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Our Company — Railways Systems BU ]—rI,-IpIT%C]I\ﬂ)!i

RSBU is a global, full line-up rail solutions provider.
Our products helped over 18 billion people travel last year.
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Worldwide Presence HITACHI
Headquarters, plants and units Inspire the Next

Riom
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Batesburg = 3 8 >3 (China)
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Who we are HITACHI

Inspire the Next

Hitachi Rail STS is a Provider of Integrated Technological Systems,

delivering signalling and turnkey solutions for Railway and Mass Transit
and providing full value-added Services.

Future business as provider of integrated solutions

Turnkey (including O&M)

Integrated Multimodal

Transport Systems

Ke:
J Automation, Digital and Satellite and Solutions

Enabler

Conventional Signalling :eccgrr:::\oo%); ;5

Current Short term Mid term Long term
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Our Company lrI:IpIT%CII\I_I)!t

“We design and implement solutions and components for ralil
transport and mobility, creating value for our community.

We are committed to create innovative products which improve the
quality of life and sustain responsibly the world we live in”

Andy Barr - CEO and General Manager of Hitachi Rail STS
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An eco-friendly and safe transport HITACHI

Rail transport imposes fewer costs on the community in terms o
accidents, congestion and emissions than road travels which
ause almost 8-times more accident cost per km than rail

Rail ecosystem consumes less than 2%
of electricity in Europe and generates
1/10 of CO2 emission per passenger vs
airplane

© Hitachi Rail STS 2019. All rights reserved.



HITACHI

TeChnOIOgy trend Inspire the Next
ﬁ H—' Al .
72 Towards Autonomous Trains

1

Secure Wireless
Communication
(bidirectional)

Control and Geographic Energy
Automation Safety Logic
(Battery/Fuel)
Position
Sensors ‘ ‘ ‘ ‘ Time
Speed
- Simplification Energy dE_‘HSiW(MJ./’kE)
* On-board becomes o odrnale <1
more important * Gasoline (Diesel) 47,5
P * Hydrogen 142
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Virtualization of train infrastrucures HITACHI

Inspire the Next

Cellular &
Satellite
Public Networks

Same level of safety
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ERSAT. ERTMS + Satellite




Impact of new technologies IIE'IJT%CIIJ'!&

I RN
Satellite & Telecom services |
|
Providers of |
Satcom || Cellular I
TLC services I
|
|
)
__________________ e e = o - — -
N
\
................................................ \

1uawdinba
puno.ad $313
1L

awdinba
pleog uo Sol1d

© Hitachi Rail STS 2019. All rights reserved



Expected benefits IIHJT%CII\T'L

Figura 8: Benefit/Cost Ratio del progetto al variare dell’entita del ritardo medio in ora di punt:
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Virtual balise concept IIHJT%CII\T'L

ETCS GNSS

RBC Communication

! GSM-R Antenna S S

GNSS Interface
Virtual balise
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e 14 . HITACHI
Virtual balise performance Inspire the Next
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EU-Regulatory context HITACHI

Inspire the Next

i, The Regulatory Context for Rail

AGENC
FOR RAILWAYS

e Quality of rail services in Europe depends on
excellent compatibility between the
characteristics of the network and those of the
vehicles

Performance levels, safety, quality of service and
cost depend upon that compatibility

Fixed subsystems shall comply with the TSIs and
national rules in force at the time of the request
for authorisation of placing in service

Vehicles shall comply with TSIs and national
rules in force at the time of the request for
authorisation of placing on the market

In carrying out their duties and fulfilling their
responsibilities, infrastructure managers and
railway undertakings should implement a
safety management system

Interoperability and Safety g

© Hitachi Rail STS 2019. All rights reserved. 15



Steps in certification and authorization process

€ Railway actors have to manage safely changes of the European railway
system — including Satellite localization integration with ERTMS.

€ Common Safety Method for Risk evaluation and Assessment (CSM-RA)
must be used if system change (safety related) is significant

CSM-RA
5 > _Harmonised = Performed by IM or RU
% »| Risk Assessment = | within their Safety
o »|  Process » S| \V Management System (SMS)
< S
5 d (E Output: Hazard Record
g > compliant "l 2 =
4 »1 with CENELEC &
- > *
Performed by CSM _ ,
Assessment Body Risk Management Process compliant
(CSM-AB) with CENELEC standards

| & B




Steps in certification and authorization process

Manufacturer / Contracting entity ~ Independent Safety Assessor  Notified Body (NoBo)
. = <} G-

Safety Management Process (RAMS activities according to CENELEC) CSM RA is applied when
based on Safety Plan (EN 50129) led by Project Safety Assurance Manager  change is significant

e Safety Case(s Independent Safety Certification process
Safety Case y =
for on-board elaboration Assessminst ot It is checking out procedure.
subsystem ¥ Safety Case Rrocess ) , F? - - It ensures required
for on-board FotRINENL RERD | interoperabilty between
and track-side | [ track-side and on-board in ,
Safety Case Authorizaton
for track-side (| Subsystem (SS) Member States.
bt It demonstrates comliance / ProcEss
. i vav V&V by external body suitability of system with
V&V Verification and (ISA or NoBo) [] applicable regulations >
Validation (V&V) internal (TSI, EN)
Outputs: Safety Case (Report) Safety Assessment Issued by NoBo: Issued by Manufacturer;
issued by Manufacturer Report issued by 'EC certificates of conformity/ 'EC’ Declaration of Conformity (IC)
ISA or NoBo suitability for use’ (IC ) 'EC’ Declaration of Verif. (of SS)
'EC certificates of verification’ (SS)

Satellite localization



Satellite Hazards

HITACHI

Inspire the Next

Cartoon Showing the Faults That Effect GNSS
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4. Spoofers !

Per Enge, Stanford University
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Multipath

A Mixture of a Reflected Signal (Non-Line-of-
Sight or NLoS) Plus a Direct Signal (Line-of-Sight

Nov. 3, 2017 Per Enge, Stanford University

HITACHI

Inspire the Next



Jammers and cyber-attacks ]]!"JT‘%,C,'\."L
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Potential disruption of GPS signals HITACHI

Inspire the Next

Equivalent Power Ratio
Broadband at # mile to GPS

T i
L]

Power Ratio of 5 Billion to One

PTA Status and Using Velocity 54
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Status of railway infrastructure & evolution in Italy

Total network: 16.742 km

ERTMS acceleration plan

~1.000 km City network

Deploy the
ERTMS on the
entire [talian
railway
infrastructure
and trains

High Speed

Basic performance

m Medium performance

Regional, Local

| first ERTMS
deployment on
Regional lines

Decommisioning of
legacy systems as

Italian Network Italian Network

Passengers per day Every day re q ue Ste d by E C
HIH Genova, 17t June 2019
+2 ml'llon by train +805m!l’3i"5 RFT ERTMS implementation plan in Italy = A backbone for exploiting GNSS positioningl Fabio Senesi
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Roadmap to certification & operational activation in Italy

o

Pinerolo Sangone line

— _ o Activation of ERTMS L2 Implementation ERTMS L3
7 +GNsS +GNSS
+ Local Augmentation + IP Based Public TLC

L3 Impl. — Nov
pL)

' - : - Network T
E X S Activation —
R 4 ; m

D 3 3 M T

"\ :
Preparatory s ‘_ T Preparatory ERA target Readyness —
activities L 5 e activities window for Sep 25

upgrade of TSI

Upgrade to ERTMS Activation ERTMS L3

+ GNSS + GNSS
+ EGNOS Based SBAS + IP Based Public TLC

Selection of Train and
Logistic elements for
deploying local
Augmentation Network

Cooperative effort involving
Rail & Satellite community

Activities underway Role of GSA-ESA

V=~ Satellite asset to comply with ERTMS certification process

V £
_URETE FERROVIARIA ITALIANA




ERSAT GGC

ERTMS on SATELLITE
Galileo Game Changer
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GRLUPPD FELRONIE DILLOSTATO ITALIANE
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Rail & Satellite international experts working together
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Endorsement of satellite technology
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Potential reduction of train travelling in Staff Responsible

1 . THE EMPLOYMENT OF AT LEAST A TRACK CIRCUIT
OF THE STATION WHERE THE TRAIN IS POSITIONED

2. TRAIN NUMBER SENT BY THE SSB, RESPECT THE
TRAIN NUMBER AND ITS POSITION FROM THE
SUPERVISORY SUBSYSTEM

a) A DISTANCE VALUE TCO GO ON IN SR

RNNE ENLIAL TO INFINITY

“ LIMITED SPEED VALUE
F Pl IN SR MODE UNTIL THE

ERTMS/ETCS
(EVC, ODOMETRY, RADIO) _

Genova, 17t June 2019
RFI ERTMS implementation plan in Italy — A backbone for exploiting GNSS positioningl Fabio Senesi
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Main Barriers to the EGNSS Solutions ‘
Introduction Gelli-Rl\I/-l(li:ES

High potential
returns for
EGNSS &
Legal ERTMS
= Service provisioning with liability
» Inclusion of EGNSS in the STI
(Specification for Technical Interoperability):
Target 2022-23

Technical

= Compliance with the standard ERTMS

= Performance in any operational condition
= Use of public augmentation networks

Other Barriers
= Lack of incentives to accelerate national

deployment plans A collaborations between Space

& Rail stakeholders is important
to help remove barriers

Page 27
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GNSS: one of the game changer technology GAL' LE
for the evolution of the ERTMS system SERVICES

Space for
Innovation in Rail
18 -19March 2019, Vienna

#SpacelnRail
The commitment of the GSA to

supporting the rail sector is clear
Carlo Des Dorides, GSA

Importance of EGNSS to increasing capacit
efficiency and sustainability of European rail e2beth Werner. of £y,
networks “imissien DG MoV

Massive plans to adopt EGNSS outside Europe:

= USA (" 20,000 trains equipped with GPS)

» China (biggest world’ s market opportunity is
targetting Beidou)

Ref. S87_19024_VO 04.07.2019 Page 28



HITACHI

Inspire the Next

END

Thank you for your attention
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