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About Alstom

Over

22,000

engineers

Over

10,000

patents

Partner to over Over Over

300 80,000 - 175 250 63

cities employees worldwide nationalities sites countries

As of 31 March 2023

"The role of Alstom is not only
to provide rolling stock,
services and maintenance but
to offer mobility solutions to a
world in profound

transformation. Alstom is in
excellent position to shape
tomorrow’s mobility: efficient,
sustainable and connected!"

Henri Poupart-Lafarge

Alstom Chairman and CEO
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Innovation is key in a complex and dynamic market

Challenges

. _ Population
Climate Technological cowth and Shortage of
change transformation 9 S natural resources
urbanisation
Passenger Consciousness

Globalisation Cybersecurity

expectations and awareness
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Innovation is key in a complex and dynamic market
Answers

Augmented & Virtual Reality
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Lightweight materials ¢,

\% - Advanced analytics
Multi-modal traffic  c@ Automation © . 4
5 : @ 3D printing
% Cybersecurity @ e =
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<« Electric mobility 72, g 2
& Low-carbon emission : : ¢ w D
ehic _Monitoring system <, £
PVERICIE SEvIEe Smart infrastructure at

These innovations make rail transport greener, more connected, autonomous,

more accessible, safer, reliable, fluid, enhanced, etc
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. Alstom Components
We are rolling stock components
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Alstom Components
We are controlling traction and brake systems and interface the train

H2 / Battery

ISwitchgear Auxiliary converter Traction converter Transformer

power system

Train control & . : . .
Brake control . Dampers  Bogie brake Bogies Drives Interiors
nformation systems
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Presenters — Erik Simonson & Daran Smalley

Erik Simonson  Daran Smalley
Traction Control Site Manager : |

Vasterds, Sweden Brake Subsystem Manager,

Vasteras, Sweden

A

~100 control engineers 7 years traction control engineer

Current Status: 8 projects (1 with SIL2 certification)
totalling 268 trains in passenger traffic with
Simulink generated code.

Upcoming MI20 Commuter Train to serve the Paris e _
RER B Line from CDG Airport I

Train control &

Brake control :
Information systems

Dampers  Bogie brake Bogies Drives Interiors
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The Vision

Early Verification with a Virtual Train
GROWTH s TSN, RS
by offering greater T 5
value to customers

INNOVATION

by pioneering smarter
and greener mobility
solution for all

EFFICIENCY
at scale powered
by digital
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10 years ago

T

Google Glass X(former: Twitter) goes public $26

Xbox One Playstation 4

| 2 10e% ety

1131 programming language Simulink
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Our legacy process

Control Engineer
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Our legacy process

Control Engineer
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Our legacy process

Control Engineer
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Our legacy process

.
Leader note! See Detal Diagram
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Our legacy process

| Ref 9.2, Provide guidance
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Our legacy process

| Ref 9.2, Provide guidance

Leader nots s Diagram

Control Engineer

AR,
dud §ws il Team
il B Control ! J
Architect

System
team

Customer

- L Comme
i A
- 8C1 +n

i ————
© ALSTOM SA 2023. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial circumstances. It is . A LST )M . 17
provided without liability and is subject to change without notice. Reproduction, use, alter or disclosure to third parties, without express written authorisation from Alstom, is strictly prohibited.



Our legacy process

| Ref 9.2, Provide guidance
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ur Iegacy Process
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Our legacy process

| Ref'3.2, Provide guidance
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Our legacy process

| Ref'3.2, Provide guidance
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Initial Startup

“Bottom-up solution to a problem not yet identified”
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Where to go now?

When do we have time to change?

Can we test on computer?
Can Simulink generate optimised code?

Is it cheaper?

Can we trust the model?
Can Simulink work with our Alstom Tools?

Is it safe?

Resistance argumentation include

- Yes, but we are so special......

- Yes, but it is too expensive to change
- Yes, but........

Changing to Simulink sounds good BUT...
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Our first Simulink models

o 7

Control - 4
Architect

L Comm

System
team

Customer
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Our first Simulink models j%),‘

Time e -87% Time to iterate tests

No manual Implementation
Simulink toolbox cost

e : Cost

Time to perform Component Test each iteration

100%

A
80%
Control 60%

) _ 0}
Architect . Q 87%
20% v
» ]
Customer Legacy way Mathworks simulink

component testing
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. Where to go next?

Do we have time to change?

Should we focus on larger scope with
an even better business case or stay

within control domain? Complex customer problem, out of scope,

with large risks -- we really want to avoid it.

Should we develop a product with
what we now believe in? which
product? Financing?

Again —is it safe?

Can Simulink work with our Alstom Tools?

Yes, but........
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Our first product
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Our first product
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Our first product '}%‘
<P

Reduce software development time
Time Reduce train commissioning time

Reduce test hardware & train tests

Cost Reduce customer & engineer time
Simulink toolbox cost

Controul

e ' e Traditional
_____ ) Estimation
Architect

) ©® %
Customer System Actual
team
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. Where to go next?

Do we have time to change?

. i o
Shall we introduce the new Can we re-use models”

product into a project
sometime?

Shall we generate more

Can we debug on target?
artefacts from the model? J J

Is it safe? We really _ _
need an answer..... Amount of resistance is lower, but the

_ remaining is more stubborn than earlier.
Shall we increase

automation even more?
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ur first project
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Our first project
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Our first project
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Our first project
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Our first project
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Our first project
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Our first project ]“%

KP!

Create system architecture faster
Time Generated documents faster
50-80% re-use

Reduce engineers time
Cost Simulink toolbox cost
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So, now what?

o Shall we go wider? o Hardware modelling

e Can we re-use models on train level?

o We shall probably update
the process....

e Pursue the virtual train?

e |Is there a budget?
e Are they willing to change?
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Our first semi-virtual train
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ur first semi-virtual train
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Our first semi-virtual train K
Description
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The Vision
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Conclusion
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