‘ Roll No:-_ Y1420 3) 3D
SEM-1V Diploma Exam 2023 (Iliven)

Time: 3: . (Electrical Ellf-.'.i"CCl'illg) (Theory)
[Time: 3:00 Hours) Power Electronics (2020401-P)

= All questions are compulsory. (FH U G’{ﬁaﬁf% D ) o
= Marks are mentioned on the right side of each question. (3ch v m—g 3R 3 ﬁﬁa%l)

[Max. Marks: 70]

Group (A) (U -U)

Q.1 Choose the most suitable answer from the following options. (1*20=20)
GEIREY BT R -
i. As compared to power MOSFET, a BJT haé =5
I MOSFET ®! Q@I H UH BIT A 81 e) - :
(a) lower_ switching losses but higher conduction loss *higher switching losses,but lower conduction loss
dﬁﬁﬂgﬂﬁﬁ?ﬁﬁwaﬁm - (Fafdm g1 3= @fep =merepan g1 )
(b) higher switching losses and higher conduction loss (d) lower switching 16sses and lower conduction loss
Eﬁdwamqlmwdl‘s’rﬁ =) (e g gur =reaea g1 o)
ii. An IGBT has three terminals called
(IGBT H A i, #gad §-) s - o7
(a) Collector, emitter and base (@i‘;ﬂﬁ, IO TG YR (e) drain, source and gate (3:1', sfid H?ﬂﬁa
(b) drain, source and base (S, HId TUT STUR) - .

collector, emitter and gate (HUTEDP, Juid Td 71T)

jii.  Athi gh' frequency operation MOSEFETs has lesser turn-off time with respect to BJTs because

(S 1gfI TR MOSFETs .o 1818 BIT 31 g1 & ¢H-{Th T W €1 &1 SR ¢)

- (a) high input impedance of the MOSFETs & he absence of minority storage charge in the MOSFETSs
(MOSFET &1 3a 3fgc UfdsTem) o (MOSFET ¥ 3[@UEd® Had T4 Bl

(b) Positive temperature Co-efficient of the MOSFETs

(d) smaller leakage current of MOSFETs
(MOSFET &1 AT qIIAT JUTih) (MOSFET &1 fruma ot 7
iv. 7 A single- phase one-pulse diode rectifier is feeding on Rl;'load with freewl_leeling diode across the load for
: conduttion angle B, the main diode and free\jvheeling diode would, respectively copduct for
(P Thd -WWWE@QWﬁ?ﬁs$wﬁamm$WWﬁaﬂﬁnmm 3gfd fema S et
R T B0 p B YT, TS SIS AT W Srits e T HXT)
(a) T, - B ; m, B-TC (C) B? T (d) B-’TC, T
i ctifier r in ri 'hich
v. A capacitor filter at the .oqtput of a rectifier results in ripple W
¥ afgee B GHRE fhae 31 uRum & ager ko) o
(a) increases with load resistance R (©) remamS%mngt;‘”ed with increase %)
qr U R oW G %) (R$ al d with decrease of R
decreases with R o= (d) remains unaltered with 3
; (R%’HTU‘HEHT%) ’ (Rﬁ;‘ﬂt‘%{%ﬁmu srafvafiid T
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Vi.
L The disady; antage of half-wave diode rectifier urum‘ is that the

(T 3R Ry ufwy &1 gIf gren )

(@) diode must have high PIV tatin |
o nulput volldg,e is difficult to filter
(TS &1 ppv Sl 3w glar gy (I a7ﬁ’713”38!1€ droes iﬁfB"T“?fEﬂ%) ~/
(L) d}mdc must have high power rating (d) (]l(Jd(, must have high current rating
(STAIS &1 fd Ywaie 3= g 8) @Tu’r‘sfﬁwmm maaf"m%) RS
vii.

When a thyristor gets turned-on , the gate dnvc (GTK(QH? Wﬁ AT bm% ﬁz;ngazﬁ])

(a) should not be removed as, it will turn oﬂ"thc SCR
(ST & o1 ey 2, WSCR&IEE?IW

(b) may or may not bc removed

(c) should be removed e ) " ,;/,/' X
(&I ST Hane |%) A o (v ,""3" ,’_/ ‘ / 9

* should be removed to avoid increased losses and h]gher_’unctlon temperature

@%@aﬁamwwawﬁﬁﬁ%gammme) ;o

viii. - In SCR, anode current flows over a narrow region near the gate, durm
(SCR &, e 3 Fordies, @gwmmwaﬁem% ﬁﬁﬁmﬁm‘c‘ﬂ -
(a) delay time t4 WW ta) 4 (¢) td and t, (4 Td tp) o el
(b) rise time t, and spread time t, @@' W t,azﬂ WW tp) *td and t (4 Td t) / 7

" N

ix.  Gate characteristic of a thyristor 4 e
(YTaRER &1 e fagiva) | ;j : .
(a)isa stralght line passing through origin isa curve betWeen Vg and Ig

@@ g g Waﬁﬁweﬁ‘zﬁ%@@?ﬁ%} (vgqalgésaﬁaaﬁém%n

(b) is of the type V; = a + bl ; .(d) has a spread between two curves of V-1
Vewol TREWD N WA )W@mén
X. The function of Snubber€ircuit- connected across an SCR isto
(SCR%@W@@TWUWHWW@W%) :
Supress dv/dt ~ _ (c) decrease dv/dt W2
(dv/dt BT qan Y S (dv/dt BT R
(b) increase dv/dt” Py S =" (d) keeép transient overvoltage at a constant value

@v/dBIFGrm ) = (@memmﬁaﬁaﬁaﬁwﬁm

xi. For a triac and SCR

(SCR T4 Triac m%%@

(a) both are unidirectional devices. ) Lo

(&1 9 ve fezfta §iar §)

(b) triac requires more current for turn-on than SCR
SCR 1 gadl nm(TRIAC)ﬁﬁmm%ﬁmwm%}

a triac has less time for turn-off than SCR-

(SCR 1 g1 H T (TRIAC) 1 . mes‘m%)

(d) both are available with Comparable voltage and current ratings.

o1 drees Ud YR JEdie g muautmﬁ?ﬂ%)
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xii. o i ‘CR e s
In a single- phase Semi converter, for continious condition, cach SCR conducts for
Ly ( "

o O B S e Pier fRyfy 3 T, FA@ Ser @ i e fg)
(@) @ (o TF) ©a + m(a -+ wdd)
(b) mt (e da) no- a(@ — adh)

N oz e ide. (ORME 1R 3 AT T HIan
5 ! ‘ A freew heeling diode across inductive load will provide, ( R & g4 ﬁmmmh : %)
) quick tum-on @R e 31 (¢) reduced utilization factor (Y€1 §31 IUY RIRYICD!

(®) slow turn-off (4w o+ . 3{Th) improved power factor ((FeR Af UTep)
Xiv.  Ina3 phase half wave diode rectifier jf Vmp, is the maximum value of per-phase voltage, then each diode subjected
to a peak inverse voltage of ‘ 0
(T Boa SIS T ST Regeprdl 7 172 vimp TR0 0T Sredst 37 SHftrenH AE, 08 U@ STTE, Ry
HhH Tlees Tl D) : -
(@) Vmp

V3 Vinp - o ©2vmp (d)y3 Vmp

xv. InDC choppe‘rs the waveforms for input and butput voltages are respectively.

(@.@ﬁﬂ%ﬂﬁ,%’iﬂ?m STSTYE dieest 1 AT B Biel § Ay

(a) Discontinuous, continuous (ST, TR - *Both discontinuous (Gl ERER)
(b) Both continuous (S : " (d) Coritinuous, discontinuousn(ﬁiﬂ?, )

xvi. A chopper has Vs as the source Volta
output voltage is

@ﬁwaﬂ gid aesT v, B R mmuﬁi‘ruamasﬂ@ﬁw%ﬁl?ﬁm%ﬁmaﬁmmmmm

ge, R as thevload resistance and « as the duty cycle. for this chopper, rms value of

.‘ -qm 1 D it
@av, U WVay, ) @V C@VIZay

" Xvii. ‘A‘chopper, in :\vhich cm"Teht remainsrﬁtositive but voltage may be positive or negative, is known as
- (TR O YR e B1ell @ i aleds sTaTe YT FHUTHD 1, FTOI &)
@OPe-ACRI-A) B pe-BERI-B) (Ipe-C@RI-C) - Ypype-D CRY- D)

xviii. . A single-phase full bridge Inverter can operate in load commutation made in case load consists of
(R - ] 00 ST STER 1 HR PRI i & STt et o et & w7 YR 93TR))
(a) RL(RL) g 2 (¢) RLC Overdamped (RLC 3aRSTR)
*RLC Underdamped (RLC 3{EIaTS) (d) RLC Critically Damped (RLC fohfesah ?:TUE')

xix.  Simplest Method of eliminating third harmonic from the output voltage wave form of a single - phase bridge Inverter
Is to use ' ‘

m_wmaaa%wmwm@mmmmmwmmm

(a) inverters in series

(c) stepped-w.ave inverters
R ERELREa ISk i) N _ (G - T IR T 3TGR)
* Single-pulse modulation

; (d) multiple-pulse modulation
(TP -UeH HIgA= &1 Iy ~ CeaIbe

- UG HIGARMA 1 Iua)
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XX. In a scries resonant m\ugu
(T A0 371G g=ae W) AR
(a) The load current has square waveform (HR U &1 GRL Tf"flf ’dflf(TT ;ﬂq : EFﬂHrT 3 u[f\U'C'ﬁB’EIT %)
(b) Trigger frequency is higher than damped resonant frequency (3'El:|E 3 U’ﬂ:l ZﬁT‘”auq”qila bt %)
(¢) Change of frequency does not alter transferred power (Gﬂfp_ﬁ SRUES A5 |EIES Y freref éﬁ”
- ' : aﬂgggaaﬁ'c%a w%%@wwwﬁmmé)

(d) Output voltage depens upon damping factor of the |021d (

Gr oup (B) ({,ITI Eﬁ)

Q.2 Enumerate the types of power transistors along’ w1th their: circuit symbols

mmmmmmum%mu%@ o
OR (@

Explain the transfer characteristics of MOSFET

(MOSFET(HIth¢) Bl R a{f‘w&mﬁ aﬂmﬁl)

Q.3 Discuss the operat:on and characterlsflcs of thyrlst‘or

(muﬁwao‘rwqaeﬁ\%&rﬁﬁmaﬁl)
OR(G{UEH)

_The average current ratmg of an SCR decreases as its conductlon angle is reduced Explam 4

WSCRW@WW@«UW%WWMT%WWWWW@ Iaﬂ@rﬁ

\‘_w';

Q.4  Describe gate- trlggermg of a thyrlstor Does the gate current has any effect on the forward break over 4
voltage?

(YT FT e - ﬁwﬁwﬁwaﬁlwm am——raﬁé\—:m'\fﬁe quwlaqsm%o)
OR(GRIH“I)

Compare and.conffast an IGBT w1th a power tran51stor Jied g 4

@rﬁam%fmuwmm aﬂmﬁqﬁwﬂ%ﬁﬁwﬁl)

Q.5 Define conduction angle? Give at least ﬁve apphcatlons of phase — controlled rectifiers. 4 -

N mmmﬁuﬁmﬁaﬁlwﬁw%ﬁwmﬁmwmﬁm )
OR(aruaT)

~ i/

For a single phase one pulse controlled converter Systcm draw wave forms for load voltage and load 4
current for (i) RL load and (i) RL load with freewheelmg diode across RL.

(TP Uhd-Hell, Ueh Ted Al diad Ul R, (el1S) YR o1 0d Wﬁéﬁ%%ﬂmwﬁ
T &4 (7) RL HIR B e i RLé?m&rRLmé?muuﬁ%ﬂﬁﬁma)
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Q.6 Explain the operation of ste
(R2Y-3(U TR 7 wares

-up chopper?

F1ash @) sy wi)
OR (3yar)

Describe the i : . )
1¢ working of a single phase serics inverter with appropriate circuit and waveforms.

(UG URTY YT TETEN & Wy wepey drent A0 373 BT BrgyOITCl @1 AT BL)

Group (C) (T4 - &)

Q.7 Explain lvhc Constructional details and working of low power MOSFET and power MOSFET and bring
out the differences between the two.

(T MOSFET (1) T i - wifiy MoSFET (Aihe) 29t arae faeolt gdgprd o 1
SRS Y A1 5.3 & e 3R Wy ) '

OR (AYdT)

Define IGBT? Why are IGBTSs becoming popular in their applications to controlled Converters? 6

(IGBT & gReuTftrd &2 ﬁuﬁama&%mﬁmémcm&ma’ﬁﬁmazﬁ%ﬂ

Q.8 Compare the features of a thyristor with those of a poer transistor. Explain how the second breakdown 6
phenomenon occurs in a power transistor. .

(TS T giferex %muumh&q%,%ﬁwaﬁaﬁﬁamaﬁi'mﬁ,ﬁwﬁmﬁ
fdiia SrsTa &1 ueAr uedl g1).

“\OR (3ruan

What are the factors governing the fis€ time during thyristor turn on? Explain how the thyristor gets 6
triggered with a high dv/dt. . ; :

, (ummﬁ-a{ﬁ%iamq@maﬁﬁﬁﬁmaﬁmaﬁq%? I dv/dt B I1Y YIARER
&4 foR T g, A FYU) :

’ Q.9 Describe the significance of di/dt and dv/dt in SCRs. Describe electronic crowbar protection scheme. 6

(SCR T di/dt Wady/dve Hgcd B AT B TOaRII HIER TREUT TS &1 RS DY)
OR (31YdT)

Describe the Working of single phase full converter in the inverter mode with RLE load draw its 6
waveforms for source voltage, load voltage and current across one SCR.
(RLEm$wumﬁﬁ@ﬁwm-mwm$m&wmﬁwﬁ|w SCR &

JIie #id diees, UR diges adl YR & foT aan wi i)

Q.10 How power control or motoring control can be done by Chopper drives? Explain. 6
(@R S1gd gy =ifda f=or a1 Aefo fra Y oo W1 & 2 SATSA B 1)
‘ OR (31yYd)
Define line commutated inverters? How do they operate? Explain the difference between line - 6

commutated and force - commutated inverters.

(T g TaeY G ARHIT DY | T8 P Feferd gl 67 TTST-PRICCS T a9 - HLCS
T & g R B AT BR)
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Qn

&
Define DC chopper? Deseribe the working of type - I3 chol’l"’r ””"“ itoperate as a ‘Hcp down or Step- “pr o
\’“‘l‘ or? Bxplain,
h AR umnm B | TIGY-B TR ¥ Ffyura) BT LEENEST G AT TR0
@u SIS AR Qe R0 saram a¥ ) e
OR (a{u?IT) )
Draw the circuit diagram of a serics inverter and mdu,au, the need f'or an optlmum time margm AISO
mention the merits and dements of this inverter, (
(U i g9 @1 Uiy MINCEE e a{mmwmﬁhaﬂ &na'iqao—cnﬁa*ﬂfal ‘fers:ia'év
& oni T 1Pl o) My ,
<
e KKK K A .
" ¢ -
X : i
\ &
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