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SIXTH SEMESTER
ELECTRICAL ENGINEERING
SCHEME JULY 2008
ELECTRIC TRACTION

Time : Three Hours Maximum Marks : 100
Note : i) Attempt total five questions out of eight.

P M3 H F 41T UL g HIRT

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

feredt ft UpR & g are@r fare 6 Ry &
3froft aTeT % We Y SifdH T SR

1. a) Explain plugging type braking as applied to d.c.
series motor. 3
fow arr Soft o i uredt aRIes @) FEsg|

b) Draw speed time-curve for urban (city) service
and explain in brief. - 3
TR 1 & TI-F0T 5 SR der way
A |

¢) Explain series parallel control method of speed
control of d.c. traction motors with diagram. 6
foE T Fepor Aic”i @ Soft-AeiaR FRir fafy
&I o TR a9
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d) A train is running with an average speed of
72kmph. The distance between stops is 6km.
Train accelerates at 2kmphps and retards at
3kmphps. Calculate the maximum speed and
schedule speed of train if station stop time is 60 sec.
and speed time-curve is trapezoidal. 3

Tep Yermiet 72 faht ufy e i offed @re | ue
< 21 21 o 3 il o ol 6 R, 1 37 2 )
TR sieT Uiy Hepus i &R A @i aerm 3 el wfy
HeT Tl Y i ) Aufed gt g1 ar o &
ifererer TfRT eI SRR TRY 3T A ST hHNTT
afe formY @1 F7g 60 U SR T THI-TD
A 2l

2. a) Define following: 3
i) Average speed
i) Max speed
iii) Schedule speed
=1 1 gy BT -
i) S =
i) erferepay iy
iii) SR e

b) Explain duties of Traction Power Controller

(TPC). 3

"Fepduy aTfer fiTes’ & ehdieal bl THSTSY |
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Explain working of Buck and Boost control with
diagram. 6
9 U4 g R @ i wfkd wEesd

Explain working of Drum-controller with neat
sketch. 8

‘Bt s’ bt Brivoet woee R dftd T

Draw layout of traction sub-station (A.C.) and
level it. ' 3

TAIGT TRT HPY 0TI, BT ST I T
faf¥=r sl & AW eufe)

Explain protection system of transformer at A.C.
traction sub-station in brief. 3

APNUT JUHG, TR GRABIR T GRETT T0TIA! 2 HEg

s
State the various type of signals used in Indian

railway. Explain best popular type signalling
system in brief. 6

HIRART Xt | UGN 8 arel ATt o 3 wiepalt
& 9 R | G SareT Aleplirg Haba wunelt o
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d) The distance between station is 3km and the
schedule speed is 40kmph. Station stop time is
20 sec. Assume braking retardation is 3kmphps
and maximum speed is 1.3 times the average
speed. Determine the acceleration required to
run the service if the speed time curve is
trapezoidal curve. 8
Qv &5 v 1 o 3 Rl o s TR
oH 40 5. ofy der 31 Reed @ fasm v
20 VU g1 RIEF Hee 3 R, wifty g ufcr depve
81 e St fy siga iy A 1.3 T 21 @_0
1 A S HioTT AR Y 5 Fh Wi &I

4. a) Define: 3
i) Dead weight
ii) Adhesive weight
iii) Coefficient of Adhesion
gfeifsa Hifsig
i) HI9R
i) fgeT IR
iii) frOep (SIS o

b) Explain main features of pentograph current

collector with neat diagram. 3
YR GIRT WTEe &l I faesarali &) w@es
e afa quel
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Explain regenerative braking. 6

greiT STRIE Pt ISy |

Derive the equation for tractive effort developed
by a traction unit. 8

UF Y e gRT Rl dadl 99 5 Rl

SR R B

Describe main electrical characteristics of
traction motors. 3
SHeuT ARt & g faeg arf¥rereii @t aufT HIRR
Explain in brief the factors affecting the schedule
speed of train. 3
o1 B ST TR Y I e dTe IRt Y
ey H qenEy)

Draw speed time-curve for main line service and
explain. _ 6
U oIg 9a1 & o Miy-www 9w iR oiik
SEEE

A 400 tonne goods train is to be hauled by a
locomotive up a gradient of 2%, with acceleration
1 kmphps. coefficient of adhesion is 20% track
resistance 40N/tonne and effective rotational
inertia 10% of the dead weight of train. Find the
weight of locomotive and number of axles if the
axle load is not to increase beyond 22 tonne. 8
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6. a) Write the advantages of electric traction system
over other. 3

foregct o Tt} & 3T Y et A T forRau
b) Explain ‘high voltage supply’ arrangement for

traction sub-station. 3
<epsUT SUDbG;, B ST dlecdl UG’ TR B
|

c) Describe about feeding post with diagram. 6
HifdT e & AR F Rl avf HIR

d) Derive formula for specific energy output. 8
fafirse St Frfa g Gt wftrfea SR

7. a) Write formula for total tractive effort. 3

quf gfor T B 9 forfat)
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b) Explain in brief single battery system for train

lighting. 3
o ST (MhierT) ¥ Teper St el @Y wiay
o quE |

c) Explain working of ‘Master controller’. 6
TR e &t prRifaf wHemsd

d) An electric train weighing 200 fonne has eight
motors geared to driving wheels, each wheel is
90cm 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 S0N/tonne, the effect
of rotational inertia is 10% of the train weight,
the gear ratio is 4 to 1 and gearing efficiency is
80 percent. 8
Tep 200 & 1 Rgd ¢ § 8 Hiey &t & 3 Aied
e ufedl | M § uies ufgd @t e 90 I,
2| T AR GRT ARy et smeef &1 7 i
HIRTT S 1 30 Ao H, 200 F T (1) b 39
Ifewve w48 Rt Tfer gier &Y 1 7% @fa A

H ¢faeg wftRlg 50 =g/, gofig Sieca s
&1 A9 ¢ P Jd IR B 10% aer MR 3
41012 3R TR gamm 80 wfiea 2
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8. a) Explainin brief function of catenary. 3

ot 1 ey F Pref TS|

b) Write advantages of 25kV, 50Hz 1-9 A.C. traction
system. 3
25 b diee, 50T, Tepet Shef, TeaTa | GTRT Hepor
oAt & o forRaTl

¢) Explain multiple unit control method. 6
9% goprd i fafty &1 Wl

d) Explain Working of metadyne controller with
diagram. 8
YeresH e & erifafy R wfta awssd]
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