
Ft20tst6246 Total Pages : 8

SIXTH SEMESTER

ELECTRICAL ENGINEERING
SCHEME JULY 2OO8

ELECTRIC TRACTION

Time : Three Hours Muximum Marks : 100

Note : (i) Atternpt total 5 questions out of eight.

gE 3nd d t qf4 qqn Ef, frfrqr
(ii) In case of any doubt or dispute, the english

versiori question should be treated as final.

frffi tfi ron h {tr srerqr ftqrq fr faft d
cliffi qrqr b qqq o) 3ifdq qrqr qri.nr

1. a) Describe the requirements of an Ideal traction
system. 3

96 qrEef do{ur qqrdft fi enEq{trdr3Ti o.r de}q

{ qufr 6ftqr
b) Compare a.c and d.c systems of track

electrification. 3

Qo f+qfrowr fr riqr+tr qrr frr REqnr
qun.fut fr ger+r fifrqr
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c) Explain series and parallel control of Traction
motors. 6

€o{q qHi } r}uft-q-qidr fordq d sqsE}l
d) A train has schedule speed of 60 kmph between

the stops which are 6 krn apart. Detennine the
maximum speed, assuming trapezoidal speed

time curve. The train accelerates at 2 kmphps
and retards at 3 kmphps. Duration of stops is
60 seconds. 8

\o, in fi 3rJqfud.rft oo ffi q. Ei t d f6
d €emi ftaTfr qt o ftrfr qd rS tr qft-
Htrrr Tfi slrm+q qrrfr gi oTfqo-dq qft or
qn ffir {r z ffi.q.q t fr qq li cqP{o

\?i 3 ffi q Ei q t fr Eq t {Fr Ef-.ft tr €eT{
or fu{rq sErrr 60 qt?irs tr

2. a) Write advantages and disadvantages of 25 KV
1-0 ,50 Hz A.C traction system. 3

25 fu.ilc'z, Vfi +-q, 50 Etq, riqrqtr qrcr s6{Tr
qunfr il anr gq ErBqi ftfuqr

b) Describe in brief problems associated with A.C
traction system. 3

q-cqr+tr elrtr s6{q qun-m t dGifq-d wqrqreii or
Helq C quh fiftqr
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3. a)

fbr A.C traction. 3

& gqeiT qurrd oT

c)

d)

b)

6c)

(3)

Name the different systems of current collection
Which system is bctter explain with diagram. 6

sn{t TaTEUT lrunftqJ b qTq ftfuf r otq {fr ETr$

HqEnT qurd ild-dr d-fr t m trtrd ilqflsdl

Explain drum controller with neat diagram. 8

dld ftriTfi C rqtu fu* q-qrd{ eqfls}r

What is f-eeding post? Draw layout of feeding
post and describe in brief. 3

frG.r frr< eqr tl ftgr qhr or Wa drfrq
eft r{dq C quh fifrrr
Describe protection system

q-cq-rq-tr qrur rr6{ur wrd
quh fiftlr
Write short notes on :

i) A.C track circuit

ii) D.C track circuit

€faffi furuft ftne\ ,

i) q {fr *fi qfoer

ii) S rfr l-o qRqrr
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d) ,A,n electric train weighing 200 tonne has eight
motors geared to driving wheels each rvheel is
90 cm diameter. Determine the torque developed
by each motor to accelerate the train to a speed

of 48 kmph in 30 sec up a gradient of 1 in 200.
The tractive resistance is of 50 newtons
pertonne, the effect of rotational inertia is 10%
of the train weight, gear ratio is 4 and gearing
efficiency is 80%. 8

qo frgd F or {qq 2oo eH t {qt 8 ft-qa qH
d,ft t sr) qroq (STqfrh) qEqT t g-.S tr q-C-n

qlEFr qEd mr @Nr 90 ffi tt eq d 30 t-sw q

48 ft;4uu fr qqffiri (qft) sm exi il fti A.omo
Erf, GTTTIf qlr qrq Erd ftfr\ qen-6. d-* or t ara
qquril 3Fr 200 d r t r qioff qRrtq 56 q=/a
Wtrq qse *q il qR o.r 1o%, ftqq 3rg+tf, 4

den ftw Eercil' 80 qftard tr

4. a) Explain working of master controller in brief.

qr{fl foiTfi ft o.rffi €N q nq-srg}r

b) Explain regenerative braking.

grt'qq emlerq o\ qq-flEil

F-
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5. a)
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(5)

c) Explain train lighting scheme used in Indian
railways. 6

Hrftq H d sqfrq oni qrd lq,ro.ren fqqT
o) $T$n$l

d) Draw and explain speed - time curve for main -
line, sub - urban and urban line services. 8

g@' drfl tqT, swrrftq G r.rtq qtq-r tg
qft-r{qq cm drfud .11* $qsrdr

What is the principle of OHE design? Give its
composition. 3

oHE + i+a"q oI fu<r< Tqr t ? gsor drrdq

(o,Eddem) e-dr$r

Describe the function of each equipment used

in A.C electric locornotive. 3

erqr+tr erT{r fr-gddqilq\eq tirgm rinfiswwr
ol s'd €elq d qq-srgO 

r

Explain working of Buck and Boost control of
traction motor with diagram. 6

€oftT +d il 'qo si qe ftizur' fi offift
o\ fud r+tro errflr$t

b)

c)
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d) Derive the relation for 'Specific energy
consumption'. 8

'frfqrg sqf scrd' b ftrd aiqo wnfrd 6fur

6. a) Describe Kando system ofhack - electrification.
3

t{ frgfto,iuT fr orr$ quTrd or quh fifrrlr
b) Name the different catenary constructions and

which one is most common is use in Indian

railways. Why catenary is necessary. 3

frfu{ baTfr €En{rGTi } qTq ftfuqr qR-dq H
ii ot{ fi uqrqT wrcrr d tr ilH qqi snqqqo t z

c) What is coefficient of adhesion? Explain the
factors which affect co - efficient of adhesion.

Define dead weight and adhesive weight also.6

ftq-r{ (qi-{iqq) UUTIo rqr t? frrqo.{ Uuno o)
qftqrfrd o{i q-rd oT-{o} d rJrrr{dt 1oqt \e
frH--f,{ qrq C qRlTrfr-d fiftqr

d) A 500 tonne goods train is to be hauled by a

locomotive up a gradient of I in 40 with an
acceleration of 1.5 kmphps. Determine the
weight of the locomotive and number of axles,
if axle load is not to exceed 24 tonnes
co -efficient of adhesion is 0.3 l. track resistance
is 45 N/tonne and eflective rotational inertia is
l0% of dead weight of train. 8
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7- a)

b)

c)

C eqflr{$r

d) What is total tractive effort? Derive the relation
to calculate total tractive eflbrt fbr propulsion
of train. 8

EW 6{q qqps rqr t? q-W o{ur s-qrfl o-{

sro ori fu enoeu-o aiq-fi rqr-frd fifrqr

Tfi 500 -{ fr qr.{ lr ol t.s fr*ffi h .qwr

d +o fr t il ara qtrurfl, sqr di rw (cv) dr-ar
qr Er tl ffifrq oT sR duT gqq{f, fr dsr
fld fifrq qR vo qqrrd (gS) o-r qR 24 ei +
Grtfo q E\r fuq-f,{ 0.3 l, rimff qRrtq

a5 q=/e+ detT rrurfr qpfu qwr *q il Td qn

or 10% tr

Write advantage of series - parallel starting. 3

M-qqnr qNrr{ }'arq ftrfutr
Describe desirable characteristics of traction
motors. 3

€o{q ffi b ftr} qiufrq (silqqqo) orfrcilernt

or quh fiftqr
Why signalling is necessary in railways'7
Explain colour light signals. 6

H q fi+d=r sTrqaq?D rq\ t? 6FN arqe fiHi
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8. a)

(8)

Deflne average speed, maximum speed and
schedule speed of train. 3

tr fr Gtsd rrfr, GTfuo-dq rrft out FreTfRd r-fr
d qfuTrft-d 6frqr

Whytlaking system is required? Explain with
diagrarry'Plugging type braking'. 39\""9

orrter{ qrrTm Edi e+rqqqo tz wnn qrsq Gnitr{

a\ fud e-ffn( qqgr{h

Compare electric traction system with steam

engine traction and diesel engine traction

b)

c)

system.

f4g-f, do{u qunfr fr gca-+r qM Eis{ €o{u qd

+qd iifu{ qiEn{ur t 6ftqr
d) Draw layout of traction sub - station and list the

equipments used. Explain function of each
equipment. 8

dtn{ur w+-< or dense dFqq oen sroquii ft
Wt q-{T$ii qe+fi $ro-{q a1 ord qq-fldr
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