¥ UnitedGroup

rminfrastructure

Sydney ATP Pilot Trial

ERTMS / ETCS Technology

Warren Kaiser - United Group Limited
Mehdi Lababidi — Alstom Transport



s of RailCorp.

O
o)
C
O
-
©
e
C
)
(7p)
)
| S
Q.
D
L
e

"";"l-'ll'

11N
/ 1\
YA S
|
‘A.’
find

fof

/

/

/

/




¥/ UnitedGroup

= Infrastructure

Brief Outline of ETCS Level 1

Sydney ATP Pilot Trial

ERTMS Level 2




Basics - ETCS Level 1 % UnitedGroup

GPS antenna

Eurobalise

Passing over a
balise group
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View From Driver's Compartment A nitedGrouy




Basics - ETCS Level 1 ¥ UnitedGroup

Decoded
> > telegram
@
Antenna Sending Antenna

h s 037\ Y

Balise

FFFIS Air-Gap interface :
Tele-powering : 27.095 MHz / Toggled or CW

Up-link : 4.24 MHz with FSK @ 565 kbits/s




Generic Trackside Configuration ¥ UnitedGroup

Signalling
Information
(Aspect, route)

Fixed balise contains fixed data: speed profiles,
gradients, linking (positional information)



LEU Input Tables ZUnitedGroup

GLENBROOK - SIGNALS 42.0

LELL LOCATION LUC&LI:F‘UTS
w |LEU NUMBER LEU42D
15 LEL INPUT Mo, P12 %]415]16 71813 HO
i
= |RELAY CONTACTS g ﬁ g
EI AVAILABLE bR el b
E  |rREcay ocation (R R
o - = | =
- |8
RELAY NAME g|ale
SIS ASPECT |NEXT SIGNAL |EOA MODE
IPneeiE =8 e el Ll L | & ; :
= 42.05«&LISEMS\:I 5 EED P E AT IR 20@ RR Signal 42,0 Tripped
SENAOBALISEMSGZ | 1 [ 1 |0 x| x]xu|x|u|x420@Y [4B6@RR signal 41 8 [Full Supenision (F5)
SNA20BALUSEMSGI [ 1 11 [ 1l xlxlxlx]lx|x|x|420@GC |J41.6@& Y orG |Signal 40.8|Full Supenision (FS)

_ REMARKS
1 = CONTROL INPUT ENERGISED
0 = CONTROL INFUT NOT ENERGISED All messages shall include the LD to L1 transition
x = DONT CARE
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Trainborne Configuration ¥ UnitedGroup

Al
1
i, accelerometer

ERTMS

ZS Profibus Onboard Rekeye batiany
regulation,
o EVC Etc...

Equipment v..

“Access for
maintenance

|

Radar Eurobalise
antenna




r irf r figurat Jriver Machine ¥ UnitedGroup
s Infrastructure .
Interface

—

11:19 Overspeed: Emergency brakes
applied
11:19 Overspeed: Service brakes applied







Sydney ATP Pilot Trial, Background ¥ UnitedGroup

*  Project Drivers

— Improved safety
— Prove the potential for line capacity improvements

— Supports future Signalling Strategy

- ETCS/ERTMS chosen
— Highly flexible application
— Already proven in many countries
— Available from multiple suppliers

— Interoperable between suppliers

 Request for Tender issued — October 2006



Sydney ATP Pilot Trial, V-Set ¥ UnitedGroup

Chosen for;

» Space for equipment
» Operates in trial area
» Simple interfaces

» Good representation of
the older fleet
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Sydney ATP Pilot Trial, Trackside Scope ¥ UnitedGroup
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Sydney ATP Pilot Trial — Trackside ¥ UnitedGroup
Installation FsinTrastructure

- START OF TRACKSIDE INSTALLATION - 4™ August
2007

* |nstallation over 14 Km in a live rail
network

*One weekend possession only during
which 95% of balises were installed

*Constructing cable route, pulling
cables and installing in live locations

UGI Worksite Protection Officer

6 Weeks

«Zero interruption of services

«Zero injuries

v

« READY TO TEST - 3rd October 2007



Sydney ATP Pilot Trial Project — Trackside ¥ UnitedGroup

= Infrastructure

Test & Commission

o <

START OF TRACKSIDE TESTING - 4™ October 2007

*Signed-Off Installation Work Package
*FAT Testing of LEU Assemblies
*Approved / accredited staff

*Testing of Pink internal wiring

*Programming LEUs & Balises

3 Weeks

*Manipulating LEU inputs

*Verifying Balise Telegrams

*Signed Commissioning Work Package

FINAL COMMISSIONING - 28™ October 2007
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Sydney ATP Pilot Trial Project — Trainborne  LAVITTY: CIgetle
Installation, Test & Commission

= Infrastructure

START OF TRAINBORNE INSTALLATION - 18™ February 2008

*Approved Trainborne Circuit Book
*Highly Experienced Subcontractor
*Agreed Installation Methodology

*Daily supervision & assistance

3 Weeks

*Proposed alternative DMI mounting

Included Driver DMI training

sImproved on Programme
READY FOR COMMISSIONING - 10™ March 2008
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¥ UnitedGroup

= Infrastructure
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Sydney ATP Pilot Trial - Trial Running ¥ UnitedGroup

- Based on Test Cases defined by CDG — TET.

* Three periods of 5 consecutive weeks between November 2007 and April
2008, one period per supplier

*  UGAC had the last period (March-April 2008), also trialling the simplified
cab version.

« Main conclusion : SUCCESSFUL OUTCOME !
— Interoperability was clearly demonstrated
— Application to RailCorp network is not an issue

— Further work needed to
— Braking curves characterisation and
— optimisation
— Standardisation & harmonisation of DMI
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¥ UnitedGroup

Sydney ATP Pilot Trial - Project Timetable i Infrastructure

14 months

13th April 2007
May / June 2007
June 2007

June / July 2007
July 2007

Aug / Sept 2007
October 2007
October 2007
Feb / Mar 2008
March 2008
18th April 2008
June 2008

Contract award

ETCS Training of UGI Engineers
Surveys & Design Baseline established
Detailed Design

Equipment approved for installation
Installation

Testing

Commissioning

Trainborne Installation

Trainborne Proving / Commissioning
Trial Run Period

Project Completion
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The Sydney ATP Pilot Trial “Alliance”

¥/ UnitedGroup

= Infrastructure

21



IRSE Victoria conference

Alstom ERTMS L2 experience

M. LababidiN8
18/06/2008 °©

TRANSPORT |

ALSTOM



Agenda

1st topic ERTMS L2 and Alstom projects
2nd topic ERTMS L2 advantages

Presentation Betuweroute - P 23 L l M
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ERTMS L2 versus L1

* Level 1 Is a continuous supervision of speed and location with a
mono-directional spot transmission (Eurobalises)

* Level 2 Is a continuous supervision with bi-directional
transmission (GSM-R)

* The operational difference between ERTMS Level 1 and Level 2
Is mainly optimisation of the capacity and high RAM
performance.
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ERTMS Level 2 equipments
RadioAntenna r——

Data Cab Radio ]

Juridical Recording Unit

European Vital Computer [

S R s E

el 5 e L=

antenna

Balise

Location balise

o .

Marker board

N
S X e

# Radio Block Center

l ? _.: #
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Alstom ERTMS Level 2 trackside experience

 (Qver 5000 km of tracks and 30 RBCs

* 6 ERTMS L2 projects in operation

— Switzerland:
« Bern-Olten ALSTOM

» Loetschberg
- ltaly:
. Roma-NapoIiALST@M
* Torino-Navara

* Milano-Bologna
— Netherlands:

* Betuweroute
- Germany:

ALSTOM

 Berlin-Halle-Leipzig
8 ERTMS L2 projects currently under Tests & Commissioning

Over 20 ERTMS Level 2 projects in Europe
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Alstom ERTMS experience
on high-speed lines

Roma-Napoli
Commercial operation at 300 kph
since Dec 2005

= ERTMS level 2 no back-up X

= Network size: 216 km of track

= Headway: 5mn. 22 runs per day

= 30 trains

= 4 types of trains (ERT500,470, new
Cisalpino & Pendolinos)

Achievements at feb 2008 J“} Z
15 104 e it

— Number of runs:
— Distance covered: 3 020 800 km

— Hours of operation: 21 900 h
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Alstom ERTMS experience
on trackside projects

Mattstetten-Rothrist
Commercial operation at
200kph since 2006

= ERTMS level 2
= Network size: 55km

" 478 trains
(SA-NBS + Pendolinos)

= 11 types of trains
" Headway : 2 min
= Speed: 200kph

" 240 runs per day
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Alstom ERTMS experience

on trackside projects

Mattstetten - Roth rist son Actual events and delay status SA-NBS y
Commercial operation at e
200kph since 2006 ,

350 ._|NB of equipped trainsl

300 3.0

= 6 Millions of operating

200 SRR 2.0

hours with an average delay  «E L

| Average delay

of less than 20 sec per week ™ Lo R

50 - oL o

per train
. . e A S S S SR R SR T R o P P P PP PP
= Mixed traffic L E ST LIS ELTEL TS

S S S I S S S i S S S M S
L LI F T T T T ST TS F

0.0

Souce: Mattstetten-Rothrist line (SBB) Dec 2006

Achievements at feb 2008 under ERTMS L2

— Number of runs: 96 437
— Distance covered: 3 872 520 km
— Distance covered every month: 21 900 km
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Alstom ERTMS experience
on freight line for European corridors

Betuweroute
Commercial operation since Jan 07

Betuwe Route part of the
A corridor (Rotterdam-
Genova) ERTMS level 2

= 150 km route

= 4 type of trains (BR203,
BR189 G2000, G1206)

Other Alstom projects for European corridors migration

= Corridor A : Locomotives from Mitsui, Vossloh (BR189, BR 203)
= Corridor C : Locomotives from SNCB (T18,/11)
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Betuweroute project

Betuweroute
Commercial operation since Jan 07

Part of the freight corridor A
crossing 4 European countries
from Rotterdam (NL) to Genoa
(IT)
— Section 1: dual track line A15
— Section 2: Rotterdam harbour
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A15 project features

AW FE_ BB RN Wk

e Traffic performance target: JDERRR

— Throughput: 10 trains per hour
— Availability:

Target overtaken by Alstom

* Project size:

R YL
Headway between trains: 4,5 mn o

» Secondary failure : 20 mn cumulated delays over 10 days
» Major failure : 1 failure every 2 years
 Significant failure : 1 failure every 3 years

228 marker boards, 22 signals

101 point machines, 305 Track circuits
753 Compact Eurobalises

18 LEUs

515 elementary routes, 59 work zones
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Rotterdam harbour project

Rotterdam harbour line
Delivery date: June 2008

* No implementation of the new infrastructure due
to:

— Existing network complex and supporting busy shunting
— 25 kV not yet available

— GSM-R coverage complexity due to many trains

— Local control of point machine, special equipment

— Existing traffic control

* Project size:

— 150 marker boards, 195 signals

— 235 point machines, 550 track circuits

— 900 Compact Eurobalises (including 200 switchable balises)
— 195 LEUs

— 160 work zones, 1900 elementary routes
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1st topic ERTMS L2 and Alstom projects

2nd topic ERTMS L2 advantages
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ERTMS Level 2 advantages

 All types of operation:

- High Speed (e.g. Rome Naples, Turin Navara)
- Freight (e.g. Betuwe Route)
— Mixed (e.g. Swiss New Lines- Mattstetten-Rothrist)

 Allows speeds up to 500 km/h (according to specifications)
Balises, Antenna, GSM-R tested at 512km/h on LGV East

* Headway: Increase of performance by > 20 % (down to 2min
headway on Swiss New Lines)

 Avoiding mismatch of information between signals and cab
display
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For new lines and re-signaling projects

e Generates less trackside equipment
* |ncreases performance allowing more capacity

 Allows to have a JRU (juridical recorder)
trackside recording through the RBC

* Provides high RAM performances and decreases
significantly vandalism impact

Performance and Life Cycle Costs
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For migration and upgrades

» Offers better upgrading strategies

e Offers more efficient tools for
maintenance and personnel protection
when working on the tracks

» Offers better management within project
Implementation and shadow running
concept
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A15 project maintenance equipment

Alstom exclusivity: the Hand Held Terminal

* Requirements

— Working personnel protection

— Efficient maintenance with minimum impact
on traffic

* Features and functions

— Behaves as a remote operator interface to

the RBC ]—I m Status zones
— Provides information on trains location in the vest 0
nearby a012 k589 'ﬁ
Zone blokkeren Status zone a012 k589 ﬁ
— Allows to take possession of a track section — oo a099x18 4
o . deblokkeren lgendom '~
and to release It in a safe way 2099 x18 g
- a125 k58
— Connects to the RBC via GSM-R blokkeren |  Status wissel
delz:ltils(ieelren bz\gisesne(:n

Allows safer and faster maintenance
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A common choice

R A ACTTIRINM - CINCH

o ORROOR B: STOOC0AM - MR
W REn0e - ANTIWERISH - YON

Already significant return on experience momee

from: ALSTOM

* Industry side with several successful
projects involving multiple parties

* Operators side with mature operating
rules taking the best of the installed
solution

.. allowing successful deployment
along the main corridors

A better common understanding about Issues and solutions to

Interoperability
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