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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -4 (NEW) EXAMINATION — WINTER-2020

Subject Code:3342401 Date:10-02-2021
Subject Name: Dc Power Electronic Converters
Time: 02:30 PM TO 04:30 PM Total Marks: 56

Instructions:

Attempt any FOUR Questions from Q.1 toQ.5.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Answer any seven out of ten. €2HIll SlEURL Ulclatl scllol WML
Write any four applications of phase-controlled rectifier

%9 $2les s2LslAR ofl 5185 UR AAl3 Aot Al

Write any four applications of chopper.

AUR ol 88 wR Aell3aet Awl.

Define: commutation

cqualld 5: s1j2elat

Define: chopper

crudfld 50 AUR

Justify the use of freewheeling diode in a controlled rectifier.
$2les sBlstaR ML gl-cdlellool stals ol Guo(lctl swuLal,

Draw power circuit of 1-phase midpoint type fullwave diode rectifier with R-
L load.

5. R-L cAls M@ 1-30 {ls W&e afu gt Ao slalls selglaR ol usle

ElRL.

7. 120V DC input is applied to step down chopper. If duty cycle is 0.4, calculate
output voltage.

9. R¥U SIGet AUR U2 Sotye 120 dlee SLAl. wAet 8. syl wSsct

0.4 8l Al aGaye e 2.
8.  Draw output voltage waveform of 1-phase half wave diode rectifier.
C.  1-3% 8l Ad SllSs Hle uUBaYe Al ol gl el
9.  Classify commutation technique.
¢.  Su2alet Al ol clld sA.
10.  List power electronic switches who have require commutation circuit.

0. @ UldR FAsglolls RAU 12 511220t Usle ol %32 Ud B A {lu
oll ALl watidl.

(@) Derive an equation of average output voltage for 1-phase halfwave diode
rectifier with R- load.
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R- AlS M2 1-505 8l% Acl SIS WElSlAR of ARy wBeye ARy

of Als0L Al

OR
Derive an equation of average output voltage for 1-phase full wave bridge
type diode rectifier with R- load.

R- AlSs Hle 1-3%% et Aot Stals oflos RELSRAR of Acrw wUB2Ye

AR of AW Rl

Derive an equation of average output voltage for 1-phase halfwave controlled
rectifier with R- load.

R- AlS HI2 1-505 8lg-Acl $02\CS SR of ARy BaYe AR

of Al50L kAl

OR
Derive an equation of average output voltage for 1-phase fullwave bridge
type-controlled rectifier with R- load.

R- Al HI2 1-3% get-Ac 5o2les oflos REISLAR of AR wGB2Y2

AR of s AR

Explain 1-phase midpoint type-controlled rectifier with RL load using power
circuit and output voltage waveform.

RL Als H2 1-32% Hls W2 alefu $2les 2sELslA A ulaR usle ua

ulGaye dleey Adgl ad uestal.

OR
1-phase bridge type-controlled rectifier has input voltage of 230V, 50Hz with
load R=12Q and firing angle of 30°. Calculate average value of output
voltage and current.

1-32% oflos 2lfu $3les WBLSlAR MR Solye 230 e, 50 Hz ua
AS R=12Q ol 65301 Walet 30° 8. cl AR wWBeye AR Wal

522 Aol

Compare 1-phase halfwave and fullwave bridge type diode rectifier with any
four points.

S8 AR Hal dd 1-3 6lg el gt At ¢flos 2ATU Slls WlslAR o

ARRuLl.

OR
Derive an equation of rms output voltage for 1-phase half wave-controlled
rectifier with R-load.

R- AlS clg] 1-503 6l% Acl $2165 25U U2 rms wBaYe AR o
UHls20L ARl

Compare ZVS and ZCS converter with any three points.
5185 3-4EEL AS ZVS ol ZCS solclel ol ARWLIAL

OR
Write any one advantages and disadvantages of ZVS converter.

ZVS solcleR oll SlE s lAEl Wl NGIAEL AU,
Draw power circuit of forward converter.
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glRad sotctér ofl wear usle el

OR
Draw power circuit of cuk converter.

55 solcldR ofl ulaR udle €12
Explain step down buck chopper with power circuit and waveform.

R Usle wal Aagld ad R U SIGel AUR ol AH1A.
OR
Explain buck boost chopper with power circuit and waveform.

R Usle wal Aagld ad ols-ofre AUR ol AU
Explain class-C complimentary commutation with circuit.
SAR-C slcllRo3l sli2alet U2 o AMestall.

OR
Explain class-D impulse voltage commutation with circuit.

SARL- D SHUGH Al sl1Rj22lol Usle A AU,

Draw input output voltage waveform of 3-phase mid-point type 6 pulse diode
rectifier for R-load.

R-AlS M2 3-30 Hls W&z 2lfu 6 uc StAls ISR oll Satye

ulGeye dleex Achld €lRl.

OR
Draw input output voltage waveform of 3-phase mid-point type 6 pulse SCR
controlled rectifier for R-load.

R-GUS HI2 3-32 Hls We 2lefu 6 UG SCR $2165 2521812 ol
gotye wlBaye dlee Acsli elRl.

Draw input output voltage waveform of 3-phase bridge type full wave diode
rectifier with R-load.

R-GllS (& 3-303 gct Acl oflos 2SU sllls REELSRAR ol Solye

UlBeye dlw Achld el

OR
Draw input output voltage waveform of 3-phase bridge type full wave SCR
controlled rectifier with R-load.

R-GUS I 3-305 gt Acl ofl3 2lFU SCR 52165 RSESLAR oll olye
UlBeye dlx Achld elRl.

Explain 3-phase half wave diode rectifier with input output voltage, current
waveform for R load and derive average output voltage equation.

R-AIlS HI& 3-%0 6l% Ac SIALS ESLAR oll Potye wiBeye A,
g2 dcgld WA AUl ARy ARy of A|50 dlRdl.
Explain principle of step-up boost chopper with power circuit.

Yok Usle dd R U 31U AUR ol dledid dxestall.

Explain 1-phase full wave bridge diode rectifier with waveform and power
circuit with R-load..

R-Glls M2 1-30 gct At oflo 2tu SLalls elslAR A waR usle
Al Achld WA Ul
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Draw power circuit of 3-phase mid-point type 6-pulse SCR controlled
rectifier with R-load.

3-3 6-uc Hls W 28U SCR 52165 salslaR ofl waR usle
R\,

Draw power circuit of class-B resonant pulse current commutation used for
chopper.

AU Usle 1R duRldl sclld- B R0eie Uk 52 sliRalet usle
IR
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