garée # T SATETIHAT BT 2)
(@) 4 SCRs and 2 diodes (b) 4 SCRs and 4 diodes (c) 2 SCRs and 4 diodes  (d) 2 SCRs and 2 diodes
(4 TEHleTR 1R 2 TErR) (4 woEaTR oK 4) (2 wEEeTR 31t 4) (2 o 3R 2 @)

xX.  What is the maximum line voltage value in case of a three-phase VSI in 180° mode?
(180° wre & dfH-=ror VS| 3 Amet § S1freraw e dieest 1 711 FI1 27)

(@) 2Vs (b) Vs (c) 3Vvs (d) 2Vvs/3
Group (B) (7w -=f)
Q.2 Draw I-V characteristics of power transistor. Show and discuss its different regions. 4
(wrare gifsree T |-V stfirereror i<l g6 fafi=t &t o1 foamd 3t 3l i)
OR (steram)
Explain in brief with neat sketch the operation of IGBT. 4

(TSSTsiet 3 TeTerT T TIE WETR o T WA H ST )

Q.3 Explain the operation of snubber protection circuit with neat diagram. 4
(¥ dieaw aftaer o d=Te S w0 o o |y e Hil)
OR (ateram)
Write down the Comparison between SCR and TRIAC. 4
(SCR =it TRIAC = dft= g =it feal)
Q.4 Differentiate between Natural and Forced commutation. 4
(Spfoeh 3R STqEeh LT o offe STaT TE )
OR (ateram)
State classification of Phase controlled rectifiers. 4
(e it Mforewmer o affeRter T aviT Y)
Q.5 Write the function of freewheeling diode. 4
(Fredifei srate w1 wrEifafy i ford|)
OR (ateram)
Explain in brief Step Up Chopper & stepdown choppers. 4

(e 319 ST 3T RIS I F TN § §E9 T AT i)
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Q.6 Explain in brief operation of Basic Parallel Inverter Circuit. 4
(FifeTer THTATAR $7aet TS o HeITer ol Had § SATeaT i)
OR (31eram)
Give the concept of firing angle and conduction angle with a neat waveform. 4
(vor= 7T ®9 & Trer GREMKT 0T IR AT R0 A STTHROT F ferd|)

Group (C) (v - #)

Q.7 Describe with neat sketch the construction and working principle of MOSFET. 6
(MOSFET % smae 31t &1 fgia = w98 @t |fed aui i)
OR (sreram)
Explain with neat sketch the V-I characteristics of IGBT and its applications. 6

(amesirsiiet 1 V-1 sAfireteroli 3R 3aeh STISRINTT =1 T78 TET=e < AT s i)

Q.8 Draw construction of SCR using two transistor model. Explain its operation. 6
(@1 2ifSTEeT Hiee T SURT Fich THEISTI T TG SHTG| SHehT HIIIVITAT HT 0 i)
OR (sreram)
Draw a neat labelling V-I characteristics of SCR and explain the region. 6

(waEteTR &t Tm wafer V-1 sifieeor @i= i & i =men &)

Q.9 Describe the operation of single-phase full wave bridge-controlled converter with RL load with a 6
neat diagram. Also draw its waveform.
(kAT = o | STRUS IS o |1 Thed el Qo1 Tt forst Fifore shfardt aht eIt ot v ahil seeht ey ot sTgal)
OR (areram)
Explain the operation of UJT relaxation oscillator circuit with diagram. 6
(F1t frererter ATfbetet |ihe o E=rer s o |ied samen i)

Q.10 Describe various commutation Methods for Choppers. 6
(3T % fore, fafim srrge faferdt 1 avtT )
OR (ateram)
Explain the operation of Class B commutation with a circuit diagram and also Interpret it with 6

waveforms.
(T it RIS % T i Tk TRIY TG o | ST L U qredt o @ref ff 3eeh! same i)

Q.11 Explain with a neat circuit diagram the operation of a series inverter. 6
(T 2Ee 3K o TETEH i U | IRT ST o Tre ST il )
OR (steram)
Describe the principle of operation of cycloconverters. Also discuss its input-output waveforms. 6

(TTEATRaIcH o HETe o Fgid T AU shil §Hh $YE-STTSCYE qUTEul 1 +ff ol i)
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