SCHEME OF VALUATION

(Scoring Indicators)

Revision:2010

Course Code: 5037

Course Title: Electric Traction

Qst No Scoring Indicators Splitup | Sub | Total
score total
I(1) A system of electrical conductors in a generating or receiving | 2 2 2
station on which power is concentrated for distribution.
I(ii) Subsection is divided into elementary sections to rapid isolate | 2 2 2
fault and to facilitate maintenance work.
I(iii) f ;Vemca[ (axial) distance between the catenary and contact | 2 2 2
Iled encumbrance
[(iv) Disectyeurrent system 1+1 2 2
e Single frequency AC system
e Single phase ency AC system (Any 2
e Three phase AC syst é points)
e Composite system
[(v) e Safe indication \ T O\Z 1+1 2 2
e Danger indication \(L\
e Provision for automatic application of brake to meo (Any 2
train. C)ﬁﬂ;lts)
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1(ii)

The slope of the contact wire with respect to rail track is called
contact wire gradient.
Contact wire gradient is very important at under bridge and
OH line crossing.
Maximum permissible slope 3mm per meter if the train speed
is more than 100 KM /Hr and 4mm per meter if the train speed
is less than 100 KM /Hr

(i)

The type of the construction of OHE to be used is primarily
determined by the train speed. The effect of train speed on the
current collection by the pantograph will be understood when

$ behavior of OHE under the passage of pantograph is
ol

d.
%e pan of pantograph along the overhead wire pushes

it up §am amount of pushup.

The conta re after the passage of pantograph,
suddenly sags a s vibrating vertically due to
elasticity of the system.

3. When the collecting spee{}@eds 120 kmph, a

contact break phenomenon is like ccur in the

overhead wire system having simple caten@(r[r@stem.

(iv)

A third rail is a method of providing electric pow%r @a
railway train, through a continuous rigid conductor placeg
alongside the rails of a railway track.

It may at a distance of 0.3 to 0.4 mm from the running rail.

The conductor rail is supported on ceramic insulators or

insulated brackets, typically at intervals of 10 feet (3 metres)

or so.

&V =

[I(v)

Cable collector
Pole collector

Bow collector

Pantograph collector

2+2+2
(Any 3

points)
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1I(vi) 3+3
Fixed signals [Name :3
Hand signals marks]
Detonating signals [Explanati
on 3 |
[I(vii) ¢ DC dynamo used in traction is of totally enclosed and | 2+2+2
rugged construction so that road dust and jerks have no | (Any 3
effect o its working. points)
e Polarity of dynamo and battery should match.
e It should give constant output at varying speeds
L >
1I(a) ‘fré?,vf rmers. 4+4
Interrupter; List any
Circuit break{Q@ four:4mar
Bus bars. \Z@ s
_ ' é Explanati
Isolating switch @\Zﬁ on: 4
{Of\ i marks
1i(b) V\( 7
I. Substations \P
Feeding post i o Each
Sectioning C@ one
Sub sectioning mark

Paralleling posts

Sub sectioning post

L Sn By e o R

Elementary sections.

Page3 of 9



[V(a)

%otection system for 25 KV catenary has to fill some special
re(iirginents.

In the case where a traction load is present on the line, and the
load impedaﬁ@\izer than the impedance of the feeding

system, the impeda f@ig ificance is analogous to that
associated with the impedat’(é/a es in 25 kV systems

In the case of a short circuit, the imp%@@lu is related to
the feeding system only, but takes into accounl\Z;;ﬁsence of
the feeder and of the catenary (both of the failuré ling, an@f

{

in which such conductors are connected (in series or in

the line of the system related to the second track) and the

parallel) through the fault and the autotransformers.

4+4
Fig 4

Explanati

on:4

2

IV(b)

1. System Voltage
Availability of HT grid lines
Availability of land

Losses in track conductor system

Sl

Maximum permissible voltage drop

2+5

Name : 2
marks

(Explanati

on 5)
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V(a)

OHE includes catenary and contact wire.

A simple polygonal type of overhead equipment is comprising
of a single 65 sq. mm. size Catenary wire of Cadmium Copper
and a hard drawn grooved copper Contact

wire of 107 sq. mm. size suspended from the Catenary by 5

mm dia copper dropper wire spaced 9 meters apart.

The Catenary wire comprises of 19 strands of cadmium

copper, each strand of 2.10 mm dia. with overall dia of 10.5

%m having about 80% conductivity and 65 sq. mm cross-
e

cﬁ'pn;}l;rea. The contact wire is a solid hard drawn grooved

electrolitic copper of 12.24 mm dia and 107 sq. mm cross-

sectional are $ current carrying capacity of both wires is

600 Amps. The ung SIze of contact wire is 8.25 mm.

2+3+3

V(b)

i_ Modified Y - compound c.‘.l.ten;'_v\( !
support ,&nppm—t

Fig shows modified Y catenary and it’s a push up. It is a
combination of Y structure with compound catenary system. [t
has good push up and current collecting characteristics.

Drawback of this construction is balancing of tension during

stringing is difficult. Installation and maintenance id difficult.

%

4+3

Fig 4

Explanati

on:3
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Vi(a)

OHE supporting structure

4+4
Fig4
Explanati
on:4
e
VI(b) OHE maintéhdnte-schedule 7

1. Check nut nctgo

2. Check clearance%xed structure (Each

3. Check height and stagng tact wire point

4. Checking overlaps carry |

5. Cleaning of insulators O\Z mark)

6. Removing hard points \(b

7. Check performance of sectioning switches ) OC)

8. Check lubrication of moving parts jb

VIi(a) Two current collectors. 2+6

Name : 2

1. Cable collector marks

2. Pole collector

3. Bow collector (Explanati

4. Pantograph Collector on 6)
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VII(b) Diamond pantograph
4+3
Fig 4
Explanati
on:3
vy,
VIIi(a) Methovd?of ri}gg and lowering of pantograph 3+5
1. Air ralsed gr wered Method
2. Air raised spring name |
3. Spring raised air Iowere mark each
O\Z Explanati
\(D on5
" O merks
mar
@
VIII(b) | Maintenance of pantograph @

e Connection between moving parts is provided with
conductive braided wire.

e conductive braided wire and bolt check at regular
intervals

e Static contact forces should check at regular intervals.

* [nsulators should check at regular intervals.

e (Clean at regular intervals.
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[X(a) Distinguish between three aspect signaling and four aspect 2+2+2+2
signaling
» Aspect Signal .7 Any four
. Yellow, w are o points
. ii 1wt - each carry
| 360 _ i 2 marks
P45+ 3/ 20)
feceit m mming ; b:.luar wﬁl sacelve: two sccessivill
fore red warnings before red :
ver lap is more Over lap is less 4
e poss required s less | Sgnal poss requined is e 4
LCRRLEL LR
IX(b) Iﬂ}l advantages of colour light signals. 7
%onomy
Simp of indication to drivers Each
3. Bette{% toydeal with traffic of varying speed. point
4. Better controzd@ é carry |
5. Easy operation mark
6. Manage heavily worked@a@
7. Increased line capacity ‘(OO \Z
X(a) Method of obtaining unidirectional polarity. L\ 4+4
Unidirectional polarity generator O )
2
Explanati
on:4
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X(b)

Traction dynamo method of obtaining constant output

irrespective of speed.

Tt RMINALS
\ -AJ’-:!JJJ.Q
v ",

s .

7Y Laosustive
SCREW

\
gt f
; /

S
1"DYNAM 0

~PULLEY

e T

4+3

Fig4

Explanati

on:3
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