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About us: Ansaldo STS

Ansaldo STS is a leading technology company listed on the Milan Stock Exchange. It
operates in the global Railway & Mass Transit industries, providing signalling systems,
transportation solutions and services.

Ansaldo STS also acts as lead contractor and turnkey provider on major projects
worldwide.

Ansaldo STS: Over a century of innovation around the World, and continuing
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Unique portfolio:
wide range of solutions and technologies
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interlocking
(CBI) -
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Distributed ATS Wayside PTC Tramwave Infrastructure
interlocking = : monitering

Technologies
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Development times and costs to achieve certified solutions as well as
client references represent a defensible barrier to entry
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Innovation: strengthening the core
and selectively expanding footprint

Scope of work: life-cycle §
Operations

Maintenance | _
[

Spare parts |

| Core ASTS technologies

Initial CapEx HElUENTE
i = Signaling
. = Transportation solutions -
S e e

Adjacencies:
e infrastructure

Core: Tramwave monitoring

Services/OpEx:
onnectivity solutio

ore: satellite based

Catenaries-free Weigh in motion

solution for light rail U

Sewer [ Satellite

Bundie different TLC
carriers

Train conformity check

Satellite based
train localization
and protection
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Needs of the users and New Market Trends

1 Virtual Balises and GNSS Location Determination Systems ensure safety in both Dark
Territories and Low Traffic Routes

Dark
Territories

Low Traffic
Routes

The needs

Ensure cost-effective train localization
and protection over long stretches of
semi-desert areas

Efficiently ensure safety on low traffic
passenger lines with satellite-based
ATP solutions

*Command-control systems or
ETRMS/ETCS systems are too
expensive to be used on low traffic
density lines

Virtual Balises /| GNSS answers

Satellite-based localization with SIL 4
accuracy combined with TETRA IP-
based TLC Networks

+Significant cost for TETRA
communications still cost-competitive
vs. traditional technologies

*Next step: two-ways satellite-based
communications

Satellite based localization combined
with communications based on public
3G-4G networks instead of GSM-R
(e.q., Virtual GSM-R over LTE)
*Major reduction in ground
infrastructure cost

Market expected to boom: > 1B€ in 3 years
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The Italian Rail Network: Finding an Economical
Sustainability for Railway Regional Lines

g Infrastructure specialization

—_— "\i\ i =
Goals = N
Lines clasification related to traffic development V. Y.
(time horizon 2013) @ L

Train spacing with radio block

]
High Speed Network L ]
Command Control System: §’
(69%) m ERTMS/ETCS —

Gcmmand Control System: CTC, SCC, SCC-M

41.6800 Km
(10%) _"_-E'-'-m | Train spacing with short block sections (high capacity)
Fast lines
Command Control System: CTC, SCC
(18%) m Train spacing with SCMT
Middle performances + freight lines S

Command Control System : CT scc

(22%) 3710 km Train spacing with block sections: SSC, SCMT
=

\
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Subsidiary + low traffic lines S = j
e e
(449%) Command Control Ssystem: CTC =
Train spacing with block sections: SSC )
i
_ =
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Fy RF
BETE FERABCOVIARIA JTALFANA
GRUPPO FERROVIE DELLD STATO b 7o s

Target lines for exploiting new
technologies
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TLC for signalling : THE NEXT CHALLENGES

ENHANCE SPEE:DK,“??’ up to 350 Km/h

\\
ENHANCE L
ENHANCE > by packet switching

COEXISTENCE by technical-legal
WITHUMTS —  bindings and costs
SREPARE over 2025 : UMTS, LTE,

MIGRATION —  WiMax, clouding

o
INTEGRATE WITH .
OTHERTECH. ~ ~Satellite
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~ Main Topics for Satellite application in the next
Railway Command and Control Systems

« Regional lines: Concentrated Application for :

— ERTMS Regional match perfectly the satellite solution :

Need High availability for Railway application (moving
block, safe head and tail train detection)

« High Density Train demand in big nodes area

— Satellite solution to increase capacity: combine GNSS with
alternative localization techniques based on WiFi, 3G etc.
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CAGR: +4.3%

2000-2011 2012-2014 20152017
[ ] Comnventional ATP Il ATP ERTMS/CETC/using sat. tech.
] PasmsSecunty Telecom [ Ineriockings/Level crossings
B ocs

ATP/ERTMS with satellite technology
lead the growth

technologies

US and Australia

Installation and FRA
certification of the SEPTA
PTC system (€73m)

> + Firstmajor PTC project as a
prime contractor

Rio Tinto (€408m)
« Autohaul
« Other projects

Roy Hill (€118m)

« Centralized routing and
automatic train protection
(ATP) with satellite positioning
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GNSS & wireless TLC are becoming tightly intertwined
/ The need Technology shift

cost-efficient train control systems to maximize the use of Network Centric Railroading
scarce resources and optimize the investments in utilizing intelligent GNSS & TLC
infrastructure.
Improving Safety and Increasing Capacity
Moving Block Central
Following Train ¥ Leading Train Oﬂ:ice
Head of Train _ End of Train
Position = N Position
| | 10
BULJHUNIHL ]
Office Segment Processing —# 4— g #— Guard Zone Locomotive Maintenance
Safe Braking Distance crew
Total Communication Latency Position Error Budget 1 GNSS localizer 1
l—— -1
Source: Lockheed Martin platform

the same technologies used in:

Moving blocks with minimum i — Air traffic control systems

Wayside equipments - Mgrltlme vessel tracking system
— Military command and control
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Satellite technologies on the roadmap

for new cost efficient train control system

Nea
&

GALILEO BEIDOU

GNSS OFFERS A REDUNDANT & RESILIENT
GLOBAL INFRASTRUCTURE FOR REALIZING
ACCURATE, SAFE AND COST EFFECTIVE
TRAIN CONTROL SYSTEMS

Increased GNSS capabihties
- Higher integrity

- Lower vulnerability TETRA GSM - 3G - LTE
- Higher accuracy

SATELLITE NETWORKS

g g ~y Ay

New features
- Satellite localization SIL-4

- Virtual blocks operation

- No way-side equipments

Local, Regiona' Freight lines l Rio Tinto
| | | | | |

Ensure ERTMS/ ET|CS compatif:ihty - Sat TLC
l l l T

Exploit satellite technology

KRR

e

i

Validation

MAKING INVESTMENTS
MORE ATTRACTIVE
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Roadmap for GNSS adoption on rail

“The Navigation Satellite System (GNSS) can play a major role in the rail sector,

/ both for fleet management and rail safety (signalling and train control). The EGNOS
and GALILEO would fundamentally contribute to increase reliability and reduce

cost of the ERTMS odometer...” (extract from the new ERTMS MoU)

fiﬁ SATLOC 2 L |

T T N Pilot projects & technological
//‘;*}. platforms are underway almost in
C:‘)é 3InSat > parallel with the EGNOS-Galileo roll

out plan

> FeNGS GATIEO Upgradeforal > New ERTMS MoU may provide

| T ERSAT — quidline for exploiting ERTMS and
A o ws :';;.%/

GNSS synergy
ey’ ERTMS-ETCS Test Site

TRal N
|J|' GRAIL2 >

Stable Signals

OPERATIONS

1 1
(including extensions, replenishments)



The 3InSat Project: main challenges

aldo STS v Development and validation of a satellite-based platform compatible with ERTMS-ETCS
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VAL GERIIGER

Gruppe Ferrovie dello Stato italiane

> Exploitation of new satellite TLC technologies
> Introduce a SIL-4 GNSS system ( world’s first application)
v Managed by ESA, contributing also with its heritage on EGNOS-GALILEO and SATCOM

v Roadmap up to the validation and certification phase

Benefits: A

Main technology gaps

> Increased network capacity/efficiency GNSS-LDS (SIL-4)

Satellite Terminals with high MTBF

MOV WITRUS

> Improved safety levels

> Lower capex & operational costs D



Reference Architecture

Space Segment

_____________________ SATCOM _ _ o _________GPS5-GLONASS-EGNOS _________,
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T e Alternative TLC Network Solutions
- GSM-3G TETRA Satellite
HONMITALSmG.A |‘°E‘* memvrtar e || 5 vailabl ¥ > fiber backhauling > GSM backup
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Project Status & Roadmap L

2012 2013 2014 2015 2016

S
rd

S
rd

EGNOS-GALILEO upgrade for rail

“%  3InSat => ERSAT in Sardinia g}
g Integrated solution -> ERTMS-ETCS Test Site SHE

PM 1
KoM CDR DQR FR
o) o) el e g e o
BDR We are SDA
here
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The Test Site — Olbia-Cagliari

line (Sardinia)

5%%

Y & i
s RFI
RETE FERROVIARIA ITALIANA

GRUPPO FERROVIE DELLO STATO ITALIANE

Phase 1: 3InSat (satellite assets validation)

» Total length: approximately 50 km

» Double track: to test train localization on parallel tracks
» Satellite localization system at SIL-4 level

» Multi-bearer TLC network

» Augmentation network validation

» Test Procedures validation

» Independent assessment by a NoBo (ltalcertifer)

Phase 2: ERSAT (ERTMS on Satellite)

» deployment of an ERTMS-ETCS system

» integration of satellite localization SIL-4
» integration of a multi-bearer TLC network
» EGNOS “adaptation”

» fixed block (L2) train separation

» Moving block (L3)

» Certification
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Conclusion ég

’ Q Satellite-GNSS & TLC technologies are key enablers for growing markets

= heavy haul freight lines
= regional & local lines (in Europe represent 50% of whole lines)
= low traffic lines

O 3InSat project is investing to validate new technologies with rail stake holders

= World’s first SIL-4 satellite localization system
» |P multi-bearer TLC solutions

O A roadmap with key stake holders is a priority for the adoption of satellite systems
» Rail sector: world’s leader with ERTMS but behind USA and Russia for GNSS adoption

» GNSS-EGNOS: up-grading for Sil-4 rail applications
= Satellite TLC: optimised solutions for rail signalling applications

k\'é A common strategy
)

= Ansaldo STS
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Thank You for your kind attention

),

7 Ansaldo STS

A Finmeccanica Company

We invite you to visit our project webpage:




