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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) —- EXAMINATION — Winter-2025

Subject Code: 4350902

Subject Name: Power Electronics & Drives

Time: 10:30 AM TO 01:00 PM

Instructions:
Attempt all questions.
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. Make Suitable assumptions wherever necessary.
. Figures to the right indicate full marks.

Date: 18-11-2025

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.
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. English version is authentic.

Classify thyristor family

Ul 3Mele asflsa s2A

Explain snubber circuit for protection of SCR with diagram.

SCR oll 2813l U2 wied2 A5 SIUIAM 11D vHexd).

Draw protection circuit of SCR combining all protection & explain di/dt
protection of SCR.

SCR <il 4ell U125t e2lldd] 510416 (5 €12) A SCR o} di/dt
&L YH).

OR
Define Commutation. State methods of commutation of SCR & Explain
Class D commutation.

SIYRQlelodl cUludl dul, WA ReAl S1YRRUeA{] NSl ol
Ul 2ol 561 S| S1Y22lel AHx1dl.

Define following terms related to rectifier

(a)Rectification efficiency, (b) Rlpple Factor, (c) PIV

AUs2s1uR Aoildd o{lﬂdl 2 cuvifid 52l

(2) 262113 2le1 SIABUAL (b) RUd F522, (c) PIV

State comparison between 3 phase half wave & 6 phase half wave
uncontrolled rectifier.

3525 &ls Ad Wal 6 52 &ls Ad [0 [Ad 551U dA YJULIHEIL
.

Explain RC phase shift control method for 1-phase full wave-controlled
rectifier with necessary diagram & waveform.

%3] SIALAM el ddsl A1 1-3% §6 Ad 52165 3521514 UIR

R3] ¥ (2182 (AR Ueg [ AHomd).
OR

Define controlled rectifier. Explain need of controlled rectifier.
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Derive equation of Idc & Irms for 1 phase half wave controlled rectifier.
1 3% &ls dd §2165 521U HIZ Ide W Irms «1l A5 Aard).

Explain pulse control method of SCR using UJT for 1-phase full wave
controlled rectifier with circuit diagram & waveform.

1-3% §& Ad $2165 35§14 HIS UIT <1l GUldl 30 SCR #il uey
5216 Usg(d 215(d 44l Aa gl 18 qHend).

Classify Chopper

U2} dd([5201 52).

Draw circuit diagram of class E chopper & explain its working.

SALY E AR Ul52 SIRUIAM €12 wa def 51 dued).

State different methods of voltage control of 1-phase inverter & explain
pulse width modulation method with necessary diagram.

1-3% 9ot el Al (1Rl (Aldy Ueg(dud] o lid) wa %3]
SIUIAM A1 U (A5 HISYALe Ueg[d 4Hoxdl,
OR
Classify Inverter.
Boc S do{l52 52
Explain class D chopper with necessary diagram.
SA1 Sl ANURA ¥eI] SIUIALM A1 AHed).

Explain 1-phase full bridge inverter with necessary diagrams &
waveform.

03] SIALALH 1 Ad S A18 1-3% 56 (Gl ©edld UM
State Need of Electric Drive.

8a(525 Slodeil BRULd quil,

Draw block diagram of Electric Drive & explain it.

8a (525 S18dell 0dls SIUIAM £1R] Mol Ao AHdl,

Draw block diagram of variable frequency drive (VFD) for 3 phase
Induction Motor. And explain speed control of 3 phase Induction Motor
using VFD with necessary circuit diagram.

3 5 95520 Hl2R Ul ARAnE glsds{l Slod (VFD) <l udls
SIAIAIH 1R, Wl 3] U5 SIUIAM AL VED <l GULL 5314 3

52 955510l Hl2ell 35U (o153l UHMd),
OR
Classify cyclo converter

ULRUSH] SectéRe] dofl520 52
State comparison between DC Drive & AC Drive.

Sl s1od wal 14] S1od dR) YW IR s2.
Explain four quadrant operation of DC drive & enlist application of it.

Sl s1eds] 812 sdlgedd WU AL e deil GUALL Qudl.

Draw & explain characteristics of SCR.

SCR il 335231215 €121 vdel YHdl.

Explain Morgan’s chopper with necessary diagram.

H1olol A1URA 03] B15([d A1 YHoxtdl.

Explain 3 phase full wave bridge uncontrolled rectifier & derive
equation of Idc & Irms for it.
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3 595 §6 ddl [64% W[4 [Ad 52 51UR UHAC AA detl HIL Tde el
Irms <1l YH15QL Adl,

OR
Draw symbol & give full name of following power semiconductor
devices
()TRIAC, (2) GTO, (3) MCT
o[ Aell UlaR A 505522 BUSALeAL [R1rdld £12] A YD ol ld quil
(1) TRIAC, (2) GTO, (3) MCT
Explain Jones chopper with necessary diagram.
S AU 03] WLS[d A1 UHoMd),
Explain construction, working & characteristics of IGBT with necessary
diagram.
el SIUIAM U IGBT il se25201, s1A A 3seels
Uudl,
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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4350902 Date: 25-11-2024
Subject Name: Power Electronics & Drives
Time: 10:30 AM TO 01:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted
English version is authentic.

Compare Polyphase rectifier and single-phase rectifier.
Uldl3o Ase sl wiel (Roradoy Asesluedl uuiHell 5.
Explain Class A Chopper.

SELLA A AR ¥l
Explain construction, working and characteristic of IGBT

IGBT ol $02252lel. 51 W &8RSl yHodl.
OR

Write Need of commutation of SCR. Draw the waveform and explain the turn off
characteristics of SCR

SCR HI[2 511422lst «f] ose3]Ald %BLld). %3] ddslH €13 SCR il turn off
el (3LSdL AU,

Explain Three phase Full wave bridge rectifier.

9l 302 §6 dd oflo 2521 §1UR SSHI M)
Explain Amplitude control method control of SCR.
SCR «il 5216 Mol Wudleys s21d d Auendl.

Draw the circuit of Class C chopper and explain its working. Draw the waveforms.

S C AR AIs(d €3] Yuontdl 24 ddglH €120,
OR

Draw and Explain Morgan Chopper.

H1olel AR wLs(d €131 AHextd).

Explain classification of inverters.

god2? of A5 52,

Draw Pulse control using RC circuit and UJT half wave circuit. Explain its working

RC US[2 ol Heeell e $21d wa) UIT sles Ad usle «fl Heeell U 5214
UL5(d 1] AHondl.

Explain Single phase series inverter with necessary waveform.
Ridld 3oy A% ©ed 2R 3] Aasl «fl Heeell yued).
Write Short note on Step up chopper.
U Y AR (AN SsHi olld qul.
Explain Three phase half wave rectifier with necessary waveforms and features.
3l 382 616 Ad 51U eI daslHY del el 418 AHdl.
OR
What are harmonics? State causes and effect of harmonics

slHlellsy 2f B2 siulflsy o] W2 A Gl Adlell SIRQI dudl,
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Write a short note on Jones chopper.

oA AR SSHI AU,

Write a short note on types of pulse width modulation (PWM) control of inverter.
9o ol Wy (A HISYAAA (PWM) Se2l€stl USIRL UR «ild Ui,

Draw the symbol of 1. MCT 2. Triac 3.UJT
1. MCT 2. Triac 3.UJT «il [Rr0dld €121,
Explain need of freewheeling diode in brief.
gleel (6ol SISl el uld AHomdl.
Explain the construction, working and characteristic of Triac
2135 of tit 121, 510 Ueg(d W dletfl sl uHomd).
OR
State Applications of SCR
SCR il GUALA\dL &uil.
What is meant by snubber circuit? What is its use? Explain in brief.
TR us[e Aed 242 dell GuAlal gf 87 &5 Ui Yuextdl.
State the name of various types of commutation and explain class C commutation.

[cllag UsiRetl $14281stetl o lH LA Wal 611 C S114 20t AH1d),

Draw and explain block diagram of AC drive in brief.
AC SLEdsil 04l SIUIAM €] el ZsHI AHdl.
Explain the speed control of d.c motor by SCR chopper circuit.
SCR AR Us[e gLl SIfl Hlez «fl wils sedle Audl.
Explain the bridge type cyclo converter in which output frequency is one fourth of
the input frequency with purely resistive load.
A1ld dls Ui [Ria1g 82 ol [Ridd 582 22U SIGet (1S dlduix Hls
Y16e2) ULASHLSeA 2 UM,
OR
Draw block diagram of Electric drives.
8a(525 S16d oll 6ls SIUIAIM €.
States the types of cycloconverters.
AR5 5AR oAl UsIR deld).

Explain the center tapped transformer type cycloconverter with purely resistive
load.

2led, UldRY HI2 A2 2U 21eU51HR UsIRell UIASHS5eAS UHoMC)
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) - EXAMINATION — Winter-2023

Subject Code: 4350902 Date: 06-12-2023
Subject Name: Power Electronics & Drives

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.

5. Use of non-programmable scientific calculator is permitted.

6. English version is authentic.

Q1 (a)
(b)
(c)

(©)
Q2 (@
(b)
(©)

Q2 (a
(b)

(©)

Q3 ()
(b)

Draw the symbol of GTO, IGBT, and MCT.

GTO, IGBT, MCTs{] [} EE)R).

Explain the comparison between Natural Commutation and Forced Commutation
AU S\ 2UeA WA ST S 1142 2o R YU 1M Y HoM ).

Define holding current, latchingcurrent. State the different methods of mounting
of SCR.Explain any two..

sl(esas32uAa Rt sesfleu vl SCR

o |4 1Ge2 ol |ogEl el A1l Al S| SURIA YU,
OR
What is the commutation of SCR? Explain class F commutation.
SCR  Y[25113)2211Q(8? sald F sliyeleyuodl.
Explain Jones Chopper.
|4 AU UM
Explain classification of inverters.
SRR L R ERIEEYRIL o1
Explain different methods of PWM (pulse width modulation) control for the
voltage control of inverters.

o 2e11d1CR% 52141 I PWM oflg€logel il dlauondl.

OR
Explain Morgan Chopper.
B EENIVERTEIL 1P
Draw and explain circuit for speed control of slip-ring induction motor using
chopper.

AU GUANLSI A UL os selstH) 26l il s sl 1R+l U [Se el AN

Hoyldl).
Explain Single phase bridge inverter in detail.
Ridgs»(elaeeadeyHld).

Explain control of A.C. load using Triac and Diac.

214551 5ol GUANL 53] A W {6 Sef (A AR Mo
Explain Class A chopper with drawing necessary waveforms.

SALH A QWU SIHE I Mo
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Explain Three phase half wave rectifier with necessary waveforms and features.
l3onelsddsdlslurRaeIda sldaia ey Mol
OR
Write Advantages of Polyphase Rectifier over single phase Rectifier.
U138 1351 s10Re1L(R1A 3O NS SLUURAALS UL LGB,
Explain Class B chopper with drawing necessary waveforms.
5414 B AlURe31da slHelumdl.
Explain Three phase full wave rectifier with necessary waveforms and features.
sll3854dd 521 17T Ad sl d 2l E QA 19 yHestdl
Explain speed control of dc drive using PLL method.
sllsteaslaflsseld PLL of]3]defluosdl.
Explain amplitude control method for the firing angle control of SCR.
SCR o514 [Ra1]016 e 15216 H [2of | xu el 2y s s2ld Rl duHmdl.
Explain the construction, working and characteristic of IGBT
IGBT ojuit 1211, 510Usg [duA3 52 R R2 s4HomA).
OR
Explain speed control of the dc motor by armature voltage control
A e s2lds{1Rdel Sl 2ell il s sl e Hondl
Explain phase shift control method for the firing angle control of SCR.
N[O I ENEARTETER CHTERN RS O R SR RS RIL S TE1R
Explain the construction, working and characteristic of SCR.
SCR oju{t 128l s1dUsg ([dMA3s2RR2sUH ).
State the classification of cyclo converters.
ALASE 5ocd o510 1.
Explain speed control of 3-phase induction motor by varying the stator voltage.
wRAI%e|H ] 3-5%0 55U 11l s 52l eyl

Explain the bridge type cyclo converter in which output frequency is one fourth
of the input frequency with purely resistive load.

Boil1G2ye (s 5ol Sy ssasrileiiulal¢llelddd (e usReaald It
sE 5o S22l U [dRAUH R>YHd)

OR
Explain closed loop control of d.c. drive.
Sllsiedel selaysgusldyHdl
Explain speed control of the universal motor by open loop control method.
wueiguslaldeflecelly(dAaal e aflss2lauuesdl
Explain the center tapped transformer type cyclo converter with purely resistive
load.
eguldAuH R 2U2 leU SIHRUS 1R 14 U 5E 5o 234 Hoy14
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