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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 4 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4342401 Date: 22-11-2024
Subject Name: D.C. Power Electronic Converters & Drives
Time: 02:30 PM TO 05:00 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 simple calculators and non-programmable scientific calculators are permitted
5 English version is authentic.

Marks

Q.1 (a) Listgeneral applications of DC shunt motor. 03

SI{] 2le2 H1eR oil oseirel GUIlciA] ofl ALE] wetldl).

(b) Draw Torque-speed characteristics of DC Series Motor and DC Shunt 04
motor.
SLAUL A1y A SLAL 2ie Hler ol 215-udls 3Rseilels €12\

(c) Draw detail structurer of DC machine and explain its main partf. 07
SLA Heilet of AYBl 6ig Q1 £1R) Ml detl Yud HIILL of ARl 3.

OR
(c) Explain type -C (Two quadrant) chopper with circuit and waveform. 07

2LEU-] (2- 541532) UWUR A Aefl UlSe vial deslH U1 drle 53).

Q.2 (a) Listvarious braking techniques in dc motor drive. 03
SLAl HleR stod Ui dllay G slaL 2ssils «fl ULl wWaildl,
(b) For 1-phase full wave converter, derive average output voltage equation 04

and draw Vo /s o (firing angle) graph. 1-3% §4 -dd $eclé2 HI2 deil
98 1B2-Y2 dIE% of Yot IRl Al Vo v/s a (§14R21 2214 i)
STEXARN

(¢) Explain separately exited DC motor with circuit and equations. Juedl 07
Aellges Sll Hle & dsfl AlEe e Yol Uled dulst 520,

OR
Q.2 (a) Listtypes of motor load. 03
H12R @S ol UsIR ofl ALE] vleildl,
(b) Draw waveforms Vin, ig, Vo for 3-phase half-wave-controlled (1-pulse) 04

converter connected with R-Load at firing angle o = 0°.
3-3% 15-Ad- 52165 (1-UGY) 5o 3 %8 -clls U1 \s1Ad B A
1R 3101 g =0° HI2 dell Ad §1H BU Vi, ig, Vo E12).
(c) Explain step-down chopper with circuit and waveform. 22U-5S1Gst AU o 07
Asfl (52w dasly 118 drlst 530,

Q.3 (a) Draw basic block diagram of electric drive. 03
8a (525 S18d o1l A (35 0dls SIUIAM £IR).
(b) Draw constant torque and constant power characteristics of a separately 04

excited dc motor. AU2E] NS SlAl Hler «fl Sleee 215 wa
Sledee UldR of] dlelilsdl €12,
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For 1-phase semi- controlled Converter with R-L Load (with FD): Draw its
Output voltage, output current, Switch current, switch voltage waveform
(0=30°).
1-3% Q] 52165 509 22: B R-L €lS A1 %1514 B (FD UIL) dell HIL;
U1G2YR dleas Vo, wIBaYye 532, Ry 532 W R4y dley il dd
SIH €12\ (0=30°).

OR
Explain Power loss and Heating of Electric motors. SQGQS Hled Hi i

UldR €l W ¢l3al (AN yuomdl.
Classify insulating materials and permissible temperatures.

8ol (391 HE1RUE of Aofl 212 o] ([@Me collad aollsl 2.
Explain DC shunt motor with circuit and equations. Sl 2Lee {12z 4 dsl
Ul52 vial Yol Uled alet 52,

Draw circuit diagram for 3-phase dual converter.

3-3% SYuE 5 UL Al5e SIUAM €12,
Draw equivalent circuit showing status of switches during O0<o<n and
n<a<2m for 1-phase halfwave (1-pulse) converter connected with R-L Load

and FD. 1-5% 15-Ad (1-UEY) 5ed2 3 % R-L €lS W FD A18 \s1A4
8 dsil HIR 0<o<n Wl n<a<2n &ALl dsfl A o ey e2uldd]
o (5dddee Al52 €12,
For 1-phase semi- controlled Converter with R-L Load (without FD): Draw
its Output voltage, output current, Switch current, switch voltage waveform
(0=30°).
1-3% QM §o21€5 50t 2R: B R-L AlS UL 1S4 8 (FD ddIR) deil HIL;
U1G2YR dleas Vo, wIB2Ye 532, RAY 532 o RAY dle il dd
S €12\ (0=300).

OR
Draw output voltage waveform for 1-phase dual converter.
-39 SYAd 50 HIS wlGeye die Ad §1H €12,
Draw equivalent circuit showing status of switches during 0<o<n and
n<a<2n for 1-phase full wave converter connected with R-Load. 1-5% §G-
dd $edé 3 B R-ElS Ul ASIAG B dell HI2 O<a<n WA n<o<2nm

R4 1o1 defl 21\ of ey eellad] 8(sadaee dlEe €13,
For 1-phase full-wave- controller (R-Load):

Draw;

1. its SCR based circuit and

2. Output voltage and output current waveform (0=30°).

1-5% §6l- dd $e216R (R-Load) HI2 ;
1. d+fl SCR A 14lRd usle €12\
2. W1GeYe dle2%s Vo vial A1B2ye 532 «il Ad S €12] (a=30°).

Give classification of DC machine. S.2{l H2flsl o a2l 520,
Explain control strategies for DC chopper.

Sl AR HI2 Al 5216 WU of Alel 53,
Explain 3-phase full-wave- controlled converter with circuit and Output
voltage V, waveform (R-Load) (a=30°). 3-5% gd- dd 52145 se216R o
Aefl A5 WA 1GeYe A0 V, o1l Ad 514 18 yHd). (R-Load)
(a=30°).
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Draw circuit diagram for 3-phase Semi Converter. 3-5% A4l selde? (5 03

ol SIULAIH €1,
List factors governing selection of electrical motor Drive. 04
ga52156 1122 S18d ofl U el Hizell dol MAR Sl Yelleil ALEl

Woild).

Draw circuit and quadrant diagram for BJT based 4-quadrant dc chopper 07
drive.

BJT wIHIRd ¥-5d1s32 Sl Al AR slod U2 Usle ua sdlsie

SIRAAM &R,
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