Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA IN ENGINEERING — SEMESTER 4 - EXAMINATION -

SUMMER 2026

Subject Code: 4342401 Date: 15/05/2026

Subject Name: D.C. Power Electronic Converters & 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 simple calculators and non-programmable scientific
calculators are permitted.

5. English version is authentic.
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(a) Give classification of DC motor.
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(b) Draw Torque-speed characteristics of DC Series Motor and DC Shunt
motor.
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(¢) List factors governing selection of electrical motor Drive.
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(¢) Draw and explain circuit diagram for 3-phase dual converter dc
compound motor drive.
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0.2 (a) Explain dynamic conditions of a drive system.
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Explain steady state and transient stability of electrical drives.

A3 slScl HI2 RS e wA glotoflAe (A (AN U A .

Draw Torque-speed diagram of hoist for 4-quadrant.
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Explain regenerative braking of DC compound motor Drive with circuit.
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Draw circuit for 1-phase dual converter DC shunt motor drive.
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Draw basic block diagram of electric drive.
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Explain rheostatic braking of DC shunt motor Drive with circuit.
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Draw circuit for 3-phase half wave-controlled converter with R Load.
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Draw detail structure of DC machine and explain its main parts.
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Draw circuit for 4 quadrant chopper.
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For 1-phase semi- controlled Converter with R-L Load (without FD):
Draw its Output voltage and output current waveform (0=60°).
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1-3% A 5216 $0c1E: % R-L AlS UL BISIAA B (FD cd(R) el
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Draw waveforms Vin, ig, Vo, ia for 1-phase half-controlled (1-pulse)
converter at firing angle a = 0° (without FD).
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List application of 1-@ Dual Converter.
1-0 SYUA SoclEetl GUANs YA oletla.

Explain step-Down dc chopper with Wave form.
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Draw circuit diagram for 3-phase dual converter dc shunt motor drive.
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Explain principle of step Up DC Chopper with circuit.
U5e A R U AU Sl AU Rgid Ul

Draw circuit and waveform for Type -C chopper connected with DC
series motor.

2l Ul AUR U ASRAA Sl A3l HeR 12 Aetl Acgl ua
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Explain type -C (Two quadrant) chopper with circuit and waveform.

25U (2- salls?2) AWUR o Aofl AlSe wal Acslal WA cdet 53A.

Draw circuit for 3-@ Full Converter drives with Shunt DC Motor.
3-3% §C 5 2ot Sl Hl2R gl ol usle stauauH €L,

For 1-phase Full- controlled Converter with R-L Load : Draw its Output

voltage and output current waveform (0=45°).

03
o3

04

oy

07

03
o3



Q.5

Ud u

“)

(c)

(%)

)
(b)

“)

(©)

(%)

-5 §EA-5021CS $00UER HIS R-L Al A Aoll B2 ye dleex v oy

B2y 522 AsH el (a=45°).

Explain 1 phase semi controlled connected series motor drive with
circuit and application.
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Explain Control strategies of chopper
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Give Classification of chopper according to voltage and direction of
output voltage and output current.
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Explain Three phase shunt motor drive with circuit and Wave form
(0=30°).
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