Ambiente di test ERTMS-ETCS
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ERTMS/ETCS ON-BOARD EQUIPMENT
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L'ambiente di test ERTMS-ETCS e conforme all'architettura UNISIG Subset-094, per
interfacciare le apparecchiature di bordo ETCS fornite da qualsiasi produttore.

* Test di integrazione con i dispositivi di terra ( eurobalise , euroloop , sistemi
nazionali come RSC, SCMT, ecc.)

* Test di integrazione con il sistema ERTMS di terra (Radio Block C)

* Test di convalida, secondo Subset-076

* Test completamente automatizzato, utilizzando un sistema robot/telecamera

er gestire le operazioni DMI
Pers P j’ SETTEIDEA Srl
7 www.setteidea.com

www.trainsrunner.com



http://www.setteidea.com/
http://www.trainsrunner.com/

Ambiente di test ETCS

Pieno supporto ai requisiti di interfaccia Subset-094:
* |/O digitale cablato (24 V)
* |EEE 802.3 (Ethernet) 100/1000 Mbps, utilizzando livelli di trasporto
TCP/UDP
* Porta seriale asincrona, RS232/RS422/RS485
* Emulazione encoder digitale a due fasi onda quadra(fino a 500 km/h),
livbello fisico RS422
* Profibus DP (livello di collegamento dati FDL), per supportare la
comunicazione STM
Interfacce opzionali:
* MVB, per interfaccia I/O digitale a ETCS Onboard
* CAN bus
* Porta seriale sincrona (livello fisico RS422)

* Emulazione modem GSMR (modalita CS), su porta seriale RS232/RS422

Emulazione Eurobalise ed Euroloop
Emulazione RSC

Braccio robotico (standard industriale) per emulare le operazioni del driver sul
display touch screen (o tastiera), incluso l'inserimento dei dati

Telecamera GigE ad alta risoluzione (standard industriale), per catturare le
immagini del display DMI

Riconoscimento di simboli (icone) e testo, utilizzando Matrox Imaging Libraries
(MIL)

Fino a due display supportati

SETTEIDEA Srl
www.setteidea.com
www.trainsrunner.com



http://www.setteidea.com/
http://www.trainsrunner.com/

na frontale dal
olaterale

Pannello interrutton di
alimentazione e prese
servigio frontali

Ethernet Switch
{per e connessioni

Ethemet Switch 1
{per la LANinterna al
cabinet)

UPS {3000 VA}

Panello distribusione
interna simentas
sotto UPS (VDE, C13}

Architettura hardware
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Management . .

. e Scenario Editor (LSE) Auto Evaluation Tool (AET) Report Tool

Application Layer
Scenario

Event Recorder Simulation Modules:
controller

(LER) TDS, CMS, §SS, TIS, JRS, SMS, RMS, LMS, BTS, RSS, DIS
Simulation Layer
17 Framework
(Realtime execution engine and interface layer)

Operative system: Windows 10
(64-bit)

Commercial
HW & SW
Commercial If0 adapters Sperial function adapters | Odometry, Commercial communicaion
(Analog, digital) Signal generation AWG) adzpters (network, serial
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Database e processo

.| Message Coding |._;

Batch Manager
(Sequence of
Scenarios)

Chesk Of Test Environment
Scenario Files
database

Simulation Run

Scenario
. Scenario File
Creation (Excel)

Registry Data

SUBSET 076-6-3
Database

1

Registry Data Create Scenario | Laboratory Event
editor FromLER [ Recordern(lER)
Automatic Evaluation
Tool (AET)
Test report Automatice
Evaluation Tool

Il database dei dati di registrazione contiene tutte le informazioni per validare le
Sequenze di Test e i File di Scenario:
Per ogni protocollo di comunicazione e definito un linguaggio (telegrammi BTM e
LTM, messaggi STM, messaggi IRS, ...) per supportare funzioni di
codifica/decodifica automatica.
Il database supporta piu versioni dello stesso linguaggio.
Il set di linguaggi (cioe protocolli) da utilizzare & specificato nel file di scenario.
E stato definito un linguaggio specifico per descrivere tutte le azioni di comando
e controllo per implementare automaticamente le sequenze di test:
* |l comando e le azioni di controllo vengono utilizzate per specificare il
comportamento del simulatore per ciascuna fase della sequenza di test
* Le azioni sono programmate in base alla posizione, con la possibilita di
specificare un ritardo temporale rispetto all'inizio o alla fine dell'azione
precedente.
* Le azioni di controllo vengono valutate automaticamente in fase di esecuzione
Il database dell'ambiente di test contiene tutte le informazioni per eseguire le
simulazioni
Il database LER/AET contiene gli eventi della simulazione ei risultati di ogni azione

di comando/verifica, quindi i risultati di ogni fase della Sequenza di Test.
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Creator | Test sequence Editor

Save Showpending Discard  Export Save testcase Loadtestcase | Sequence
changes  changes  changes template template check
Database e T
Test sequence Editor X
Sequence(s) on database

[Test sequence] Subset-076-¢

Current data
MName |Subset-076-6-3_3040300_02_LOOP_v320.mdb
oe .

Subset 076-6-3

Test seq. name | Subset-076-6-3_3040300_02_LOOP_v320.mdb Test seq. company |RINA

Tets2q fle path [CAUserg comulch Deskaap ETCS Log SALATORE TetseqUnitgsemerion 12 ]
Test seq. author |RINA Test seq. creation date 13/03/2014 15:4%:54

Test seq. last modified date

The ETCS on-board equipment is powered .Transition Condition Id [4]. Transitions Conditions Table

Start of Mission procedure is engaged Table of reguirements for ‘Start of Mission’ procedure

The on-board equipment req: he driver to enter a driver |D within the scope of the Start of
Mission procedure in SB mode when the status of the driver 1D is unknown.

Within the scope of the Start of Mission procedure in SB mode, the status of the ERTMS/ETCS
Level date is INVALID, The driver selects a level (the existing ERTMS/ETCS Level or a new one).
Within the scope of the Start of Mission procedure in SB mode, the Cn-Board equipment offers
the driver to select either SH or NL or "Train Data Entry’ before the on-board equipment requests Table of requirements for ‘Start of Mission’ procedure
the driver to enter a complete set of Train Cata. The driver selects ‘Train Data Entry’.

The on-board equipment r he driver to enter a complete set of Train Dota v

scope of the Start of Mission pracedure in SB mode when the status of the Train Data is unknown | 5040300 : Table of requirements for ‘Start of Mission' procedure
1

After the set of Train Data has been entered/re-validated by the driver (in $12), if the status of
T by

3: Table of requirements for 'Start of Mission' procedure

5.4.3: Table of requirements for ‘Start of Mission’ procedure

< "unknown’, the ERTMS/ETCS on-board equipment requests the driver

Prev.level 1| Prev.mode 1 |Inputoutput T |Interface T | Nextlevel T | Mextmode Y | Description T | Comment T | Reason T | Replacing step T
N NotAvailable NoPower  ERTMS/ETCS on-board unitis The on-board equipment changes

powered up o SB mode.

GENERAL MESSAGE
NotAvailable | MoPower NotAvailable ~ NoPower | (NID_MESSAGE_JRU

W_MODE=6) is recorded

Delay type T [ Check interval type Y | Negated 1 | Check interval shift Y | Check interval amplitude Y | Change Direction Y | Description

SIM_SET_PCWER_QN_BOAF Sets on board power up or down

T | Coding type T | Unit T | Minimum T | Maximum T | Help Info

POWER_UP_CMD | Power up Command to Power up/down the on-board equipment enum
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% | @ | Setteidea - Scenaric Manager 1.2.0.0 64bit

Home Scenario

Version Y | Category Y | Description
From Subset 076-6-3 Subset-076-6-3_9990500_22_RIU_v320.mdb
From Subset 076-6-3  Subset-076-6-3_3070300_06_RIU_v320.mdb N Speed Restriction to ensure Permitted Braking Distance information shall replace all stored

From Subset 076-6-3  Subset-076 170200_02_+320. System version management in case of 3 RBC/RBC Handover.TC 8 and TC3 are tested here.

The main ohjective is to test the FT3131050.Tt
From Subset 076-6-3 : 117 1 The Default Values for the NVs are used.
A Gamma train is used for testing.
From Subset 076-6-3 3 1 05_v320. TC1: A data consistency problem or a linking consistency problem has accurred and the problem lead:

From Subset 076-6-3 ! What happens to accepted and stored information when entering a given mode.
From Subset 076-6-3 1 014320, TC1: The train receives a new track description or a linking information and shall replace the stored in

From Subset 076-6-3 1 Covering 518100

Select Import  Clear  Togle
‘overwrite

ltems
Overwrite FileName T | Folder State T | Report{ Start time Y | End til
subset-076-6-3_3040300_02_loop_v320.mdb_2021-06-08-212724.xlsx CiUsers\g_cosulich\Desktop\ETCS\Log... Justimported
subset-076-6-3_3150800_01_cmd_OK v320.mdb_2020-09-07-165928 9999.xlsx C:\Users\g_cosulichDesktop\ETCS\Log... Justimported
subset-076-6-3_3160300_02_riu_v320.mdb_2020-09-29-193045 xlsx CUsers\g_cosulich\Desktop\ETCS\Log... Checked

group. Balise &
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| 3 |Setteides - AET {Automatic Evaluation Tool) 1.2.0.0 64bit

Simulation:
Filter date Show fails only
[ 2670572021

4 sessions Shew  Export T

Sessions

T | End time T|Status T | Scenario type T | Result T | Scenario name T | Scenario version T

Within the scope of the Start of Mission
procedure in SB mode, the On-Board

equipment offers the driver to select either SH

or NL or “Train Data Entry’ before the on- Pass
board equipment requests the driver to enter a
complete set of Train Data, The driver selects

“Train Data Entry'.

5.4.3: Table of requirements for ‘Start of

3040200 Mission' procedure

T Description
13 The driver can select either SH or NL or Train Data Entry’
The driver selects “Train Data Entry’

The driver's selection is recorded on the JRU.

Excel Row T Action type T | Action code T | Description T | Result T | Action data| Snapshot.

42 17 Check Pass E El

. Seq=
Scenario

End:
Test case Sex

1
Application log Action result ExcelRow: tz. =17, Dsc=, Result=Pass
H[%] [80[e] [

TimeStamp Type Source Message Name T | Value

DMI_WINDOW  Train data

Train data {1/2)
Axle load category

Length (m)

d category Wi
Length (m) Max speed (km/h)
X speed km/h) S iaay i
e percentage Brake percentage
Odometry mileage [m] Y | Odometry speed [km/h] T | Odometry acc [m/s"2] el HE1T
8785 7867404143 08 7182,60843495832 i
786861681 7868605903 84,61261154731 7184,61261154721
7869010391 7869010391 185,2788500831 7185,27885008:
9604505 | 786,9410943 7185,9450886139 7185,9450886189
7870627612 7870612739 7187,94380422628 7187,94380422628
I-File Message § 437
Estimated Front End Positio| 4625
Message Byte Array ‘
14 05 CO 04 2C 1D 30 2z 00 00 CO 42 94 00 FO 01
Message Fayload E0 FO C4 CO D4 E4 00 00 00 00 00 00 00 00 00 90
00 00 03 FC 01 02 08 10 DF F3 00 17
Timestamp
Motionhfoving 787,1013627 : 7188,61004
7871414484 g 7189,276:
|Jr5MEssagE 3 1 7191,27499690525
Motionhoving 9 7873 7191,94123544105
|Jn Message 3 573417608 192,601 7192,60747397684
5302218286
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