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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4350907 Date: 27-11-2024
Subject Name: Electrical Traction & Control
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.

Marks

Q.1 (a) State advantages of electric traction system. 03
sl () 94525 2521 (iUl sluel Rlidl. 03

(b) Define the following terms: (1) Average Speed (2) Acceleration (3) 04

scheduled speed (4) costing retardation
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(c) A train run with an average speed of 40 kmph. Distance between 07
station is 2 km. Values of acceleration and retardation are 1.5
kmphps and 2.5 kmphps respectively. Find the maximum speed
assuming trapezoidal speed time curve.
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OR
(c) An electric train has an average speed of 42 kmph on a track, brake 07

between two stops 2100 meter apart. If the train accelerated at 1.7
kmphps and braked at 3.3 kmphps. Find the maximum speed
assuming trapezoidal speed time curve.
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Q.2 (a) Explain the electrical characteristics of traction motor. 03

Usl2 (W) 25Uel Hleredl 8asdlsd dleeilsdizdl yuedl. 03
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Explain why D.C. Series Motor is most suitable for traction purpose.

2520el &q HI2 D.C. [R11oy Hle Ul HI2 Alell 410U 8, d yuextdl.
Explain transition. Explain working of shunt and bridge transition

with diagram.

2U[2st UHostdl. 02 el (Gl 2llemeuste] sl wisld AUl

yHdl.
OR
Explain the working principle of Pulse width modulation control.

U (Asel H1syaLlel 52ldell s1sI3] [Regidal uned).
Draw and explain speed torque characteristics of 3 phase induction

motor.

33 905520el Hl22e{l LS 215 alet [BLsd i) £12) Ma AHosdl.
Explain starting series parallel control for two D.C. series motor

with diagram. What is plugging? How it is employed to dc series

motor?
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Write merits and demerits of regenerative braking.
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Explain how the location and distance between two substations is

determined.

0 Yool dRe{| WY WA ¥{dR 3dl d «ssl Ul B, A

yHodl.
State the requirement of Tractive Effort in Electric Traction System.

Derive general equation for tractive effort.
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OR
State and explain the factors affecting schedule speed.

[215Y6S 1Sl WAR Sl URWUL %@LLcl] ol A1,
Explain the importance of neutral section.

26 A52ela] HScd YU,
Explain the factors affecting specific energy consumption. Define

train resistance and coefficient of adhesion.

AWRAsls Ao seloal WU 523dl URHON yHomd). o
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Draw the layout of DC locomotive and label the main components.

DC cl51H1(2dell Q1162 €120 W Hul el2s)A g2lld).
Explain working principle of Rosenberg Generator with neat

diagram.
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Explain the construction and working of pantograph current

collector with neat diagram.

U2\ ALS 522 5A52200] Uoll el S1 219 w15(d 118 M)
OR
Draw the layout of single-phase ac locomotive and label the main

components.
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Explain the working of battery change over switch with neat

diagram.

A9 W 15(d A18 23] s Wl RaUs{l s1H{13] uHdl.
Draw the power circuit diagram of composite locomotive and

explain functions of main equipments used in it.

s (352 GlS\H)(2del) UlaR U5 SIRUAM €12) e AHi duRdl
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Explain the principle of magnetic levitation.

N (25 Ald22letsl] Riegid AMosdl.

Explain working principle of monorail and metro system of traction.

252Ustef] Hlo136 el N2\ (euell 13 Riggidal Auestdl.,
Draw neat line diagram of 25 kV traction substation. Briefly explain

main components used in 25 kV traction substation.
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Explain high speed traction system.

&1o 1S 252Uel (M UHd).
Describe construction and working of Linear induction motor.

(AR Boss2lel Hleell Ustl W s1of drlet $3.
Write a short note on Arno convertor. Explain Negative Booster with

diagram.
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