Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4350907

Subject Name: Electrical Traction & Control

Time: 02:30 PM TO 05:00 PM

Date: 16-05-2025

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) | Write-down factors affecting the schedule speed of train. 03
Usl1 | () | gotell syd AlSel AR Sl UR0uIl qudl. 03
(b) | Explain the principle of magnetic levitation. 04
(W) | Yoisla Alaelstel Riegid quxdl. o¥
(¢) | A train has a schedule speed of 40 kmph on a level track. The distance between two station being 07
2 km, station stopping time is 40 seconds. Assuming braking retardation of 4 kmphps and
maximum speed 30 percentages greater than average speed, Calculate acceleration to run the
service. Assume trapezoidal speed time curve.
(5) | A5 2o Add 25 U ¥o (sl Uld sellsell A5y dUld tld 8. & 2ot def vdR 2 [sH], | o9
R22lsl ofel Udllel] UMY 40 Ase5ell B. A5 R21S2Ueta UL $SU $cli 4 (4] Ul s6llsedl
$5U W HedH »SU 30 251 ddlR Eldle dila, Adial ydiddl Hi2 Wddlefl Ald?]l 520,
2Urslesd 1dls 219U dais iRl
OR
(¢) | An electric train is to have a braking retardation of 3.6 kmphps. If the ratio of maximum speed to 07
average speed is 1.6, the time for stops is 26 sec, and acceleration is 1.2 kmphps, find the schedule
speed for a run of 3 km. assume trapezoidal speed time curve.
(5) | oalses 2eiui 3.2 (5] uld sdiseil A5 Ra152let Sld] 1SN, o) HedH »SU A AU | 09
$SUstl QIR 1.6 €1, dl w2 5d o] HU 26 A5eSell B, el UAILS &Ml 1.2 [5:H] Uld sa1s
8, dl 3 [sHlel €ls UIe (1ud »su 2. 2[UA s 1ls 2leH dnis HIR).
Q.2 (a) | Select and justify any motor as traction motor. 03
UsL2 | () | 252 Hl2R dil} slEul Hleel URie s vial c 1l 3. 03
(b) | List advantages and disadvantages of Linear induction motor. 04
() | 1Y ©o552Uet HleRell SIUEL 2ol ARS1UL Lol ALE] wlatldl. o¥
(¢) | Explain repulsion motor with necessary diagram. 07
(5) | wulsNRl 129 ogRed] w15(d 418 AHosdl. 09
OR
Q.2 (a) | Discuss any one method to make suitable DC series motor for regenerative braking. 03
usl2 | ) | Roser(2a (501 112 AU S1] Aflefl Hl2R Wetical HIR S1SURL RS Useg, (ol Au[ 53, 03
(b) | Describe constructional features of ac series motor. 04
() | Al AQll Hleell ust L s dlet (sl dRldl. oY%
(¢) | List and explain various transition methods for series to parallel. 07
(5) | UHidR AQM I [alay AsHl Ueg (dulefl YLE] vioilc] WA HHx1dl. 09
Q.3 (a) | Give advantages and disadvantages of direct quill drive. 03
U3 | () | SRS (504 SIodell §ldel wa ARE1ALL AU 03
(b) | Explain the construction and working of pantograph current collector. 04
(W) | QoRlALS M lot HALSSetL (1ML A S1e UM, oY




(¢) | Calculate energy saving by series parallel control of 4 dc motors. 07
(5) | 4 de Hledell dHidR [Asle(l Al U1 Gesdef] tiUdsil 2.ld7] 53, 09

OR
Q.3 (a) | Draw the layout of DC Locomotive and label the main components. 03
usl3 | 1) | Skl dlslHlfeaedl dulGe el el Hud t2 sl Quid s 03
(b) | Explain the construction and working of double catenary system. 04
(W) | SHd B2e3] RireMedl Uetl W 51-a UH1C). oY
(¢) | Compare plugging electric braking for dc series, dc shunt and three phase induction motor. 07
(5) | Sl (43, SIl 2lo2 e ¢l $ ©e5521et Hl2R Ui Wil 8a[s52s W ($1e1] ddsil 521, 09
Q.4 (a) | Give classification of electric locomotives. 03
usla | () | valses dlslHl2cs aoflsl osauldl. 03
(b) | Write a note on arno convertor. 04
(W) | 2ol 50423 UR ol qud. oY
(¢) | Construct double battery system for coach lighting and explain various switches used in it. 07
(5) | sl aIe(3a Ul sud W23l e telld] wal dHi GUALIH Adid] (aldy 1Al yHmdl. | 09

OR
Q.4 (a) | Discuss nose suspension drive. 03
Usl4 | (1) | ol dleRlel SISdeil YUl 520, 03
(b) | Explain conductor rail system. 04
(W) | 595522 3¢ [ A1), oY
(¢) | Develop block diagram of AC to DC composite locomotive and give the function of main 07

components of it.

(&) | AAlell ols SIUAMA S s[5 [t (A5 5] 2l detl Hu 25le] 512 241U 09
Q.5 (a) | Explain negative booster. 03
UsL5 | () | adlfed e qHmdl. 03
(b) | Explain high speed train. 04
(W) | e18 1S 2ol yHmdl. oY
(¢) | Derive general equation for tractive effort. 07
(5) | 2lsed vuld I AL qYls8 Had), 09

OR
Q.5 (a) | Define following (1) Dead weight, (2) Train resistance, (3) Co-efficient of adhesion. 03
Usls | (4) | «flA yorw ullid 520 (1) Yd doel, (2) 2ot UldR1H, (3) A dlell As-SlAeH. 03
(b) | Explain variable frequency drive for three phase induction motor. 04
(W) | 9l 32 ©e5521et Hle: Hie dRANE [§5do3{l Sloyd AU, oY
(¢) | Derive formula for specific energy consumption. 07
(5) | UlssA Glosl dURIL Hl2e] ¥y Hadl, 09
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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.

SNk W=

Marks

Q.1 (a) Define following terms: 1) Crest speed 2) Average speed 3) Schedule 03

speed
U1 () vl AL 1) B LS R) AdRer wdls 3) syd Al 03
(b) Explain meta-dyne control of dc series motor. 04
(o) SIAL A1 Hle Hi2 HalsIEet s2ld yHomdl. 0¥
(c) Derive equation of maximum speed by trapezoidal curve. 07
(5) 2UNOSE 59 GIR1LHSAH 1ilSe] 2t dIRd). 09
OR
(¢) A train is running between two stations 6 km apart from each other 07

with schedule speed of 60 kmph. Stopage time is 60 sec.
Acceleration and retardation of train are 2 kmphps and 3 kmphps
respectively. Considering trapezoidal speed — time curve, find its
maximum speed and average speed.

(5) WS 2o As oflonedl € (5] &2 A RAell A €ls] €L B Befl 09
A5Yd dUld <o (sH] Uld selisedl B. 1% UHA 60 ASSell B,
2olofl YAl W Hedl AasH 2 (SHL Uld sl e 3 (5.4 uld
selseil »sU 8. 2uBlsa 1ils- 2loH sda wuleu] 2Au{la defl
HetH $SU ol 42U SY 2.

Q.2 (a) State desirable features of traction motor. 03
USl2 () 2520l Hleell w9efly @il sdll alidl. 03
(b) Explain significance of D.C .series motor as a traction motor. 04

() I A1 Ul 2521t H1eR dlde] Hecd Ul oY

(¢) Explain construction and working principle of AC series motor with 07

diagram and applications. ;
(5) WAL A1 Hleedl Usil Wal S1A Rtedid SIAAM U YUl 09

dell deil GuAlaLl % lidl.
OR
Q.2 (a) State advantages and disadvantages of linear induction motor. 03

U2 () dlelluR 955216l Hl2ell sl el AR S1ueL sQlLdl. 03
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Write short note on repulsion motor.

uenel H1eR (a4l 251 «ilt qu).

Explain starting of four DC series motor using series-parallel control.
YR SIAL {10 HleR Ui AlR»-URad S2ld yudl.

Write short note on master controller.

YR 5216R (A9l 25l oild dudl,
Explain various factors related to location and spacing of substation.
U 2UeAoA | AlBRUed el iR Hiell UZLeoll Yuodl.

Describe working principle of negative booster with diagram.

SIUAM U1 AN 6fe201] SIA [ id YHod),
OR
Explain open circuit transition for starting of dc series motor.
SIafl A1 Hleell 2212t Hi2 et U512 2leablelet uuextdl.
State advantages and disadvantages of regenerative braking,

Aoga32ld Gl [5aleli SlAel A A§1AEL BRI,
Write short note on drum controller.

SH 52laR [dQl &8l «lly @udl

Draw and explain working principle of Arno converter.

Lol Soc2el)l $1 (RAeelid dHd).
Describe working of Rosenberg generator.
AbAW getdes] s1 M)
Draw and explain block diagram of AC to DC-composite
locomotive.
WHL-SI] s1UlH¥le dlslHIla odls SIAIAH 418 HHosdl.
OR
State functions of various auxiliary equipment used in electric
locomotive.

pa(ses dlsldlclaui GuAML Alddl (dfay »{1saslesl

Ulsilo] 51 wlId).
Explain catenary system with diagram.

SIRUAM H18 52413] [eH Huondl.

Explain working of double battery system for coach wiring with
diagram.

SIULAM A1 S - HIR SHE Ae?] [eH yHosdl.

Describe working of nose suspension drive.

o\ UeRlel SIS of 1 L.
State functions of battery change over switch with diagram.

SIUIAM U1 Q23] Aoy BildR 2| Us] s1 21,
Discuss various technologies used for high speed train.

s18 1S 2aui durldl (aldy 2sellel2y) (AN Hquemdl.
OR
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Describe working of direct quill drive.

siuse sdld sisdsy s1d AHomd).
Explain block diagram of diesel electric locomotive.

Sl»d pd(ses dlslillael) eals SiAAM qHd).

Describe working of variable frequency drive for three phase
induction motor.

ol 529 ©o5521el Hl2R Ul dRANE glsdeil si8d quemdl.
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