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To err 1Is human

T RS S
ST e | |

To safeguard against that error Is Signalling



Why Signalling for Rall
Transport ?
U Safety in Rail Transport
U Safety on ground
U Safety onboard
U Increase line capacity run more trains on the same
tracks

U Operational Benefits through Advanced Signalling

Railway Signalling Systems are required to ensure safe train
operations byReducing human dependenceto make

Optimum use of existing line capacity




Design philosophy of Rail Systemsfailsafe

x All signalling systems, equipments and components
have to befail safe.

x  Failure of any signalling equipment or component
should either result insignal displaying most
restrictive information i.e. DANGER or impose a
restriction on the movement of trains.
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Track Circuit : An electric circuit formed along the running

rails. Function is to detegdresenceor absenceof a train on
that portion of track.

ﬂ I DC Supply - "

Insulation Joints
Track Not occupied : Track Relay is Energised



Track Circuit : An electric circuit formed along the running

rails. Function is to detegdresenceor absenceof a train on
that portion of track.

ﬂ Ll DC Supply

Insulation Joints
Track Not occupied : Track Relay is Energised



TRAIN DETECTION

TRACKWCIRCUIT AXLECOUNTER

AFTC

DC
(JOINTLESS)

Audio Frequency Track
Circuits

Counts no. of Axles



POINTS : A Mechanism provided on the track to facilitate
diversion of trains from one route to another.

(Our Engines do not have steering wheel as available in motor c~"3)




HAND OPERATED POINT

Different Mechanisms
for operating Points
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Semaphore Signalling

STOP

5 T
STOP
CAUTION

*
‘ PROCEED

PROCEED
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Colour Light Signalling (Multiple -Aspect )

(@)
O
CAUTION
STOP O
O
<TOP T Be pre.pared to stop at
next Signal B
¥R
@) 1B
O
ATTENTION () PROCEED —
O 11
Be prepared to Pass next]/ Proceed with full - -

Signal at slow speed permitted speed _._



LED Signals

(Light Emitting Diode)

ADVANTAGE; CURRENT CONSUMTION LOW
(110mA COMPARED TO 300 mA in Signal Bulbs)
ELIMINATION OF BULB FUSING
HIGHER VISIBILITY

So far about 3000 signal aspects have
been provided with LED based signals.




Development of Signalling

Electronic Signalling

Electrical Signalling

/

Electromechanical Signalling

/

Mechanical Signalling




s, (M o Panel =’

SSl is as interlocking system which employs micro processors ant
software for interlocking functions.
Advantage of smaller space, power, cabling and maintenance
requirements besides fast software based upgradation facility &
flexibility to meet changes in yard layouts.
SSils provide high level of reliability, availability and fail safety.

Computer based Oating Console

(Solid State Interlocking)



Signalling.on Indian Railways

Installation

Token less Block Working
(No. of Block Sections)

Automatic Block Signalling (Track kms.)

Multiple Aspect Colour Light Signalling
(No. of stations)

Panel Interlocking (No. of stations)
Route Relay Interlocking (No. of stations)

Solid State Interlocking (No. of stations)

1,380

3,571

3,112

2740

204

91



Interlocking Principle
CHECK

A Complete route for reception of train is unoccupied
AAll points are correctly set & locked
A All Conflicting signals are at Danger

Position(RED)

A Level Crossing gates (if any) are closed

Till Then

All Clear




10.2 Requirements for different standard of Interlocking

Type of Reudimentary

Equipment /arrangement S5td. 0 S S S
1. Max. speed over the i
Facing Point unrestricted 1 all armicsible
on the main line in kmph -
2. Point equiipment .
) Setting Local — Local Central operatio
operation | operation | operation
. . . Facing point lock
1) Locking Padlocking | Key lock  JHand plunger or polnt machine
. L Lock bar or track
L arrangement : circuits
v )Detection Mo required | Required Required Required
Jsolation | d[?_ _______ Not Required| fj_D ------------- g
dnterlocking Indirect Indlirect Indlirect




10.2 Requirements for different standard of [nterlocking

Type of Reudimentary
Equipment /arrangement 5td. 0 Etd'll Et-E!.-II i
4)Interlocking Indirect Indirect Indirect Direct
Cuter bracketed
Juter uter braDclitStre ] nome starter
5)5ignals LO common | bracketed o ctarter| . VaTEr
Home e o Advanced starter
(If necessary)
Distant home
| | starter
Distant [istant |
O nome starter Home starter Starti?v(?Pce
necessary)
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NEAL’s BALL TOKEN SINGLE
LINE BLOCK INSTRUMENT

DOUBLE LINE BLOCK INSTRUMEN

Block Instruments: To ensure only one train moves between two stations at a tim%




ABSOLUTE BLOCK SYSTEM
Station A Station B

L
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Overhead Wire
Or

UG Cable

Block Block
Instrument Instrument
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ABSOLUTE BLOCK SYSTEM
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ABSOLUTE BLOCK SYSTEM
Station A Station B
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ABSOLUTE BLOCK SYSTEM
Station A Station B
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Overhead Wire
Or

UG Cable

Block Block
Instrument Instrument




ABSOLUTE BLOCK SYSTEM
Station A Station B

Z

Overhead Wire
Or

Underground Cable

Block Block
Instrument Instrument



ABSOLUTE BLOCK SYSTEM
Station A Station B

LSS FSS




Double Distant Signal

_ anal Inner Distant
Distant Signa Signal Home

80 [oso | e

YY Y R
YY Y with Route
G € Y
G G YY
€ € €

Distant Signal: YY : Stopping on Main Line; Or Being Recd on Loop Line

Distant Signal: G: Being Received on Main Line



AUTOMATIC SIGNALLNG
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Signal Clearance automatically done by Train Movements

Automatic Signalling




Signal Clearance automatically done by Train Movements

Automatic Signalling




Signal Clearance automatically done by Train Movements

Automatic Signalling




Signal Clearance automatically done by Train Movements

Automatic Signalling




Signal Clearance automatically done by Train Movements

Automatic Signalling




Signal Clearance automatically done by Train Movements

Automatic Signalling




Signal Clearance automatically done by Train Movements

Automatic Signalling

Available on Suburban Sections



- o L AHIG

7 / /
< (==
—Block.Proving gh.Axle.Counter

Provides a check of complete arrival of the train and proves block clearance
automatically. 488 block sections on IR have so far been covered.




SAFETY AT LEWEL

CROSSINGS

Level Crossings : 37345
Manned : 16,607 m
Un manned: 20,738 .m
Telephones: 15572

Interlocked : 7428
TAWD: 4







UNMANNED LEVEL CROSSINGS:

TRAIN ACTUATED WARNING DEVICE (TAWD)

Y Audio-visual warning of approaching train to

roao
Y Tria

users
s conducted In the field.

Y Suc

n devices are being provided on 100

Level Crossings in first phase

Alarm Systems at LC:gates
USING OPTICAL OBSTRUCTION
(The Japanese Way)




Reducing Human Dependence through Advanced Signalling

ATP: Automatic Train Protection

ATP & Mobile
Communication, Sweden

Cab Signalling with ATP

(Shinkansen, Japan)




Auxiliary Warning System(AWS)

= U Applies Brakes automatically in cas
‘ “Driver disregards a ¢ Signal

Suburban

Trains, | U Regulates Train Speed to 15 KMPH
Mumbai | onYellow Aspect

U Controls Train speed cin' [ signal

(Available on WR (1987) & CR Suburban Section:
on Mumbai).

ATP : Automatic Train Protection






