Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - V EXAMINATION - SUMMER 2026

Subject Code: 3350907
Subject Name: Electric Traction And Control

Time: 02:30 PM TO 05:00 PM

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.

5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1

Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A,
(1) List any four disadvantages of diesel electric drive.
(2.) Sixa galBes sigadt Siguel AR AR 24R) Glotd).
(2) State advantages of high-speed traction.
(R.) 81 2U1s 2s2lctall SIRIERA RNd).
(3) What is the importance of dead man’s handle?

(3.) 35 Nowt Bsct ol WOLRUAL g BD?

(4) List different types of overhead current collector system

(7.) 2R 35 5202 5As22 Rreoll QRY UsAell L€l w0

(5) Prepare list of special switches used in train lighting.

(W) 3ot ctss@orui Guloti Ao 2l @AY 2l Al YR dauiR 53\,

(6) State main requirements of traction substation.

(5.) 3satot w2 atetoll ut 3Rl eudl.

(7)  Explain KANDO system in electric traction
(9.) Ryd 2s2uat #12 sl0g 2R 2]

(8) Explain importance of Neutral section.

(¢.) cizct Asateto] Hacet AMAA.

(9) Define scheduled speed Give equation of it

(€.) ol oA ol cautvaut 210l Yot L.
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Q.2

Q3

(10) State the importance of speed time curve.

(20.) 2l 213t sdqf saca @I,

(@) Explain working principle of monorail and metro system of traction.

(1) aoiidet 210 A 25Ut P20l 51513 Rgid 2Hewal.
OR

(a) Explain Magnetic levitation in traction

(24) 25210131 joisly AlAR12101 A1)

(b) Draw speed-time curve for main line service. Explain each period in detail.

(@) yva cigol Aui a2 2Uls-2ige sd €121, €25 AHA1ANG A[AcR A,
OR

(b) Compare speed-time curve for main line, sub-urban and urban service.

(@) v cigot, 2A01-210101 210l 21670l 24(T2t Hi2 2U)s-21gfH 5Toll gttt S,

(¢) Define average speed, train resistance & acceleration with respect to electric traction

(8) gQlszs 2stiotoll 2AecTai 222121 BSU, Zololl AAAY 24al YA UVAIRI 52
OR

(©) Tllustrate the equation of specific energy consumption for electric traction and explain
factors affecting it.

(8) gQlses 2siol Hi2 AssA Gl dURiRIg] 23{1s201 AVl 240l A 24212
sdl URoo] Ao

(d) Derive equation for tractive efforts required for acceleration of train.

(S) Zototl LAl #12 ¥37] 2fSed s iq] 2alls2El dRA.
OR

(d) A train runs between two stations 12km apart with average speed of 60 kmph. If train
acceleration and retardation is 3 kmphps and 4 kmphps respectively, then calculate its
maximum speed. Assume trapezoidal speed time curve.

(S) As 2ot A 2801 } 12 SlAlf122 €2 B, Aofl 92 60 kmph ofl 2122121 dAcid & €13 B.
1 gotofl U3 ol U[AMA] AHoi$H 3 kmphps Hal 4 kmphps &1 dl dofl HadH
oA M. A2AIGISIR AMA A4 d5 LRI,

(a)  Justify significance of D.C. series motor as a traction motor.

(1) 252101 222 13 120, AeNoll leell Hecdal Ao BA,
OR

(@)  Illustrate the working principle of linear Induction Motor and state three advantages
of linear Induction Motor as a traction motor.

(1) Yuflal gosseiol Hizol sIRisI] Rgid £211A) 240 2s2Uat 122 A3 20l gosslof
Hlz2all ARl SIRIEI ¥ RIId],
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Q.4

Q.5

(b)  Write short note on Rosenberg generator.

(1) Axs016137 o2z Uz &8 ofle cuil.
OR

(b) Explain the use of metadyne control system with diagram
(@) Reisigol [Giinel RReaall GUilal 2H15(A 2418 A1)
(¢©) Compare open circuit transition and shunt transition.

(8) 2t 21(82 2162210 24al 202 2I(6RUaioll cioll S,

OR
(¢©)  Explain bridge transition in details.
(8) Qe zi¥2ucial Qa4 AHend).
(d) Describe Pulse width modulation control with respect to traction motor.

(5) 2sziat dlleraii 2icciati ucal [Qgel HlsyARiol [GiistRle) dilat 521,
OR

(d) Draw and Explain series-parallel control of two D.C. series motor
(s) & D.c. Aeldll Nerd] AwN-21aidr [GRIAEI €1 Hal 24

(a) Draw sketch of A.C.. & D.C. composite locomotive and label each parts

(1) 21.20. 213 8.2, AR R ASIA2Uall 25U €13, £25 ™IvIa Acid S2
OR

(@) illustrate working of pantograph with sketch also write advantages of using it.

(1) 2321 2118 Vodl2lisq] S127 24214, 243l Aol BUN Il SIRIEI YRS AU,

(b) Write a short note on Arno convertor.
(c1) 24101 5002 U2 As 28] ofle vl
OR

(b) Describe battery change over switch used in train lighting.
(o1) 201 ciglealaii Guloti Auid) Aedlrgiz 2d1 geidl,

(©)  Draw single line diagram of 25 KV a.c. traction substation. List main components
used in it with their function in brief.

(8) 253 21.20l. 252101 2161222101 ol [RAA digat SIRAA EA. AT GUAIHI Addll
Hua eieslofl A1€l gsAi daall sIF 418 geidl.

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

() 252101 B 2112 ) 3¢ fossruat Hleroll SIRUEI 2Hal ARSIUEN ¥IIA),

Page 3 of 4

03

03

03
o3
04

ok 3

04
(o3
04

ok 3

04
(o3
03

o3

03

o3

04

(o3

04
oV

07

04

ok 3



(b) List the different types of electrical braking system and describe anyone
(@) RRY usrd galszgsa A1 Rreadll UlE) catid 2ial SlURI AS of dwiol 5

(¢©) Explain feeding post for electrical traction system with diagram.

(8) 2115 219 Ryd gsRAat RD2ea iR glslool e 2Axwdl,
(d) Explain nose suspension drive for power transmission.

(S) uigz 2120t Hi2 ol 22Ve=Ual SITY AHAA),

*kk
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