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 ABS with
< trip stop

Cab Signals

with ATP

> 100 years railway signaling based on fixed block concept
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l Thales SelTracE & the Original CBTC

" Thales developed the first CBTC systems in the
early1980s

* First Systems used Inductive Loop technology

-« » Toronto Scarborough RT 1985
» Vancouver Sky Train 1986

*Vancouver Sky Train was t
using CBTC
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CBTCas Defined by IEEE 1474.1
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1474.1™

IEEE Sid 14741 2004
{Favtman o
IEEE £ 1474110

IEEE Standard for Communications-

Based Train Control (CBTC)
Performance and Functional
Requirements

IEEE Vehicular Technolegy Society

Sponsered by the
Rail Tr?mk?-vfdide Interfage Standards Commities

<& IEEE

3 Parts e, Y, BT 1000 580877, LS
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Train location
determination to a
high precision,
independent of track
circuits

Continuous, bi -directional Radio
Frequency (RF) communications
between train and wayside, to permit
the transfer of significantly more control
and status data than is possible with
conventional systems

(@BD)
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Vital train borne and
wayside processors to
provide continuous
Automatic Train
Protection (ATP)
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Typical Representation fora CBTC System
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On Board
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Operation
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TOD: Transport Operator Display

‘ : ‘ ‘ RERME  VOBC: Vehicle On Board Controller
Zone Controller Remote I/0 2 |
| = i ‘ TI: Transponder Integrator
L ! < 1B | SS: Speed Sensor
— o P X Y Acc: Accelerometers
a o g 1 MR: Mabile Radio
P;‘I‘ntsf Emergency Platform ; WRU: Wagside Radio Unit
Signal Switches Button Screen Doors

DCS: Data Communication System
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I Fixed Block Signaling
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Civil speed limit
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Minimum train
separation
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Movement authority
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Moving Block with CBTC
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Zone Controller

Train
Movement o
i Position
Authority _ B _ _
. Movement Authority . Positional Uncertainty of Lead Train
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Movement Authority and Safety Distance

Coastin
Runaway g
acceleration ——
Emergency
Braking
. . —
Service Braking —— i
0 I l l 0 I 0 I l l 0
Worst case < =|: > | Worst case
stopping distance Safety positional uncertainty
Protection Point
Safety Distance
Normal y LMA
stopping point
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Different Transport Segments using CBTC
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Light Rail Metros
Medium Traffic, Dedicated Lines

Suburban Network
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Communication Evolution
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INDUCTIVE LOOP
» 36 KHz and 56 KHz FSK

WIFI RADIO

» 2.4 GHz ISM band 802.11
» 5.8 GHz ISM band 802.11

LTE

» Private or public
» Primary or as a fallback
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5.9 GHz
» Licensed band for CBTC in
Europe
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SelTracE - Always Cutting Edge Technology

01985 9§
G1

1stCBTC

=—So{Trac

~Always cutting edge technology

Vancouver SkyTrain

01986 o
G2

INVEIESS
CBTC

01992 o
G3

New
microprocessor

51997 &
G4

Radio CBTC

Shanghai Line8

Santiago L3 -6

02004 o 020100
G5 G6

NETAON] Software
defined radio

02018 o 020210
G7 G8
New Wayside Next Gen
& Onboard Positioning
Platforms System
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I Dealing with Obsolesence & Platform Based Critical Components
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SelTracE Subsystems are
based on common elements

Software defined in
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Application SW

S/W Framework

TAS Platform

{:} H/W Platform
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* A growing demand for

Unattended Train Operations
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* 87% of UTO lines built in last 10 years used Communication Based Train Control (CBTC )
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 CBTC Enhancements to Improve UTO System Availability
Next Generation Positioning
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I Maintaining Unattended Train Operation Under Failure Conditions
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Sensors provide obstruction detection to allow trains to proceed beyond their
movement authority
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Processed Data
View
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