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Since 1983, Leroy Automation designs and
manufactures control, automation and embedded
systems solutions for the railway, energy, defense and
iIndustry markets.

MIOS was established in 2011 and has been acquired by
AGON Electronics in 2023 to complement the products
lines dedicated to the raillway industry with key
subsystems.
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We specialize in embedded electronics for on-board
rolling stock, train signalling, and communication
gateways.

Recognized skills and expertise in the integration of turn
key TCMS (Train Control and Monitoring System)
architectures, JRU (Juridical Recorder Units) and system
solutions.

ELETTRONICA

Headquarters: Toulouse (France) and Verona (ltaly)
Representation office: Montreal - QC (Canada) and USA
Manufacturing plants: France & Italy

Localization support compliance:

 Buy America Act

« Canadian Contents

« Make in India

Staff = 80 (Leroy) and 30 (Mios)

Senior Executives: 5%

Business strategy: 5%

Design and engineering: 50%

Methods, Industrialization and Production: 20%
Quality and support functions: 20%

ETHERNET/WTB

Architectures & Product Solutions
S )\
o / LIGHTINGS
The TCMS product family includes Vehicle Control'Units (VCU), Remote I/O
Modules (RIOM) and Train Communication Gateways. Integrated with

third-party components, Leroy Automation can build turn-keyTCMS ar-
chitectures for locomotives and passenger rail coaches, fromilight fail

vehicles, metro cars, regional EMU as well as very high-speéd trains.



OUR POLICY

“AGON Electronics by Leroy Automation & Mios Elettronica
manufacture highly reliable automation products suited for
harsh environments. Our company is a globally recognized
supplier of control products designed for the railway industry.

Each employee Is part of a global network of partners linked
by a spirit of long-term trust, continuously fulfilling
commitments and a proactive drive to meet the excellence In
our domain of expertise.”

- Alain WOJTASZAK & Massimo PASSARELLA, General Managers




CORPORATE GROUP

Agon Electronics, a midcap consortium of 6 SMEs with complementary competencies
addressing high-mix/low-volume cross industries with outstanding quality performance
and services.
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Core competencies

* Innovation + R&D

-  PCBA Prototyping & lean mass production

« Turnkey System Integration

« Maintenance, Repair and Operations (MRO)

* Obsolescence management

« Quality, product life-cycle metrics and analytics

Workforce = 1,430

« Systems design engineering

« Electrical and embedded electronics

« Real-time embedded Software

« Mechanical design and integration

« Test, Verification, Validation, Qualification
« |IPC-A-6XX certified experts

Turnover = 180 M€
€ Yearly production = 150,000 systems

Industrial capacity = 20,000 sqg. meters
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AUTOMATION

ELETTRONICA

R&D

System integration
Industrialization

Production

Repair & maintenance
Obsolescence management
Product life-cycle sustaining

ETHERNET/WTB '

MVB

CANopen

LON/FIP

AUXILIARY
POWER CONVERS

FEDD

GROUP STRUCTURE

PHENIX FLECTRONIQUE

Electronic Manufacturing
DFX process

PCBA prototyping
High-mix & Low-volume
Electronic system integration
Repair & maintenance
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ERP software
Database applications
Maintenance



GROUP STRATEGY
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’/\_ PROJECT MANAGEMENT ’/\= PRODUCT ’/—\= MRO SERVICES
€IOY 5 . pianning, Monitoring and Control €rO0Y > INDUSTRIALIZATION SLOY B - oo e e b

MDS + Methods & Manufacturing files MDS Obsolescence

MDS » Risk and Configuration Management _ _
B O ELETTRONICA * Methods & Serial Testing Strategy g errroNIca Management

~— = R&D

’er0y= « Hardware and Electronics

AUTOMATION . /\
MIQS Embedded Software & FEDD SERIAL MANUFACTURING  JeproVy = OBSOLESCENCE MONITORING
kL SR ;lcat_'onlsE | . TRONICO * PCBA (PC-A-600/610/620, sromsnion 2 4%, BOM procurement
echanical Enclosures Class Il or 1) FED  Electronic parts supplier alerts

Integration « Box-built integration TRD N | CO « Silicon Experts network
 Serial Acceptance Tests

&9  RAPD
2] PROTOTYPING
TEAM ! « PCBA m SYSTEM V&V PHENIX "oienat - AFTER-LIFE PRODUCT MANUFACTURING
AUTOMATIONy’ ° Product test TRD N I CD « PCBA (IPC'A'600/610/620, C|aSS Il or ”I)
MDS « Product validation » Box-built integration
F E DD DFX/DFM/DFT ELETTRONICA  * Test bench design « Serial Acceptance Tests

 Design for Manufacturing (PCB)

TRDNICO » Design for Procurement (BOM)

» Design for Assembly (PCBA)
 Design for Test



PRODUCT MILESTONES

LT Energy
Electrical substations
(SNCF)

L ® éﬁb&t’ |
¥ ' EN50701 2
Sy \i/ CYBERSECURITY Cybersecurity
1983 1994 1997 2004 2012 2016 2020 DataDiodes 2025
| @ . @ - ® M ® @ Y
First industrial EN50155 BRIO Ethernet I/O TCMS Solgtions: Communication Gateways
automation products 'Railway automation TCMS System Architectures TCMS, CBTC, ETCS,
(PLC:and Remote I/O Modules) i ERTMS
SIL2-certified L —
RIOM EIP/MVB/LON F”:e safety controller .:” ‘?-] i SIL4 EVC
Train Control : % :
& Monitoring Systems % E

BRIO XT




BUSINESS MANAGEMENT ECOSYSTEM

Quality Management System Corporate Social Responsibility

6) ecovadis

ECO

DESIGN

IRISN

Certification
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Standardization committees AEO-F Certificate
(Customs & Security/Safety)
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UTE CENELEC

Memberships
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THE EUROPEAN RAIL INDUSTRY

F@CAM PUS

NOUVELLE-AQUITAINE


http://www.clustertotem.fr/

1 Strategic Markets



RAILWAY BUSINESS STRATEGY

AUXILIARY
POWER CONVERTISOR

Crash Procf Memory

(oM Door Contro! Unit

Event Recorder (“EVR")

EN 50155 products
 Vehicle Control Unit (VCU)
« Remote I/0O Modules

« Communication Gateways

e -
T

- CEE | T §"§' System-level applications
Train 1o ground SiL 2 functionalities TCN Gatewoy ETH Switch ; = o T C M S

communicalion

Vehicle
Control Unit (“VCU")

Remofte Inpufs/
Qulpuls Module
("Remaote )/O")

B i s

Protocol
Converter

Hurman Machine
interface

« CBTC, ETCS and ERTMS
« Wayside signalling

S

EN50701
(YBERSECURITY

SILO

SAFETY INTEGRITY LEVEL

SiL4

SAFETY INTEGRITY LEVEL

R&D innovation
« SIL2 SSPC Module
* SIL4 1/0O Module

* SIL4 Next EVC

B
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(log

MVB

——_——nve
TCMS
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RIOM Product Line:
Embedded Controllers
(EN 50155)
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RIOM PRODUCT LINE

SILO

Main characteristics Product family overview : SAFETY INTEGRITY LEVEL

RIOM T51xxXx

« 24Vdc, 36-48Vdc or 72-110Vdc
 MVB Process Data only

« PXA270 processor 64MB RAM/32MB Flash
O wam « 1GB NAND Flash for event log RIOM T52XxXX

CERTIFICATE OF CIF FLEAROE
oo A0 ST - TR sl st — Pk 4001

Used in SIL2 TCMS - BUREAU VERITAS « Real-Time Clock for synchronization « LON works

L . B S L e L S N L [ S

S e e S » Ethernet 10/100

ITHEH N S
SR A, TEEM | REE LT LN CNEE W PTR TERT L e
Lt Y

R e | * MVB or LON, CAN 2.0, 2x RS-485 RIOM T53xxXx
= « 64 DI/ 32 DO - MVB Process Data + Bus Admin.

s « 4 Al/4 AO

i s TR s RIOM T54xxx

e e e o +

e 13Vde Aux. Power Supply - MVB Server PD + MD + Bus Admin.

s

o o | ﬂ ﬁl VCU.RI0. PWH m 5 ﬂ ﬂ m I: sﬂ |ﬂ‘ l"l R [TFTRATOR_SFLECT Ra_BEKTERGH UL - TRAM VER g
L5 TRATON_PROJEC T ia_BRIGIVC U_BRIG_FWH - BARID_RO0E_ I B TCMS solutions : VCU - RIOM - HMI
i |1: noT J.nJ.:_IJ]:I.F chen

BORTY 3= 453555;

£/ UODF mocket CreEacion

E0CKLI 1= gdplremt= [(BFORT1):

Jf UDF sddraeas

init_UOF := udplddrMaice (IPADDR, FORT1, UDE_ADL) g

Timer]l :=THTE:
: IETULE:
2 end_if:
10 TimeouT 1 =tE100me s
11 if scatus <> 0 vhen
E Communication = STATuS:
13 =|:|:|_'_.E.'

Programming :

IEC 61131-3 STRATON
* Integrated automation platform
 Design using SFC, LD, ST and FBD
« Ready-to-use communication protocols
- MVB
« |[EC 61131-3 TRDP
« MODBUS TCP
 Analysis, off-line tests & simulation
* Integrated commissionning tools

ae® Bo@ a8e 2800
o inivcsl Dot command g el i g

SN B

I¥

TR EENT T

RN Actual Speed 0
i Target Speed 0
Erghyini Parmilted Speed 80

1% /) framss mansgemsnt

16 PR3 |Timearl , PERAIOL) 5 //cosplescs sycle

1T CRASE Indexl OF
i e s el

=2

/ a8 prad QREE Trdssssssarss
if indexi<rmem lpdex then
INC | coantd) ;
mam_indexi=indexl:
end if;
tameout. frame r|send, cimeout) s
4 SF mepd resd '!_‘,"H.IT‘."'
if not =send then

Deaied e 100 Propulsion Brakes | 1
Tran number F i Targel Distance | 350
T 13 Treve
Next statlon | IST2 i i A o B

End stafion | ISTB q q

ff read Frome Sreation = : SI:E-!M |r.:|||:ﬂt'5'r$- }
s e At : FET cod Emsgoncy  AUFOMRE wal dom Tooischissd Doos '_A.||.|_.|I||,| Diochid
arta_ o send| g iz - b L info Mass Train ook LTSS ol i wriaibad AR Cars

dls aldlis
ECR 1:=1 te 7 DC daca b semd[i] =0 END _FOR? | 0 i -
NB_C_STFR := ATrayToStringl (daca b _send, DATA_S, £): Faul Message Door number 2 '
mend = pganSendTe (30CFKL. &, UE'F"_EI-'J E-.fl.E.h.‘Er: Chyass g il ATCT Chpea] Haklske

sTatus:=i: S/ exchange in progress Diate Fowr | EI q I' ‘I.-.I

rec=iyesFRLIE; |':E|q {iz} |is{m]wn
end if:




Programmable 1I/O Modules
(EN 50155)

3 BRIO Product Line:



straton

straton

BRIO PRODUCT LINE

BRIO R105
« 24-110Vdc S“'o

e STM32 uC + FreeRTOS
» Ethernet 10/100
«32DI/16 DO
«4Al/1AO

EN50701 |
CYBERSECURITY /

F .

BRIO R125 SILO

« 24-110Vdc

e STM32 uC + FreeRTOS
 Ethernet 10/100

« CAN 2.0/ RS-485

« HDLC expansion port

« 32DI/16 DO
«4AlI/1AO

EN50701 |
CYBERSECURITY

Product family overview :
BRIO R102

. 40 DI / 10 DO SILO

4 Al/ AO

BRIO R201
« 20 SIL2 DI/ 10 SIL2 DO

BRIO R114
* MVB Process Data

BROM SSPC
« 8 DO @ 10A. max.

straton

H&WMEO O F G| m®

L1 e

00| M Oh vouprio_Pwe

Programming : ; b no inis UDE chen

-l

IEC 61131-3 STRATON Bl ¢ e e
* Integrated automation platform S e e e e il
 Design using SFC, LD, ST and FBD Gemain
« Ready-to-use communication protocols it stauus © 0 when
- MVB e
- IEC 61131-3 TRDP & P13 Timach, PERTODS; //comiesa cyels
« MODBUS TCP 0 ¢ f/enesseasuseanes cesd da
» Analysis, off-line tests & simulation irig i
* Integrated commissionning tools 3 el freme.x (amnd, Himsent)

TETUTO

B owdnl

..................................
Bl OS=R

® 1:=1 to 7 DC data b semd[i]:=0: END FOR:

WB C _5TF = AzreyToScringl (daca b send, DATA_S. E):
send {= gdpSendTo (JO0CF1, &, UDP_RDL, DATA S}
ATATURA: = - FIrogIren

o § yhm & F




BRIO R12x TECHNICAL FEATURES
Ethernet redundancy / Dual homing

Network 1 Ethernet 802.3 . Ethernet 802.3 Network 2

A BRIO Daisy-Chain + TCN redundancy

/1

Ethernet 802.3 Network 2

Network 1 Ethernet 8023 ()

i}
Single failure robustness 2

/O module extension

Ethernet 802.3 .

I peE
e~
IlrmilraMlrm M rm M em e

Single failure robustness

- =l rm [ NS




4 Test Equipement & Tools



/O TEST INTERFACE CARDS

Specific I/O Test Cards

« Power-supply (banana plug connector)

* Digital input emulation (2-pos. switches)

* Digital output visualization (LEDS)

* Analogue input emulation (switch knob)

* Analogue output visualization (LCD display)

Supported product lines
* BRIO
* RIOM




Train Communication Networks
(EN 50155)

5 Gateway Product Lines:



SLG PRODUCT LINE

SLG 001, 002 and 003

« 24Vdc

« 20mA Current-loop <> RS-422 _ _ o

« Bidirectional converter Universal train communication gateways
« 1200 bauds Supported protocols :

Ethernet
IEC 61375-2-3 TRDP + SdT v.2

RS-4
BRIO Gateway ﬁp'?g

« 24-110Vdc

- Ethernet 10/100 PROFIBUS
* CAN 2.0 or RS-485

 MVB Process Data only MVB

CAN 2.0
CANopen

EN50701
CYBERSECURITY

N\,

« Optional I/0 interfaces Process Data
Programming : 90| @ | osoew  HEROCE S
IEC 61131-3 STRATON B N e e
* Integrated automation platform ' So0%1 1= wipCreste (PORTL

I |

B

b

m o
3

=

i

2!

{m |

straton

* Design using SFC, LD, ST and FBD : Inbt S (= uiodadilake (ISADOH, FOR
» Ready-to-use communication protocols
- MVB
- [EC 61375-2-3 TRDP B ceain
* MODBUS TCP PLS1 (Timer1, PERIOL) ;
 Analysis, off-line tests & simulation
* Integrated commissionning tools ols
DTD 001 Datadiode
« 24-110Vdc | Emeemain
 Ethernet 10/100 e S5 i T RN

SLG 004 Gateway

« 24-110Vdc

* RS-485 (DB-9)

* RS-485 PROFIBUS (DB-9)

Bow

i

* Dedicated maintenance port  recetve:=FALSE;

fa
........

« 2-IP channels (M12-D) ses 1= udgpSendle (30CKL, ¢, UOPADD, DATAS):



COMMUNICATION GATEWAY PRODUCT LINE

Main characteristics of MPC7010

Multipurpose peripheral controller
Protocol converter, gateway, network sniffer
Local control unit, remote I/O module
On-board data recorder & analysis

« 2 Ethernet, 1 CAN, 1 MVB, 3 Al, 4DlI, 4DO
Main characteristics of MMGW7000

» Multipurpose Mobile Gateway for Train-2-Ground, Condition-Based Maintenance (CBM)

2 Ethernet 10/100 Mbps (M12 D-code)

« 1 MVB Full Redundant EMD (optional : ESD up to class 4)
« 1 isolated CAN bus

* 1 isolated RS-232/485/422 serial port (Optional)

* 1 LTE class 4 with 2 SMA connectors (MIMO)

* 1 GNSS/GPS receiver module with SMA connector

« 4 Digital inputs (opto-coupled)

* 4 Digital outputs (solid state relays)

» 3 Analogue inputs (isolated)

« 2 USB 2.0 service interfaces

» Options :

- 1 WIiFi IEEE 802.11 a/b/g/m (AP — Client — Direct)
- 1 Bluetooth v4.0

- 1 ZigBee IEEE 802.15.4

» 24Vdc (optional : 37.5Vdc, 72Vdc, 110Vdc) or wide range power supply
 Front-panel diagnostic LEDs
« Standalone small form factor



WTB/CAN and WTB/MVB TCN REDUNDANT GATEWAY PRODUCT LINE

Main characteristics of RGWM1000 (IEC 61375 and UIC 556)

« WTB/CAN ;
« WTB/MVB ;
- WTB/MVB Redundant Gateway with SIL2 certification.

1 Ethernet 10/100 Base-T Ethernet port (optional : 2" Ethernet port)
« 1 WTB Full Redundant with fritting function

« 1 MVB Full Redundant EMD (optional : ESD or OGF)

* 1 isolated CAN bus

« 1 isolated RS-232/485/422 serial port (Optional)

« 2 Digital inputs

« 1 Digital output

» 24Vdc (optional : 37.5Vdc, 72Vdc, 110Vdc)
 M12 D-code

 Front-panel diagnostic LEDs

 Size-3U modular form factor



TRAIN ETHERNET SWITCH PRODUCT LINE

Main characteristics of MTES6407

* Ethernet Train Backbone (ETB) switch ;
 Ethernet Consist Network (ECN) switch ;
» Ethernet Repeater.

« 24-110Vdc

» 12 Fast Ethernet (FE) ports :

- 4x 10/100/1000 Mbps with by-pass relay (optional)

- 8x10/100/1000 Mbps with PoE/PoE+ capability (optional)
 M12 D-code or X-code according to port configuration

« 1 USB Type B serial console port

» 1 USB Type A slot for key storage

» Front-panel diagnostic LEDs

« Standalone small form factor

Main characteristics of MTES1048

16-port Ethernet Train Backbone (ETB) switch ;
4x 10/100/1000 Mbps with by-pass relay (ETB ports)
8x 10/100/1000 Mbps with PoE/PoE+ capability (ECN ports)
2x 1 Ghit port

Fry
::rr:srsrs gggggg

W@,’s&.@;@ e ——

/] —~ —

® 8 g @&
PWR

 20-port Ethernet Consist Network (ECN) switch ;

- 8x10/100/1000 Mbps with by-pass relay (ECN ports)
- 8x10/100/1000 Mbps with PoE capability (ECN ports)
- 2X 1Gbps (HSR)

- 2x 2 Gbps ports

=

| & @:‘m,,@)[’ —
e

« 24-110Vdc

* M12 D-code or X-code according to port configuration
 Front-panel diagnostic LEDs

 Size-3U rack-mount solution




Modular PLC
(EN 50155)

6 PMU Product Line:




Compact rackmount
« 19”-rack, size-3U
 Standalone integration

Base configuration
* VCU + add-ons

Ready to customize slot
« Accelerated time to market
» Reduced development costs

 High-performance CPU
e Latest Linux / RTOS / IEC 61131-3
 Predisposed HW Cybersecurity features

On-demande interface integration

« MVB / LON / CAN / RS-485 /| RS-422
* Current Loop / FIP / HDLC / HTPS

* GPS receiver

* 4G LTE connectivity

 High-capacity NAS...

MODULAR /O RACK-MOUNT SYSTEMS

Modular platform

* Dual Ethernet

« MVB Bus

« CAN Bus

« 24-110Vdc PSU slot

Comms or I/O expansion slot

- 24 isolated DI board

- 16 isolated DI board

- 8 isolated DI & 8 isolated DO board

- 16 isolated DO & 2 PWM input board
- 2 Frequency Inputs, 4 Al & 2 Relay Outputs board

Manufacturing
Protection

"/ Strong Secure
s Partitioning | Storage
7

Tamper 6 Key
Detection | Protection

O

Secure Key
Debug Revocation



Event Recorder Product Line:
Crash-Protected Memory Devices
(EN 50155)



EVENT RECORDER & CRASH PROTECTED MEMORY DEVICES PRODUCT LINE

Main characteristics of EVR 1000 & CHMM7000 / CPSM1000
Modular design to support easily project-based customization needs

Compliant with all the main standards worldwide (including US): 49 CFR Part 229
rule - IEEE 1482.1 - IEC 62625-1

Wide range of hardware interfaces available (Ethenet, CAN, MVB, GPS/GNNS
receiver, digital and analogue 1/0Os, USB, RS232/485/422, etc.)

Wide range of protocols supported (MVB, CANOpen, TRDP, IPTCom, CIP,
ModBus, etc.)

« JRU function to record data from ERTMS/ETCS fully compliant with to EU TSI
« Support recording of specific national data from on-board train control system(s)

» Crash Protected Memory Module supporting Ethernet + PoE interface to store
data directly from the on-board Ethernet network




TCMS Components
(EN 50155)

8 Third-Party Products :




CRASH PROTECTED MEMORY DEVICE

VCU CPSM1000-E

MFS client J( L NFS server

N
L

Principles

* Network Attached Storage (NAS)

» Server Message Block (SMB) : SAMBA or NFS v. 3 protocol / FTP
« Supervision : webserver for configuration and firmware updating

R N B NS N O W W D A N O ) ) ) B N N O O

¢ i
L |

IP Configuration

« Static IP addressing or DHCP server
 DNS Server

TR —

Access
« User management : username, ID, password, disk quota

i i - e e S i S i o — -

Standards - = =
- EN 50155/ IEC 60571 5 =
- |EEE Std 1482.1:1999 oy | —r
- |EC 62625-1 T owr supply ! |
- Optional : FRA 49 CFR Part 229 | Sersors: Actuators | 5 |

: “

\/

<--» Ethernet NFS communication
<--» RS232 STRATON console link
«--» Ethernet STRATON console link

Typical applications

* Network attached storage (NAS)
 Train service log maintenance

« Condition-based monitoring
 Crash protected memory device
« Juridical recorder unit




3 PARTY TRDP EQUIPMENT INTEGRATION

Traln communication networks
* Integrated ETB
e Consist switch

* WIiFi/ 4G LTE / GPS-GNSS TCMS Test bench
 Train communication networks

« TCMS applications
* Subsystems simulation

7
.
} ona)

-

-

) &) e

®

E E P E . * Train-level functions
ACKSYS
RailBox series
Heavy Duty Multifunction A>
tar e
i —

Driver display unit
104" TFT




IEC61375-2-3 TRDP

9



IEC 61375-2-3 Train Real-time Data Protocol

ETH
TRDP test bench Sl
* Network infrastructure : Integrated ETBN and ETCS
 Evaluation platform :
« Based on RIOM and BRIO product lines
« |EC 61131-3 STRATON
P E —
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10 Cybersecurity



Railway Applications - Cybersecurity

CENELEC TS-50701:2021
Technlogical expertise : ANSSI certification

Pre-disposed hardware and software features

« On-going evolutions based on IEC 62443

» Crypto-memory : TRNG, AES-256, SHA-256/-512, ECC, RSA

« Compliance with X.509 certificates : HTTPS, TLS, DTLS, sFTP...

M- H-s,-rm » Real-time sensitive network : TSN
I - Security Engine, Arm TrustZone and Secure Boot

e

= = Data/Event HTTPS UIC 559 CYBER
T e Log Storage Webserver Maintenance SECURITY

A S AR A i R

R A b e |

Maintenance and life-cycle management Root of trust management
» Data/event log collection and failure root cause analysis » Use of crypto element to manage :
IEC 62443-4-1 « Thermal management profile  The provisionning process (Factory setup)
* Preventive maintenance : Relays, Sensors, Sub-systems... « Secure Firmware Download
« Firmware upated in the field
Cyber security, UIC 559 compliance and « Big Data » « Asymmetric authentification
 Train track data « Verification of the certificate chain

« Time configuration, Operational mode management
« Firmware and application upload/reboot management



1 1 Engineering Services



ENGINEERING SERVICES

Electronic Manufacturing Services (« EMS »)
» Rapid PCBA prototyping

 Serial manufacturing

« System integration

After-sales repair and maintenance (« MRO »)
* Obsolescence management
* Electronic board / embedded products

Mechanical system integration
* RIOM In size-3U/-6U rackmount solution
* BRIO In size-1U/-2U rackmount solution

Applicative software engineering
« [IEC 61131-3 STRATON
» Local PLC for subsystems
« TCMS system applications
« C/C++ Board Support Package for Linux OS
» Middleware for 3DS ControlBuild
« C/C++ Board Support Package for FreeRTOS
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SAFETY ENGINEERING SERVICES

SIL2 Hardware and S.SIL2 development
« EN 50155:2021

« EN 50126:2017

« EN 50128:2011+A2:2020

« EN 50129:2018

« EN 50159:2010+A1:2020

RAMS
* Product-level analysis
« System-level analysis

SIL2 certification
» Safety case evaluation
* ISA : CERTIFER

Applicative software engineering strategy
» C/C++ BSP for Linux OS or FreeRTOS
* Rules of coding

Avallable option:
« |[EC 61131-3 STRATON
» Based on IEC 61508-3
» SIL2 « capable » for « SAFE » apps

A
Complete railway system ;
h . S
§ Complete railway signalling system § EN 50: 26
| i
EN sonsg-xfet - ENisong

biiica s i ki daiies

Individual sub-system

Individual part of the equipment
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Internal audits
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Hazard Analysis Log tracking




SAFETY ENGINEERING SERVICES

SIL2 Hardware and S.SIL2 developement
 TCMS subsystem

 Vehicle Control Unit

* Remote I/O Modules

TCMS - SIL2
* Year 2008
* « 1002 » and « 2002 »

I/O Infrastructure Network — SIL2
 Year 2015
« Mixed SILO and SIL2 I/O platform

Vehicle Control Unit = SIL2
* Year 2016
* Fire Detection

for ALSTOM - TM sub l"‘l(‘ Pack 4.0.2
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Remote I/O Module — SIL2

* Year 2019

 SIL2 Digital Inputs & Outputs
» Safety Layer
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Energy Exchange Controller
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Traction Inverter
Auxiliary Power Converters

LV Components,
Electronics

Power Module,

Capacitors,

Discharge Resistors S
RS

Sensors, Contactors,
HV interface

*~_ Contactors Cubicle
" Venting

SYSTEM ENGINEERING INTEGRATION
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CBTC : ATP — DMI Gateway
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ETCS : EVC-KVB/EVC-DMI/EVC-ER

ETCS cubicle
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Gateway Gateway
| Currcnt lnop | ‘ Current loop
Current loop Currant loop
Train Event

computer recorder
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Let’s build your future together!

Sebastien MAURY

Business Development Manager

+33 668 535 286

sebastien.maury@leroy-autom.com

www.leroy-automation.com
WwWw.mioselettronica.com

www.agonelectronics.com /—\
QS leroys i

ELECTRONICS

AUTOMATION

#Unlimit your perspectives
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