Induction of Computer Applications in Rail Transport paving way for better
Management of Rail Operations and Passenger Comforts

On Churchgate Virar Mumbai
Suburban Section




Need for TMS for
Mumbai Suburban
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* No.

of Trains on Week Days - 1133
of Trains on Holidays - 1098

* No. of Trains on Sundays - 1080
* No. of Fast Trains - 399
* No. of Slow Trains - 734
* Morning Peak - 228
» Evening Peak - 211

- No. of 12 Car Service - 589

* Headway - 3 Min.



No. of originating passengers per day in millions on
Mumbai Suburban (W. RLY.)
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GROWTH OF SUBURBAN SERVICES (WR)
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HOUR WISE TRAIN DEPARTURE FROM CHURCHGATE

No of Trains

1133 Trains in a day TIME (HRS: From-To)  \wTT No. 71

In Peak hours, each train carries close to 4,500 Commuters

In Peak Hour: 1,20,000 Commuters (30 trains in an hour)



Before TMS, Our Traffic Controllers were managing train operations in the old
fashioned way...

Manual Control Chart

.

\/ -

No communication with Trains




TMS Project on Western Railway

Real Time Train Arrival
Status for Commuters
with automatic
announcements
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TMS has following Main Sub-Systems

For Commuters
» Real Time Passenger Information System

»For Rail Operations

» Mobile Communication between Control Centre & Suburban
Trains

» ON LINE train movements & live signalling indications
» Generation of Management Information Systems
(MIS )Reports, Statistical Data

»>Software Modules for Time Tabling, Training & Simulation,
Traffic Planning & Optimisation









TMS can drive any type
of Indicator Display
System in any language

: LED, Plasma/LCD
Types.

—
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TMS : Passenger Information System

Choice of 2
Trains on each
platform

on 25” Colour
VDUs at station
entrances

U R

Our Commuters can decide which train suits them best




Train arriving in next 5 Minutes : Denmark
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Minute to Minute Information of Train Movements to Commuters



Real Time Train Arrival Status of Trains



’rF DESTINATION 5Cr). AN MODE  COACF|ES
NO, DEr, MINUTES

ANDHERI 5.54 04 S
1 sorvau 5.57 08 S
S

S

CHURCHGATE 5.52 02
2 CHURCHGATE 5.56 06

05:51



REAR VIEW PROJECTION SCREENS PROVIDE OVERVIEW OF
ENTIRE 60 km SECTION




Other Controllers :
Engg, Electrical, Signal, EMU

Traffic Controllers in Main Live Train
Projection Room

é

Server Room (Alpha 1000A DEC Servers)
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TMS Control Centre, Mumbai Central

100 MBPS FDDI (Fibre Data Digital Interface) LAN

Alpha 1000A DEC Servers on
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Automatic Recording of Train Timings

Date : 16-Jun-2003 Time Period : 12 - 03 Hours Section : Churchgate-Bandra Direction : Down Trains

Unit Ne. Churchgate | Mumbai Central Dadar Mahim Bandra
Train No. Remark
Sch. Status Sch. Status Sch. Status Sch. Status Sgh, Status

B0429 G45-546 1315 RT RT RT 1345 RT

BO431 12 Car B71-872 1315 T RT RT TA38T (RT

80433 929-956 (1320 RT 1350 RT

VR415 12 Car G13-614 ! . J o002

BOA437 1005 ¥ RT
1006

2933Karnavati : ! | IPL: STOPPED AT PL FROM 13.51 TO 13.59 HRS DUE
ITO ACP IN CH 3902BABNOT OM WEDNESDAY
Exp. (D)

CR CB41

BO439 519-520

80441 549-550

BOA43 611-612

VR445 12 Car 917-918

CR CAD41

BO44T

B0O449

VR451

BY453 12 Car

B0455

CR CB43

ADAST B11-812

G17-618




Blue Lines: Scheduled Path

Black Lines: Actual Path
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Daily suburban Punct Position Periodic

Percenage oheet

Daily suburban Punct Fosition

(M Fosition
Daily Lost Delays
FCDO Fosition

monthlyincident

Percentage Monthly summary

Delayed Trains Tabular
Canceled Trains Tabular
Actual Rake-ervice Tabular
Bad Runner Matrix

FUBURBAN PUNCTUALITY ON 16 Jun 2003
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Delayed Trains

—Delayed Train List

TD Rake Delay | Direction Stn
BOS0s | 343-550 1 DO B
VRaZEB | Gdo-G56h6 1 LF LOR
ET247 | 329-93k 1 DO GETR
BOS5Z | B31-6a2 1 P A0H
BOS55 | 223-540 1 DO EA
VWRooE | 351-314 z P E%R
BOS5E | 813-646 z P JO5
BCOoad | Bao-Bak 3 DO MRL
BYoo2 | 441-542 3 LF EYR
BAoZd | B23-524 3 DO P
VR2a0 | BT1-612 3 P PR &,
I"JHE'I? G20-326 3 DO |I kILE
BOS11 | 355-556 3 DO JO5
Boa:sy7 | 3052-906 3 DO EA

|

Query | -
2951

1Hed MY A352T Right =

Flash

Delayed Trains
with various filters
eAll UP trains > 1 min LT

eAll trains More than 5
min,etc.

on a real time basis



How does TMS work ?

Optical Fibre Network

EBISAT Interlocking

Signals



SDH STM1 Optical Fibre Network on Churchgate Virar section



Alarm erformance Configura

Sat Apr 26 18:03 2003 admin @ Westem - Railway
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Centralised Network Management of Optic Fibre Network
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TMS STATION CONNECTIVITY
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What is EBISAT ?
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Bombardier Transportation

The EBISAT 890 RTU/Field
station is a Remote Terminal
Unit used for remote control
and supervision of railway
traffic.

EBISAT 890 is
microcomputer based with a
modular software structure

communicating on a common
software bus.

The modules are installed in
standard 19-inch shelves and
mounted in EMC compliant
racks for installation in signal
or equipment rooms.




Trains held up in between stations

Mobile Communication on Churchgate Virar Section




MOBILE COMMUNICATION SYSTEM

Trunked Radio System

——— = DISPATCHER 2
———¢ (BA - VR SEC CONT)

m
i C—
o A
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i

DISPATCHER 1
(CCG - BA SEC CONT)

At TMS CONTROL CENTRE, Mumbai Central




| Mobile Phones in

Suburban Trains

Trunked Radio
System

D

DESP 1

DESP 2




= August 14, 2006
“Uprves, Mumtinl

Mumbai’s
lifeline

Ever wondered why trains never collide? Or
how a motorman knows when to switch
tracks? Welcome to Western Railway's Train
Vanagement System: A giant screen that tells
traffic controllers where each locomotive is
and how it’s doing — all along the 60-Jem line

Aayendra Aklokar
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TRACKING HISTORY

Bombay Baroda and Central

LY Ralleay company s incor-
by an act of the British Parllament

foct the entive system — and
wo're hore to atep I snd make
ature thal doesn’t hoppen ™
The TMS, developed with the
holp of Bombardier Traneports-
tion of Cannda at a cost of Rs X3
groce sl sctivaied tn May 2003,
Holps capture traln mosemonts
and wignals status Information
(statuz of signala, points wnd
tack olrenit) all alopg the 60-km
track betweosss Churcheate and
Viear It alao displuys
n train name and num-
ber, crow namos and
platfem numbers,
*Basically, you can
watch the train as it
poes from Churchgate
1o Viran™ sayu Chief
Tyain Controller DA,
Solankl. “If it males
oan unachedulod halt,
the santrol moom can
call up e ot man
d find out what's
wolng on, and also dl-
vort the trains fallow.
ing 1. The systom has really
helped Smprove puanctuality”
All this cails for t1otal conoen
tration and undivided attention
“Once Inndde twe control room,
we are cutoff fiom tho rewt of the
19 und the focus 15 only s on
train mwovement
noyed oporstions,” ndmits Sodankl,
Adads Train Controller Shabolr
Akmed, monitaring the Church
usto-Andhory section: “For the
stx howrs that you're In this

1808 mos

Colaba Charchgate
station s HOQ buliing
openod s complete
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that the same mistak
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are real trains and resl people
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the railway’s trsining school in
Uda ipatr,” siy's Solank

The software fnciades n hugs,
glowing screan with tiny bitps of
Haht and hundreds of colourful
doty, Al first glance, [t looks 1ike
nomothing off the Star Trek Bo.
terprise. “But we kbow wiat aach
squiggly line stands for,” sayw
Chaterion
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Wireless Onboard Internet

FEEAL TIME INTERMET SERVICES OMBOARD TRAIMNS

eReal-time Internet

esEmail

eSecure corporate access
eOnboard train and crew services

Linx AB : a Scandinavian
train operator

Copenhagan-Gothenburg-
Oslo and
Oslo-Karilstad-Stockholm.




Full Interactive Entertainment system (FIE)
Including audio channels, full video on demand,
birdseye viewing, cityscopes, games etc...

Passenger Audio at Seat system
allows each passenger to select

within various audio sources (up to

10 multi-CD players and 4 radio -
stations) his/her preferred
entertainment program via a keypad
located in his/her seat.

W&

Audio/Video Broadcasting system providing for multiple video
and audio channels (using the same technology and hardware
as the Passenger Audio at Seat system)



Surfing the Web

Send and receive e-maill

w W wW

Secure access to corporate information

§ Access train operator’s web page for
booking, timetables, traffic info etc.

§ Passengers aboard may themselves carry
out reservations e.g. taxi, train,thereby
decreasing the load on the train personnel



Seikan Tunnel 174,240" (33 miles)

SEIKAM

iva.=q0

CHUMMEL

Onboard Information & Entertainment Systems
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News Business Get Ahead
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Watch TV, surf Internet in trains!

February 256
Top Emailed Features Last Updated:

i 15T

* R ”“EIEH s words of Railway Minister Lalu Prasad Yadav
WHHH,HPSSI_IH_‘ from announced that Indian Railways will offer hi-

Dhirt tech semvices on board.

« 10 |:|rt tips for salary

edrners LEI“J hEI':-

LCD ay boards i -'rld :|t m:ur:ur

stations. LCD display screens will give real

time information about the journey. Online

control of trains will be introduced by 2008,

Have you tried this?
question
= on your Deskiop

Advertisements
» Master the Stock Market All overnight mail and expr

=t have anline coach indication display boards
« Business Guru speaks

Moneywiz DEIE
« Stocks & MFs

This facility would be very helpful to the
assengers deboarding trains at night. The public add stem which
presently available only in Rajdhani and Shatabdi tra | be made

available to other select mail and express frains.

Information boards displaying on line information about train arrival-
departure and platform berthing will be installed at parking Ir:ut-— and
entranc tes besides platforms of 100 "4 and ‘B’ cate f stations.
Online reservation ilability information tICI:IFd.. will also be installed at
reservation offices of all ‘A" and "B° category stations.

The Railways alzo plans to upgrade infrastructure in next 7 years at an
investment of Bs 75,000 crore (Rs 750 billion).




GPS Satellites
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GPS Based In-Train Location Display System

The GPS based location display works on the
principle of GPS (Global Positioning System).it
gives following information to passengers.
Present station name.

Next coming station name.

Distance to next station.

General messages.
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GPS-based Station Arrival Indication System

The GPS-based station arrival indication system will display the information of the next arriving station to the i st
H es jeam

passengers inside the coach. The system will have GPS receiver and SMS display board. This is completely i

i Training Team

unmanned operation which helps the passengers to prepare for getting down from the train at their destination. :
ii Technical Support
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