Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - WINTER 2025

Subject Code: 4342401 Date: 06-12-2025
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 (@) Give classification of DC motor. 03
(1) €).20 alez of yofls2el . 03
(b) Draw basic block diagram of electric drive. 04
(o) galszs siga ol AlXs edls sRIAM 13, 0w
(¢©) Draw Torque-speed diagram of hoist for 4-quadrant. 07
(8) Blg2e a2 4-suis02 A5-2U1s siuI1 12, 09

OR

(¢) Draw waveforms Vj,, Iy, Vo, 1y, Ig, Ier for 1-phase half-controlled (1-pulse) converter 07

at firing angle o = 30° (without FD).

a’

(8) 13 ais $216¢S (1-Ucd) $04é (FD U2IR) ol §I:4R31 2A91d o= 30° HI2 doll dY 09

S11 FHE Vi, iy, Vo, by i, ger EI.
Q.2 (a) Draw circuit for 1-phase dual converter fed DC shunt motor drive. 03
() a3y sy2ic $ué2 ol AsiAa 1.2, ie alez g1gd ofl 2sTe s €. 03
(b) Draw Torque-speed characteristics of DC Series Motor and DC Shunt motor. 04
(c1) 912N, 2195 21 91201, =ie allez ofl D5-2Uls Besedl2éls €. 0%
(©) Draw detail structure of DC motor and explain its main parts. 07
(8) 912N aler of 2ypl cigiRil €1) 240l Aol 32 1ol of defot 53, 09
OR
(@) Draw characteristics of a separately excited dc motor. 03
(1) Auded] RAanges 1N ez ofl aieieNsdl 3. 03
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For a dc compound motor draw Torque-speed and Torque-Current characteristics and
explain.

sl.2f1. s2UIBos H2R HI2 dofl 215-2U1s 2Hal 215-53¢2 52s2312€]s €1R] Aal dof
gl s3.

Draw circuit diagram for 3-phase dual converter.

N

3-3% SYAA $9R ofl AS[2 sIAIAIH ERN.

Draw equivalent circuit showing status of switches for firing angle range of 0° < o <
7 for 1-phase full controlled DC Drive.

1-5% 5a 521¢s Sl g1gd 32 1401 A o ofl 20% 0° < o < 7 312 214 of]
Radl exiiadl gsdlade 2usle €.

List factors governing selection of electrical motor Drive.
gasglsd HeR g1gd ofl uAeall Hizall dol 24242 Sl HealAlofl AIE] GHaiidl.
Explain step-down dc chopper with circuit and waveforms.

22U -51Gai SIRA] ATUR of 24(5e 24al duglal 2418 gl 3.
OR

Draw circuit for 3-@ Full Converter fed series DC Motor drives.

3-3% 5d 5422 el AisiRAd A1 1.2l e gigd ol 2sTe sRIAIH E1R1.
Draw output voltage waveform for 1-phase dual converter.

1-5% SYAE $USR HI2 HIGeYe dTcey dd g1 €R1.

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°).

1-5% A $021¢5 S0ueR: ¥ R-L dls A418 s & (FD 2419) doil HI2; 24182Y2
dice V,, x11B2ye s32, R §32 ol Rd dicesy ofl dd s13 €1R1 (0=30°).

List types of motor load.

H12R d1S ol USIR ofl A1€] Glotid).

Draw circuit diagram of DC Shunt motor and DC series motor.

NN

3l.2{1. 21oe Hiez 21a 31211, A1E1x% Hie ol As[e sivu1AIH 1R

Explain step-up dc chopper with circuit.

22U —A4U SRl AR o 24(5e A18 9ol .
OR

Explain basic principle of dc motor.

sl.2Al. H1eR ofl 3aeid RLuid 2Hmd].
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Q.5

(b) Draw circuit for 3-phase half wave-controlled converter with R Load.

(o) 33%-615-Qd 02 F R Load 2118 As1Ad 81 Aol 24T siu113 €12
(¢©) Explain type -C (Two quadrant) chopper with circuit and waveform.

(8) aigu-20 (2- suis3e) A2 A dofl 2152 210 Acgial 2418 yefat 53,

(@) List general applications of DC shunt motor.

(1) Q121 2102 22 ofl evot2d GuUadiAl ofl AIE] Glalldl.

(b) Draw general circuit diagram for single-phase dc drives.

NN

(o) 13 91201 g1gd iR Aol o 2A(52 S1R1IA1H 12,

(¢) Draw waveforms Vi, i, V,,, i, for 1-phase half-controlled (1-pulse) converter at

1
g)
firing angle o = 40° (with FD).

(8) 13 ais $216¢S (1-Ucd) $0dé (FD A19) al s1u[R21 2i21d = 40° H12 doil dg
S11 BB V. g, Voo, iy ER).

OR

(@) List various braking techniques in dc motor and draw anyone circuit.

(1) g).20.0022 2112 A&y ATor 2solls ofl §1€] Glalld) 2401 SIg Ul As ofl ATz €13)..

(b) Classify insulating materials and permissible temperatures.
(c1) goteay@lear 2dlR2ud of dofl 2auRuz ofl (AR e2ifug uollser 53,

() Explain 1-phase full-wave- controlled DC shunt motor drive with circuit and Output
voltage,output current waveform (0=30°).

(8) 1% ga- Au Sodles sl.2A1. 2ie e glgcat Hi2 AsT2 2H1Geye NERY V, idl
A1B2Ye §22 ofl AU 131 2118 AH] (a=30°).
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