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Sixth Semester
Electrical Engineering
Scheme July 2008

ELECTRIC TRACTION
Time : Three Hours Maximum Marks : 100
Note : ) Attempt total five questions out of Eight.
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i) Incaseofany doubt or dispute, the English version question
should be treated as final.
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1. a) Discussbriefly historical background of various traction systems

in Indian Railway. 3
wmmﬁﬁmwﬁwmﬁm
gl & IR A €89 faeRer

b) Describe briefly disadvantages of electric traction system. 3
fagga dadur yonelt & Qi 1 GEY 7 aviT HR

¢) Describe advantages of electric traction system. 6
faEra depdor yunelt. & el @1 guie HIRT

d)  Derive equation for maximum speed of train assuming trapezoidal
speed-time curve. E 8
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2. a) Classify braking systems used in Indian Railway. 3
IR Xerd § SRgert (STANT Y ST arett) ﬁﬁﬁaﬁmwﬁm
1 IfieRUT BT
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Explain briefly with diagram plugging type braking as applied to

d.c. series motor. 3
AfihT SR STRU Someft ot fReEuRr St Wier F R day &
e wfga e ,

Explain composite system of track electrification. 6
o federy 6 aife Tl @) T

Describe working of series parallel speed control method of
Traction motors with diagram. 8
AR AR Y Ay P F Aol wmiaR ﬁusmr fafr
riwuet @t aui R afd Hiftrl

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

o &t st =, siftran w1t 3k SRR Tret B gRuIRe
Name the methods of current collection in electric locomotive.

Explain how overhead system of current collection is superior as
compare to others. ’ 3

foega ciimifea & urr g A Rt & T ey waeTd
& HA RROR aRT g yoreht s &t g F O §?

- Draw layout (single line diagram) of traction sub-station. List the

various equipments used at TSS.

SFIT IYB;, Bl AASE ST T | memﬁr
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A train runs at an average speed of 50 kmph between stations
situated 2.5 km apart. It accelerates at 2 kmphps and retards at
3 kmphps. Draw the speed-time curve for the run and find the
maximum speed assuming a trapezoidal speed time curve. 8
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Explain why d.c. series motor is most suitable for traction duty?
3

m@ﬁﬁm%ﬁﬁa%ﬁwmﬁ%%ﬁmm
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Describe briefly the advantages of series-parallel starting. 3
M—Wnﬂm%mﬁw#ﬁqﬁaﬁ?zﬁﬁw

Describe problems associated with single-phase AC traction
system. Suggest means to get rid of them. 6

wmmﬁ’mwm&aﬁg&aﬂzﬁ)é

et e 1 v SRT TR PR TH & TS
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Explain working of metadyne control system of d.c. series traction

motor with neat diagram. S 8

Wﬁaﬁmﬁﬁmﬁvﬁlﬂaﬁﬁﬁﬁﬂwé

erered Friaw woTe’ 6 i Tl

Classify various kinds of catenaries used in the Indian Railways.
‘ 3

Wiﬂéﬁmzﬁaﬁmmmaﬁaﬁﬁam
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Define Dead weight, Adhesive weight and Coefficient of
Adhesion. : ‘ 3

gﬁw,ﬁqﬁmaﬁ?ﬁmgwﬁﬁwﬁmﬁaﬁmu

‘What is specific energy consumption? Explain in brief various
factors which affects it. - ‘ 6

ﬁﬁmmmﬁw’a‘?sﬁwﬁﬁmmﬁﬁmwéﬁ
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d)  Anelectric train has quadrilateral speed-time curve as follows. 8
) Uniform acceleration from rest at 2 kmphps for 30 sec.
i)  Coasting for 50 seconds.
m) Braking period of 20 seconds.

The train is moving a uniform up-gradient of 1%, tractive resistance
1s 40 Newton’s per tonne, rotational inertia effect 10% of dead
weight, duration of stop 15 seconds and overall efficiency of
transmission and gear and motor as 75%. Calculate the value of
its schedule speed and specific energy consumption of run.

& IR Il &
)  fosmarawen | teEE ©RO 2 kmphps 6 &R @ 30 AP
& forg
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o 1% & 39 AfIgue R U@ THE ©Y | 1Y @ @ 31 ofFe
feRiY 40 N/e 2, goffa Stew ot 897 & 59 9R @1 10% &1
R BT A T 15 Apvs JUT FER0 MRR @ A H ot
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6. a) Give composition of OHE. o -3
RRIOR aR & za=T1 =] |
'b)  Draw neat sketch of pantograph current collector. And write its
main advantages. 3
ﬁ@mﬂmwuamaﬁrwwﬁamﬁaﬁ?sﬂiﬁ?@w
forRay ) _
c) Describe about feeding post, sectioning arrangement and
sub-sectioning post. 6
HIRET Uike, Qe gaver qur we-AFAF IR FT qu
S
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Explain with diagram working of Buck and Boost control system

of traction motor. Write its main advantages. ‘ 8

e R B TEal § 95 W@ e P ol (Fepeur AR
$) G FEff TEER TS T A gargd|

" What are the high voltage supply" system at AC tractlon

sub-station? Give approximate idea of size of transformer used
there at TSS. 3

o Wwﬂﬁmﬁmmmam@?ﬁ%?
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Name the various signals used in Indian Rallway Why, 51gna111ng
is necessary? 3

W%aﬁﬁmﬁﬂ@#ﬁﬁﬁﬂaﬁ%mmlw
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Explain with diagram single battery system for train lighting. 6
ﬁmm%%ﬁwﬁmﬁmﬁaﬂﬁﬁwﬁt

Derive equation for total tractive effort for propulsion of train. 8

aw%%ﬁgﬂﬁmm%@mzﬁrq@ﬁiﬁml

What is elementary section? Name the miscellaneous equipments -
at control posts or switching station. 3

Teied QFe |1 2R Zﬁﬁamm@rﬁrﬁ%‘é’aﬁmwﬁmﬁ
Ry Iyl & 9M fefagl

Describe regenerative braking in brief. 3
<89 § e SR @ Ui SR
Draw and explain speed-time curve for main line service. 6

g@aﬁ@m%%&ﬁww@ﬁnwmi
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d) A 200 tonne motor coach train having 4 motors each developing
6000 N-m torque during acceleration, starts from rest. If the
gradient is 30 in 1000, gear ratio 4, gear transmission efficiency
90%, wheel radius 45cm, train resistance SON/tonne addition of
rotational inertia 10%. Calculate the time taken to attain a speed .
of 50kmph. ‘ 8

TP 200 &1 i Aex Bra o7 e 4 AN Tl g RS AR
6000 Rpeei-iex @1 go1 3mget R axclt &1 aRew (fsm)
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