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SIXTH SEMESTER
ELECTRICAL ENGINEERING
SCHEME JULY 2008
ELECTRIC TRACTION

Time : Three Hours Maximum Marks : 100

Note : (i) Attempt total 5 questions out of eight.
P IS | | UM 9e7 g DIV

(i) In case of any doubt or dispute, the english
versior question should be treated as final.

e} oft TpR P g 3rear faae & f[RART o
JSfT 99T b UeT Y IifH AFT SRR

1. a) Describe the requirements of an Ideal traction

system. 3
T 3rgel Gepsur HurTeft Y STaegehdrall B HaT
4 quf i)

b) Compare a.c and d.c systems of track
electrification. 3
ot Rl & g gv iR e
yonferal &Y ger Hifgl
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c) Explain series and parallel control of Traction
motors. 6

TP HICR! B Af-FHR FRIF0 B TS|
d) A train has schedule speed of 60 kmph between
the stops which are 6 km apart. Determine 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

Td g7 P SR T 60 Bt w. €. g S b
a1 weAl Rt g 6 et =t <@ 21 wifr-
THY g WHNIT A 8 Aferhd fy bl
qM e 9 2 fpftae 9 ff R @ @afa
g 3t w g o & ) | Afed gt g1 weeH

&1 R T 60 Vae 2

2. a) Write advantages and disadvantages of 25 KV,
1-¢, 50 Hz A.C traction system. 3
25 fb.alee, Wb %, 50 gSST, Heeh GRT Hepsur
TuTel! & o™ T9 gri+an forRaw)

b) Describe in brief problems associated with A.C
traction system. 3
geaTgd! ERT HpHUT HuTTelt | HafeR TRl
a9 § qui Hiforg)
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Name the different systems of current collection
Which system is better explain with diagram. 6

YRT U yonforat & 9 forRau) et aRy
HUEY WU S8R Bidt & R wfed 9ueed)

Explain drum controller with neat diagram. 8

et Frias 9 w8 R s GasEd|

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

IS dRe &1 2 ? FfST aive a1 et i
3R W&y 7 quf FHifrl

Describe protection system for A.C traction. 3
T R YO oot gq AR Womeft @
quis HIR

Write short notes on : 6
1) A.C track circuit
it) D.C track circuit

fém fewooflt foray
i) . o gRuy
ii) . 2w gy
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d) An electric train weighing 200 tonne has eight
motors geared to driving wheels each wheel 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

T faregd oF @1 g 200 T & 398 8 faeqd Aiey
orft & S aree (grafdn) dfgal & et 81 Tod
AT afed @1 @ 90 /Y 81 27 @Y 30 [Ppus |
48 farfirer &t TR (TIRY) W @R & ford R
9 3TEf 1 A ST DHIFTT e HIeR A | ar
ST 319 200 H 1 31 FepsT wfRYer 50 =g /e
Toffg STee@ ¢ & IR @1 10%, R aruma 4
derr fieR qarar 80 wfaerd g

4. a) Explain working of master controller in brief. 3

TReR 407% &Y PR Haa § FHeed |
b) Explain regenerative braking. 3
A IR P G|
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Explain train lighting scheme used in Indian
railways. 6

s Yo 5 G @t et 2 s e
P U |

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

& @8 Wal, SUTRI T4 TR |aT 8q)
TRY-F9 a5 it ik w9

What is the principle of OHE design? Give its
composition. 3
OHE & ey &1 Rigra a1 g7 9P |67
(FartieT) TS|

Describe the function of each equipment used
in A.C electric locomotive. 3

yeaTact et fdela demifea H RIER T STl
&1 B &Y H T

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

o o Afed a9z
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(6)

Derive the relation for 'Specific energy
consumption'. 8

"fafdre ot @ua’ & oy ot wenfig Hifv

Describe Kando system of track - electrification.
3

o@ fegdiaxur &t Fos! yunel @ quiE Hifm

Name the different catenary constructions and
which one is most common is use in Indian

railways. Why catenary is necessary. 3
faftrs et TRaet & AW foray) R Yo
o I TTGT T | g1 PSR I JAaTD g ?

What is coefficient of adhesion? Explain the
factors which affect co - efficient of adhesion.
Define dead weight and adhesive weight also. 6

e (BmeT) o T & ? Riue o
IRATNT F=A dTet DR Bt FHZY | JIIR 0@

g YR @t gRyifig S|

A 500 tonne goods train is to be hauled by a
locomotive up a gradient of 1 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 1. track resistance
1s 45 N/tonne and effective rotational inertia is
10% of dead weight of train. &
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Th 500 T hY A1 o7 i 1.5 Forfioeis & waeor
A 407 | P A TIuIA SR Pl kb (39) e
SIT Y81 81 AP BT YR oI Tedel B GeT
ST IR Ife U aaet (g91) T R 2427 |§
Hfers 7 @1 g qone 0.31, TSt wieriy
45 =g /T T g goifa Sigea ¢F & g4 IR
@1 10% gl

7. a) Write advantage of series - parallel starting. 3
LUf- TR ARV & a9 ferRau

b) Describe desirable characteristics of traction

motors. 3
HepUT ARl & o areia (anasae) srfirerem
BT Ui B

¢) Why signalling is necessary in railways?
Explain colour light signals. 6
XeTd H HebT TLAD T & ? PR A1SE el
Pl TS|

d) What is total tractive effort? Derive the relation
to calculate total tractive eftort for propulsion

of train. 8
Tegof eUr T T 22 wRgel T gaT aw
STIeT PR 2 HTALID TuTeh T HifTT
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8. a) Define average speed, maximum speed and

schedule speed of train. 3
o & eifa wfy, arferesam wify den MafRa 7y
31 g Sifo)

b) Whyb{aking system is required? Explain with
diagram\'Plugging type braking'. 3
ARG U 2 aase & ? AT e STRIEH
P! ot SR TS|

c) Compare electric traction system with steam
engine traction and diesel engine traction

system. 6
o R Fpdur | FHiful

d) Draw layout of traction sub - station and list the
equipments used. Explain function of each
equipment. 8

HHHOT IUDhG BT AMNST FITAY T IUDBRON
3Tt SIS | YD UGN BT BRE FHATGY |

— T e
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