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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) —- EXAMINATION — Winter-2025

Subject Code: 4350907

Subject Name: Electrical Traction & Control

Time: 10:30 AM TO 01:00 PM

Instructions:
Attempt all questions.
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. Make Suitable assumptions wherever necessary.
. Figures to the right indicate full marks.

Date: 20-11-2025

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.
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. English version is authentic.

Give classification on Track electrification for Overhead Power supply

B\ dES UldR AW (A HI2 25 A (52 (532161 U ddf[s8L A1),

Explain Electrical Features of Traction Motors.
25%1et Hl2Hell (Add (AN I uHosdl,

Explain Trapezoidal Speed-time curve with sketch.

By Y19 20A 856 1S-218M s (Aol HHold),
OR

Explain System Used for Overhead Track Electrification and explain any

one in Details. i
&S 25 va[se(s52d HUle GUALIMI Adid] 1M wQlid] e

S16URL A sa (do1dd R qHodl.
Give Comparison Between DC Series Motor and DC Shunt motor.
Slal A1 HleR i SlAl 2e2 Hl2R dA YAWIHRI 2414,

Explain Starting of Two DC Series Motor Using Series- Parallel
Connection.

AQ(- UAHidR H1SIRLell GUAIL 53] A S1A] (R3] HleRs(l eLd
541l T AHomdl.
Explain repulsion motor with necessary diagram.
[RuAQLel H122e %03 SIAIALH U1 Yol
OR
Explain factors affecting specific energy consumption.
QU85 elo] dUALL o WA $2di UWRG0N YHowd),
Explain Regenerative Breaking with Advantages and disadvantages.
SLAEL Wal 51U A1 Rae1[2d K591 UHemdl.
Explain Series to parallel Open transition For DC Series motor.
SIAl RIRU Ul UL 1R g URdd 216U {1uel 21 [em32let HHd).

Explain Tractive Effort (Force) Required to Overcome Various Effects.

[clay WA &2 sl UL W3] 2[52d Udeedl (o) yHdl
Explain Feeding and Section arrangement of Traction Substation.
2520l U2 QUeAsA] 81591 1A As2eloil cudell (Alloaril) AHemdl.
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Explain catenary system.

5213 (A2 yHendl.
OR
Draw key diagram of 1500V D.C. Substation.
1500V D.C. d22lelel] S SIRAIAM €13 dHen1dl.,

If a =2.8Km/hr/sec, p=4 Km/hr/sec, Vm = 50 Km/hr, t2 = 50 sec
Distance 0. 2 km Find K, total time T, and Va using Trapezoidal Speed
time curve equation.

¥ If a =2.8Km/hr/sec, p=4 Km/hr/sec, Vm = 50 Km/hr, t2 = 50 sec,
d= 0.2 km €l dl QUAlesd 1ils 21ou sd qH5WUe1l Guldl

S K, 54 AHU T, Al Va 204l .
Explain Metadyne Control system to adjust speed of Traction Motor.

252sl Hl2Rell »sua HH[wA sdl Ul N2llse 52ld (e
AHod).

Give classification of Electric Locomotives.

pal52s @S (Bcs] adlsl v,
Define Following Terms
(1) Adhesive Weight (2) Dead Weight
(3)Specific Energy Output (4) Specific Energy Consumption
oflAef] 22cll U WAL R 521,
(1) WS&Rd goyel 2) 55 dge
(3) ALssY el wGye  (4) ULsSY Welos] Seoviule
Explain about Rosenberg generator with Sketch.
B U1 AQAW %12 (AR Adl,
OR
Explain Working of Pantograph as Current Collecting device.
532 5A5(291 GUSL d13 UedlALse] s1 Auextdl.
Give Classification of Traction Substation.
2520el YU R22Uste] {51 A1),
Explain Single Phase AC Locomotive and its Components in details.

[Rio1d 52 W] dlslHI(2d W detl gesla [AaLdlHi qHedl.

Draw only sketch for Variable Frequency Drive (VFD) for three phase
Induction motor.

ol 3% ©e5521el HleR Ul ARAME glsderil Sled (VFD) Ul HIA
By e,

Explain Linear induction motor with Advantages and application.
AllAYR oS50 H12Rel SIUEL Aol A [\ 501 UL YHw1dL

Explain Mono Rail system with Their Advantages.
Hloll 3¢ (e detl 11 419 yHod).

OR
Give definition of High-Speed Train and explain factor Affecting High
Speed train.
S18-1S 2otof] L] W U] 1A ©18-RULS olal WUR Sl URWO
yHoxd).

Explain working of Double catenary system with neat sketch
State Principle of Magnetic Levitation and explain Electromagnetic
Suspension (EMS) in Detail
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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 (d) 04525 2521 [RieHell sluel Rlidl. 03
(b) Define the following terms: (1) Average Speed (2) Acceleration (3) 04

scheduled speed (4) costing retardation\
(W) oflAeil 21 cAUALRA SA: (1) URAA BSU (2) WAL (3) o

2flsyes Als (4) slaeleal 12152lel

(¢) 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.

(5) WS 2ol AURALA 40 (5H] Uld salsell BsU €lS 8. Wt dRs] 09
dd 2 (sHl 8. udal W dIpestell YR WesH 1.5
[sHl/sellsAss wa 2.5 [sHlsalsASS . 2UAlesd Als
21oH 59 413l HedH »SU Al

OR
(¢) 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.

(5) Sa[525 golefl 25 U URUA 35U 42 [5H] Uld sdlsedl 8, 2100 09
Hlewdl wcd? A R d als qalddidi #1d 8. 24 1.7
[sHl/saLs/ASeS «il 35U W20 di B wa 3.3 [sHl/sA15/ASS
u% %as adlld 8. 2UMesd s 2lod sd dIdld HedH »suU
20l

Q.2 (a) Explain the electrical characteristics of traction motor. 03

Usl2 () 25Uel Hleedl 8asdlsd dleeilsdizl yuedl. 03
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Explain why D.C. Series Motor is most suitable for traction purpose.
252l &q HI2 D.C. [R11os HleR UL HI2 Alel 410U 8, d yuexdl.

Explain transition. Explain working of shunt and bridge transition

with diagram.

2l[2st UHosdl. e e (Gl 2llemeuste] sl wi1sld Al

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

U (Asel H1syaglel 52ldell s1sI3] [Regidal uued).

Draw and explain speed torque characteristics of 3 phase induction
motor.

3325 Be55%1el Hleredl dls 215 alet(Blsdll €12 wa yudl,
Explain starting series parallel control for two D.C. series motor
with diagram. What is plugging? How it is employed to dc series
motor?

Q Sl Ry Hle HIR 2U3al Rl Wad 521 SIAIAM

A18 quesdl. WEidL ) 82 SI{l {11 HleMi d-ll Gualal 34l
Ad a2

Write merits and demerits of regenerative braking.

RogeiR(2c GA(501e1L SIAEL el ARGIUEL G,

Explain how the location and distance between two substations is
determined.

0 Yool dRe{] WY W ¥{dR 3dl d «ssl Ul B, d

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

Derive general equation for tractive effort.

0a[525 25200l [AeHUI 2(5ed Wseell weRULd walld). 252

A5 UlRetl AUl UH]50U4 dlRd.
OR
State and explain the factors affecting schedule speed.

[215Y€S 1Sl WAR Sl URWUIL %QLLcl] ol A1l
Explain the importance of neutral section.

26 A5Qelo] HScd YU,
Explain the factors affecting specific energy consumption. Define

train resistance and coefficient of adhesion.

AWRAsls Aot selead WU 523dl URHON yHomd). o
A Wal Sl[sR02 21§ WSEAetal UV 5.

Draw the layout of DC locomotive and label the main components.

DC dlS\1H1[2deA) QuLG2 €1R) el Yud e sla e2lldl.
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 51 219 w15(d 118 M)
OR
Draw the layout of single-phase ac locomotive and label the main

components.

Ridg-¥3 Al dlsldlfeds] quIBe el M Yud €esla

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

diagram.

A9 W 15(d A18 23] s wldR Raus{l s1H{13] uHdl.

Draw the power circuit diagram of composite locomotive and

explain functions of main equipments used in it.

sW) (352 GlS\H)(2del) UlaR U5 SIRUAM €12) e A duRdl
Hu Y ltelletl sl UHomd).

Explain the principle of magnetic levitation.

N (25 Ald22lstst] Riegid AMosdl.

Explain working principle of monorail and metro system of traction.

252Ustef] Hlo136 el N2\ (euell 1A Riegidal Aol
Draw neat line diagram of 25 kV traction substation. Briefly explain

main components used in 25 kV traction substation.

25 KV 250el qUi2Qleled]l 2aRE9 dleyet SIAIAM R 25 kV

25210l YRR dUR Ul YUt g2 5lal A [EHHT Al
OR
Explain high speed traction system.

&1o 1S 252Uel (M UHd).

Describe construction and working of Linear induction motor.

(142 Boss2lel Hleell Ustl WA s1of dRlet $3.
Write a short note on Arno convertor. Explain Negative Booster with

diagram.

Rl SectéR UR 251 olld quil. AA[2d oferal SIAIAM UL
Yl
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 5 (NEW) — EXAMINATION - Winter-2023

Subject Code: 4350907 Date: 08-12-2023
Subject Name: Electrical Traction & Control
Time: 10:30 AM TO 01:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

State advantages and disadvantages of electric traction system.
85215252t [RARUALS U1 HANRS A &1 1%L L)
Explain why D.C. series motor is mostly used as a traction motor?
SRR sHI2R UM R 52l 22d N 3 u el ay U 1 Dy Hestd).
Draw a simplified speed time curve and explain each part.
dleladlselgusdeluadele seiolAHox1d).

OR
A train has a scheduled speed of 60 kmph between two stops 6 km apart with a
duration of stop of 60 Seconds. The rate of acceleration and retardation are 2
kmphps and 3 kmphps respectively. Calculate the value of average speed,
maximum speed assuming simplified speed time curve.

AERLIEETIE 60 (sl (Aot (dA 6
[slew1dd1A21UgRA 1SRNV AHY 60
A5SOUPIMAHeAeRAE5e56E 2 (sl 3 [s:{laef 50

AleldlselsH sy R1R (SaHHMAR Qs ] sefla1ld L1520
Draw the key diagram of 25 KV AC substation.
25 KV AC 404 22leloll SIS 1AM ENR]
Explain series-parallel control of two D.C. series motor
AS1{1A1 e Rl ANRe e seld quemdl
Explain the classification of traction substations.
252Ue1 A2 2UeAoja [ s A M)

OR
Explain the negative booster.
BB ECTAREEE LA e
Draw and explain series parallel control for 4 motors.
4 112U 2l AR »URdd s2la el A qHd)
Explain methods of feeding traction substations.
252U q W 22letefl 51519113l uoxscl

State advantages and disadvantages of three phase induction motor for traction
purpose

252stel |&qH 218l 3OS SRAAU2ReALS UL 1HANS 1A £ 1% QL L)

Explain bridge transition method for speed control of traction motor.

03

04

07

07

03

04

07

03

04

07

03

04



Q.3

Q4

Q4

Q.5

Q.5

(c)

()
(b)
(c)
()
(b)
(©)

()
(b)
(©)
()
(b)

(©)

(@)
(b)
(©)
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State and explain electrical & mechanical features of traction system
252eluts [de{l8a (52 sauAH B[ 56 a1 (LS5 1L 1A A Y UM
OR
Compare open circuit transition and shunt transition
WUt [emlei ol 2L [sohRleiad v Ld)
State advantages of repulsion motor in traction system,
252Uyt [dHiRudlel et s el Ldl
State the types of braking and explain regenerative braking system in detail.

& (53let USRI [Ro5e13 (2 [Soruest [ [ard uHexidl

Explain working of the battery changeover switch.

Q) 23 Yoyl clR (RalUefl s 1 e [dyHo1d)

Explain Rosenberg generator in detail

ogetugofeyete (Adlda R U
Explain major equipment of composite locomotives and their functions with
diagrams.
sUldLS e S\ st iquad deildelLsIAd el S A HU 1Ry Hom)
OR
Explain bow-collector in detail

ollsasecdldd Ryudl
Draw and explain the Arno converter used for auxiliary power supply.

s lATU IR UG I [RAUR A 1A LAl e 2R €11 A M-

Draw and explain block diagram of D.C. locomotive

SlflalsiHl [eaetledlsSlaIAMHE1 A 1AM HoCL
State the advantages of high speed trains.

sloRilseetells a1 w L)
Explain the principle of magnetic levitation.

N (e sAcl22letet) (e d uHow1dl

Explain pantograph collectors in detail.
Ue2lALssA 52 [Aoldd RUHC)

OR
State the advantages of monorails.

A ENRICETETRRADN TSI
Explain the variable frequency drive for three phase induction motors.

gdl5we 552Ut 2M 12 RAW e [§sds{lS Lo uHwd)
Draw and explain magnetic light switch and single battery system.

N (esalee Raua Ridgul el iU el Ay )
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