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Sixth Semester
Electrical Engineering

Scheme July 2008

ELECTRIC TRACTION

Time: Three Hours Maximum Marks : 100

Note : I Attempttotalfivequestionsoutofeight.

gE Gnd ii t qf4 qer Ed 6ftf r

ii) [r case of any doubt or dispute, the English version question
should be treated as final.

fu-{fr $ q-{R } nk e+rrqr ft-qrE fr faft { eiffi qrqr b
qeq o\ 3iftq qi-a1 qr$rTl

1. a) Definethefollowing. 3

D PetrolElectricTiaction

D BatteryElectricDrive

iii) I.C. EngineElectricDrive

fr-T of qfurTfr-f, fiftqr

D i-fr-d ft-gd {i6{'T

D ffi fuo ara-t

iii) orT{.{ft gq-{ frgd srdr

b) WritetheDisadvantages of ElectricTraction. 3

dg.i ris{uT fr Eftqf ftR*}r

c) Write shortnotes onDiesel ElectricTraction. 6

d-q-iT tqf, €o{q c{ {ifern Mrqf ftfuqr
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2. a)

3. a)

b)

b)

c)

t2)

d) Classify the different systems of Railway Track Electrification.

Explaintwoofthemindetail. 8

H fo ftgd-+.wr q"nfui oi o.60" fiftqr B-+i t ffi q\ w
f4qd EUfq fifrql

Differentiate between Electric Traction Locomotive and Diese1

poweredtractionlocomotive. 3

a-gf, riofrI G d-dd elfr'ffir rffireq {+T{ { 3t-cn sIE

6ftqr
What are theAdvantages of25 kVA.C., 50 Hz, Elecffic Traction

system? 3

25 ffi qlee g.S., 50 E&, A-gd {iofu cq-rfr b'arq ftfuq I

List the different problems Associated with A.C. Traction System

andComparebetweenA.C. andD.C. System. 6

c-.q'r+tr qm qio{ur wt-fr t fid< frfur HqETorI o} U* q-<

6ftqr
Explain Feeding and Distributing system of an Electric Traction

withthehelpof diagram 8

ftgf, riofu cq-fr fr ftB.r qd fl{dlu cuTld ot fu* ff rcrqar

i\ suh 6ftqt

DrawtheBlockDiagramofA.C.ElectricLocomotive. 3

r-'za?-tr em fuo ffifu oi do efto dfrqt

How will you locate the Location of Tiaction sub-station? Draw

Linediagram. 3

€o,{ur sqb-< & rgn-c fr Rft d* on otiz Wdr melr

Describe the Traction sub-station major equipments in brief. 6

€ofu sqbq il gw sq-{suii o\ q+fHH it EDfd fifrqt

d)

c)
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d)

t3l

Describe the Simplified diagram of Automatic Signal Track
Circuil. 8

E-qft-d qteT -6 qfoq b sgaaq fui or qufr fift\l

What is Catenary and why it is used? 3

trtqt Eqr t q {6 Tqi sqfi ft qrft t?
What is Section Insulator and its puqpose? 3

fr+sT{ ger+ort Tqr tf,r t ofl{ 5r-or v}euz

Describe the Booster Transformer. 6

{€{ cReTrE-d or qofq fiftqr

Classify the different types of current collection systems and

describe the Pantograph current collector with its diagrams. 8

erT{r {iT6ur eqTfui d +pfo 6ft\ \'q MHm qRT qilEo o-r

rlfu qnh fifrqr

Write the advantages of series-parallel starting of traction
motors. 3

€o{ur fui h }uft-eq1qFdr qI{EIH h .rn+ ftfuf t

Why D.C. Series motor is more suitable for Electrical Traction
purpose? 3

RE erRr 4!ft q}-c( tgd riofu b ft\ 3TfU6 s!*ft eqi tz
Write ttre desirable characteristics of traction motors. 6

€o{q +c{ fi aitud Wfi o1 frfuqr

Describe the Linear lnduction Motor (LIM). 8

ffiq f{q qld{ oT ffi frftqt

4. a)

b)

5. a)

c)

d)

b)

c)

d)
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6. a)

t41

Write the desirable requirements of Braking systems used in
TiactionSystem. 3

€o{q cqrd q sqqi{ { qTi ild iffiq cur-d fr sio-+q gqio}
ftfosr

Write the advantages of Regenerative Braking. 3

T{-frr ifrhq 5 anr ftfuqr

Describe the Series-parallel control of D.C. Series Motors
(TractionMotors)withthehelpofconnectionDiagram. 6

RE enq M qtc{i (€oEuT ffi) il ffi-qqnFfr{q ftdflr o)
oi+em s-qlrrE{ fr wdrrdr t qftto fiftqr
ATrain weighing 600 tonnes is going down gradient of 20 in
1,000. It is desired to maintains train speed at 40 kmph by
Regenerative Braking. Calculate the power fed into the line.
Tractive resistance is 50 N/tonne andAllow Rotational Inertiaof
l07o andeffrciency of conversionrsl57o. 8

9+. F fr-s-mT qR 600 e{ t, 1,000 ii zO srg{ }Bin-c q{ qr RA

tt R-qqftq ilFhr b 6RT F fr.rfr oi +o fu. *" qftqra +t{
qrfir oilqQqcn tr im;.r fi anur ar{q o) q--{.rq. fr r{ eTHd fr qq-qr

fiftqt F or cRfiq 50 q=/r+ \s guflq qsdq eqf or
\H LOVo ofu e-(ai fr e{Tdr 75Vo tt

7 . a) What are the Special Requirements ofTrain lighting? 3

tr fr qcFTaT quser il ftq fra)s q-s-*} r{rr d-ft t?
b) WhatareTrackCircuits? 3

io qRcq rqr dt t?
c) What is theRequirementofTrain Signalling? Explainone of the

differentTrainSignalling systems used inhrdia. 6

tr RflqfuT (*ib-oq) ft eqr 3r-qqq-cnirT t z qrqo { scd,r fi qri
ooft Ag, tr Rn-{fu,T d fi fAffi w or quh fifrqr

b)

c)

d)
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d)

t5l

An Electric Train weighing 400 tonne is accelerated from rest up
a gradient of 1 in 200, at a uniform rate of 0.9 kmphps until a
speed of 65kmph is attained. poweris thencut-off and thetrain
coasts for 1 minute along level track. The Brakes are now applied
and brought to rest with Retardation of 3.3 kmphps. Find Specifi c
energy consumption. Allow l0Zo Rotational Inertia andTrain
resistance is 5 kg/tonne. g

qo. ft-gd tr fr'€-oT qn 400 e{ t, 0.9 fu.fr.s.ri.s.t. b eqr Eqj=i
qrE t, 200ii 1 3Tq iBdu-e h ar-a w ft)ilq 3tcmerr t mrn+ d*
65 fr.+. tft qu-fl fr GTfr+-dq qft a-o dfud d-fi tz gsh etE

eTHd y-qrq o.rc Rqr qror t 3AR F 1 ftqg il ftq g'krcr to w
qRF (ffir) rrft tr {sh qrE io a..Tmq F :.: fr.fi. c.Ei.c.i{.

fi q;q{ fr qq t t-+. -.fr qrft tr ftRrE s-ef uqo enr qrc Eld
frftqr qrflq q-.s-.q oT qFr l\vo dw ic oT cmq o-r sFr
5fu.r.ffi-t'

Compare Mainline, Urban and Sub-urban services. 3

gq drq{, crtq q sq-rrr$q t-srcTf ft gmr frftqr
Definethefollowingterms. 3

! TiactiveEffort

ii) CoefficientofAdhesion

iii) Scheduled speed

frq q-qi o) qfu{rR=d frfrqr

D *Feq eqm

ii) frc-oq gqm

D 3rg{fH-ir qft

Describe Mechanics of Train movement r.vith the help of

8. a)

b)

c)

Diagram.

t{ Tqit-i fr +bFw{ or r+fd{ qnh fifrqr
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t6l

d) ASubUrbanelectricTrainhas a maximumspeedof7Okmph.

It has a scheduled speed of 44.5 kmph with a stop time of'

35 seconds. TheAccelerationof thetain is 1.5 kmphps, calculate

the Retardation. The distance between stops is 2.5 km. 8

\ro sq{Tfiq frgd iq ff orff6dq ,rfr ZO ft.fr cfr ria tt qsfr

3r-dqfr( qfr ++.s fu,fi. qfr ddr t G frlrrq ulr+ 3s A+w t
iq or stu 1.5 fr.ff.q.Ei.q. frbus d a\ T<{ o'T qt=t srd

fffrqr ffii h +q fr Et 2.5 ft.fr tt

-er€r €<>
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