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SIA

Executive Summary

The present document constitutes the first complete version of deliverable D7.1 “Integration of
SIA with end-user information systems” in the framework of the Project titled “System for vehicle-
infrastructure Interaction Assets health status monitoring” (Project Acronym: SIA; Grant
Agreement No 776402).

Based on the work carried out in the project, a software application (SIA_VP) for the management
of maintenance of railway sector assets has been implemented. This application uses extensively
georeferenced data provided by Galileo, the European Global Navigation Satellite System, and
includes four services focused in catenary (called iCatMon), pantograph (iPantMon), rail (iRailMon)
and wheelset (iWheelMon). This document describes how SIA software application can be
integrated with other external information systems that end users may operate, bringing additional
value

Firstly, Chapter 2 of this document describes the architecture of SIA focusing on SIA_VP and the
external interfaces assessing them to evaluate which ones require integration with external
systems.

Then, Chapter 3 explains the methodology followed to collect feedback from SIA end user partners
about relevant external information systems they use.

After assessing the information collected from SIA end users, Chapter 4 details the solution
adopted in SIA both to exchange data with other applications flexibly.

Finally, Chapters 5 to 8 describe for each end user partner (FGC, VIAS, TELICE and OBB) the
integration in SIA of the external data they have provided. They serve as a sample reference
implementation of the integration features developed in SIA to use them with more third-party
information systems not considered in the SIA project.
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1 Introduction

1.1 SIA Overview

The SIA project (System for vehicle-infrastructure Interaction Assets health status monitoring) has
the objective of developing four ready-to-use new services (iWheelMon, iRailMon, iPantMon and
iCatMon) to provide prognostic information about the health status of the railway’'s most
demanding assets in terms of maintenance costs (wheel, rail, pantograph and catenary).

1.2 Purpose and Scope of this Document

This document covers deliverable D7.1 “Integration of SIA with end-user information systems” of
the SIA project. The deliverable describes the integration carried out in Work Package 7
“Integration with end-user specific application layer” of SIA with other information systems of end-
users of the consortium. This work addresses the requirement SIA_OR_3 - Interoperability,
defined in WP6 deliverables [1], providing SIA end users with the ability to exploit together SIA
services with already in use external systems. The sample integrations implemented in the SIA
project increase the overall value for customers and raise a key feature for entering with SIA
systems in the railway sector. This deliverable is the final output of WP7 and has been led by
INGECONTROL with contributions from end users FGC, VIAS, TELICE and OBB, and technology
providers CEIT and DLR.
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2

SIA architecture overview

According to the deliverable D2.2 SIA Architecture [2], the following sub-systems have been
defined for the SIA system:

2.1

Pantograph/catenary interaction assessment subsystem (SIA_PANT)

Wheel/rail interaction assessment subsystem (SIA_ABA)

Positioning subsystem
Data Hub (SIA_DH)

(SIA_POS)

Component Degradation modelling and algorithms (SIA_CDM)
Visualisation Platform (SIA_VP)

Architecture description

As a visual representation of the above subsystems, the following diagram (Figure 2-1) was

created to define the overall architecture and the associated interfaces of the SIA system.

IF5 Il

With this architecture, SIA will provide four services with characteristics defined below:

IF5.3 l
¥ vIF0.1

. 7% SIA_PANT

L1

IFO IF6
! On-board : Back-office
IFO.3¥ ¥ !
IF5.3_
_IF.POS PANT . SIA_POS : SIA_CDM
! =
IFFOSABA &  &FpPosoH | IFo.4 41F com_vp
: —il L
IF_Di_VP

I

IF534%  41F0.1

ABA_DH

: A
M SIA ABA <+

IF0.2 4 T
IF5.3

SIADH B+——>H

Figure 2-1: SIA Architecture

IF1 IF2 IF3 IF4

IF7
IF8
IF9
IF10

- iWheelMon, which is intended for TOCs and integrated operators, will provide real time
information about the status of the wheels (e.g. the presence of wheel flats) and prognostic health
status information within a certain time frame such as predicted wear, RCF and polygonization,
and maintenance recommendations for meeting ISO 1005-8 [3] and TOC specific requirements.

GA 776402
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- iPantMon, which is intended for TOCs and integrated operators, will provide real time information
about the status of the pantograph (e.qg. if there is incorrect vertical damping forces of upper arm)
and prognostic health status information in a certain time frame such as wearing of contact stripes,
and maintenance recommendations for meeting EN 50405 [4] and TOC specific requirements.

- IRailMon, which is intended for IMs and maintenance subcontractors, will provide real time
information about the status of the rail (e.g. broken rail) and prognostic health status information
in a certain time frame such as squats, corrugation, wear and RCF, and maintenance
recommendations according to ISO 5003:2016 [5] and IM specific maintenance requirements.

- iCatMon, which is intended for IMs and maintenance subcontractors, will provide real time
information about the catenary status (e.g. wearing of cable) and prognostic health status
information in a certain time frame such as inclination of the mooring balance with respect to the
rail, break of the automatic regulation pulley, wear of cables, and maintenance recommendations
for meeting EN50119 [6].

These services will be delivered by the different sub-systems of the SIA system according to the
next table.

SIA SIA Services
Subsystems

iWheelMon iPantMon iRailMon iCatMon
SIA_PANT N N
SIA_ABA v v
SIA_DH v v v v
SIA_POS Vv Vv
SIA_VP v v v v
SIA_CDM v v vV v

Table 2-1: Table: SIA services mapped to sub-systems

The integration with SIA of external IT systems already operated by end users is carried out by
means of SIA_VP subsystem external interfaces displayed in Figure 2-1, which are described in
next section.
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2.2

SIA_VP Components

In this section SIA_VP subsystem is described focusing in its external interfaces to asses which
may be related to existing external IT systems. Next Figure 2-2 displays the architecture of SIA_VP
subsystem in a schematic view:

SIA_VP 2
IF_VvP_DE _DASH
L
SlA_VP_CONFIG
SlA_CDM Y
i IF_WP_CONFIG_DASH
IF_CDM_VP
I —i L
= i
IF1
|
IF_VP_DB_DA
sinvP.DBE H<——+H SIAVPDA SIA_VP_DASH
IF2
nr—
L

-
-

IF_VP_IN_DB [F_vE_PM_DA z
EI
=
IF_VP_DASH_PM o
SIA VP_IN M% SIA VP_PM + S
= N
I Y &l
IF OH VP ﬁ - |
- SlA_VP_WARN
F3 iF4
n 2

Figure 2-2: SIA_VP subsystem architecture (including SIA_CDM)

Namely, the SIA_VP modules are listed next:

SIA_VP_DB: Database

SIA_VP_DA: Algorithms and data analytics (linked to SIA_CDM, hosted in the same

server)

SIA_VP_DASH: Dashboard, Visualization & Reporting

SIA_VP_CONFIG: Platform configuration (by an end user administrator)
SIA_VP_IN: Data Input (received from SIA_ABA, SIA_PANT and SIA_POS via SIA_DH)

SIA_VP_PM: Process Manager

SIA_VP_WARN: Real-Time Event Manager (connected to onboard SIA_DH in real time)

GA 776402
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2.3  SIA VP External Interfaces

In Figure 2-1: SIA ArchitectureFigure 2-1 and Figure 2-2, SIA_VP interfaces are displayed at both
system and subsystem level respectively. They are classified in 2 types as external and internal,
but we are going to focus on the External Interfaces, which are those that may be required to
integrate with external IT systems. On the other hand, External Interfaces can be classified
depending on if they exchange input or output information between SIA_VP and end users. Visual
interfaces described in SIA Deliverables D6.1 and D6.2 [1] enable this exchange of information
with end-users, either input or output, but sometimes it is better to automate this flow when origin
or destination are other external applications, particularly when the amount of data is too big and
may lead to human errors and a huge time consumption.

2.3.1 Input External Interfaces

These are the Input External Interfaces:

- IF0.4: Configuration parameters and SIA_VP parametrization by means of
SIA_VP_CONFIG.

- IF1.1.1: GIS map of the line(s).

- IF1.1.2: Composition of the infrastructure (e.g. sections, curvature, switches and
crossings, tunnels, components, materials, etc.)

- IF2: Maintenance procedures.
- IF3: Auscultation raw data.
- IF4: Inspection raw data.

The following table assesses if there is a visual interface in SIA_VP (already described in SIA
Deliverables D6.1 and D6.2 [1]) enabling end users to provide the required info, and if it might be
beneficial to implement automated means to import data into SIA.

SIA_VP Interface | Visual Interface | Automated Interface Comments
IFO.4 Yes No SIA specific configuration
IF1.1.1. No No Direct input in SIA_VP_DB

when commissioning SIA,
rarely updated.

IF1.1.2 Yes No Direct input in SIA_VP_DB
when commissioning SIA.
There are visual interfaces
to manage assets.
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IF2 Yes No Direct input in SIA_VP_DB
when commissioning SIA.
There are visual interfaces
to manage maintenance

IF3 No Yes Specific external data

IF4 No Yes Specific external data

Table 2-2: SIA_VP Input External Interfaces assessment

Section 4.1 of this document described the integration of data coming from third parties’ software
into SIA.
2.3.2 Output External Interfaces
These are the SIA_VP External Output Interfaces:
- IF7: Asset Status
- IF8: Early detection of component failure
- IF9: Maintenance recommendations
- IF10: External interfaces

External Output Interfaces enable end users to access the information provided by SIA. Table 2-3
assesses if there is a visual interface in SIA_VP, described in SIA Deliverables D6.1 and D6.2 [1],
and if it might be beneficial to implement automated means to export data from SIA.

SIA_VP Interface | Visual Interface | Automated Interface Comments
IF7 Yes No D6.1 and D6.2 [1]
IF8 Yes No D6.1 and D6.2 [1]
IF9 Yes No D6.1 and D6.2 [1]
IF10 No Yes To export data displayed in
IF7, IF8 and IF9

Table 2-3: SIA_VP Output External Interfaces assessment

The ability to export data from SIA in other IT systems is described in Section 4.2 of this document.
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3 Methodology

This chapter details the methodology envisioned to collect information from end-users (VIAS, TEL,
OBB and FGC) about existing information systems which could be relevant to the external
interfaces described in previous chapter. This information has been used to define and implement
a technical solution to provide SIA with interoperability with other IT systems, saving time and
giving added value to end users when loading/extracting and analysing data.

The methodological approach has consisted in developing a Microsoft Word template delivered
by email with a questionnaire to collect information from SIA project end-users with five sections:

e General Information

e Assets Data

e Auscultation/Monitoring Data
e Maintenance Data

e Other Information

Questions are not only focused on external IT systems in general, but also aimed at the specific
tests of the SIA system that will be carried out in WP8 by end users. So, each end user partner
(FGC, OBB, VIAS, TELICE) had to fill in one template providing valuable information to assess
the current situation and requirements, and design an effective integration roadmap of important
existing information from external applications needed to test and validate the four SIA services.
Additionally, the integration implemented with these third-party systems will serve as an example
of interoperability of SIA for a future market uptake that will require integration with other external
systems in new customers.

The template was an initial step of the work to be done in WP7. When the end users filled in a first
version of the document, an iterative process began with Ingecontrol requesting further detailed
information and collaboration to implement the WP7 objectives.

The questionnaire and the answers provided by FGC, OBB, VIAS and TELICE have been included
in this deliverable in the Annexes section. Chapter 4 provides a summary of the answers received
to analyse them and provide a technical solution with wide applicability in present and future SIA
end users.
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4

Technical solution

Based on the methodology explained in Chapter 3, a questionnaire collected information on IT
systems used by SIA end users to manage assets, monitoring/auscultation and maintenance
activities of railway infrastructure and rolling stock that could be suitable to consider integrating
with SIA. Table 4-1 summarizes the main findings:

End user Assets Monitoring/Auscultation Maintenance
VIAS (Rail) Excel file (Madrid- | Auscultation reports (only | Excel files
Valladolid) out of thresholds data)
FGC (Pantograph, | Excel file (Valles | Catenary (MERMEC, | MERMEC, Excel

catenary) line) excel) fles and paper

Pantograph visual/hand reports

measurement reports

TELICE (Catenary) |tCat (export/import | tCat (export/import files) Excel files

files)

OBB (Wheelset) ESRI for GIS data None to integrate in SIA None to integrate in

SIA

Table 4-1: Summary of answers received on third party IT systems used by SIA end users

The main conclusions drawn after analysing and discussing the answers received are:

Commercial software packages used by end users are not prepared for online integration
(e.g. using web services), but allow exporting data in different formats compatible with
Microsoft Excel. These files are used in daily operations and to exchange with other
departments and stakeholders (e.g. subcontractors, regulators).

File formats are quite diverse.

Real time interoperability is not a key requirement yet in the railway domain, and software
vendors are wary to open their products even to customers.

Maintenance subcontractors don’t use Assets or Maintenance management software.
They receive data from Train Operating Companies and Infrastructure Operators, who
share as less information as possible as they are dealing with critical assets and activities.
There is still a lot of paperwork in visual and hand measurement operations.

In the case of infrastructure (catenary and rail), the use of software to generate and analyse
reports is widely used. This software is proprietary and provided by the monitoring
equipment vendor (e.g. MERMEC, TELICE). As aforementioned, data can be exported in
readable formats (e.g. csv, Excel files)
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OBB particularly doesn’t plan to contribute loading to SIA additional data apart from those of the
infrastructure and the rolling stock required for the test measurements. This is because they are
very much interested in comparing the SIA low-cost sensors measurement data with OBB own
data, especially those of the positioning unit, and they want to keep both data sets clearly
independent.

4.1  Importing data into SIA

Based on this analysis and the needs of end users in the SIA consortium, including the availability
of data to import to SIA to test it, it was decided to implement a flexible importing tool in SIA_VP
so that users are able to import data form external IT programs configuring a file format mapping
its content to SIA parameters, and uploading it to the system.

So, for example, in iCatMon (it works the same in the other SIA services), when end users define
a type of inspection for monitoring and maintenance activities, they are able to configure an
external file as data source.

TYPE &~

Figure 4-1: iCatMon inspection types list in Configuration menu

Opening a Catenary Auscultation Inspection type in the list or creating a new one (Figure 4-1), the
Inspection type configuration screen (Figure 4-2) pops up where users can expand the File Format
frame in the bottom left:
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nspection tab

Inspection name Identifier Inspection description

INS SIA_A_INS Catenary Auscultation Visible

Type

Inspection

Associated system Associated components Maintenance failure mode

-0

» Flle Format

Figure 4-2: iCatMon inspection type configuration screen

Then they can configure the column-row file format that they will import into SIA to upload new
data. Users can define the format for numbers, dates and column separators. They can also set
in which sheet data are stored and the first line with data (Row data field). Finally, to configure the
raw data import, users can define the line, track, KP (transformed automatically to UTM
coordinates during importing process), date and time and up to 6 KPIs or measurements. In the
example in Figure 4-3, contact wire height, decentralization and wear are the 3 KPIs selected.

X Inspection tab
 File Format
Format Diata origin
Thousands sep. Decimal sep Field Sep Date Form Sheet Row data
Comma +  Point ~  Semicolon ~ d/m/YHils — 10 +
Line Track KP
Col Row Value Col Row Track Col Col Units
E S v } v A m w
Date
Col Row Value
M = 2 + B
KPI1 KPI2
Subsystem Failure mode Cols Subsystem Failure mode Cols
Contact wire ~ Height w FLLO Contact wire ~ Decentralisatic v G.JMP
KPi3 KP4
Subsystem Failure mode Cols Subsysiem Failure mode Cols
Contact wire ~ Wear ~ HKN,Q ~ v

Figure 4-3: iCatMon inspection type file format configuration screen
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There can be a different file format for each type of inspection, as we will see later with examples
provided by SIA partners. Once the file format is defined, to import new data the user just needs

to open the corresponding visualization screen (in table mode view) and push the + button in the
bottom right (Figure 4-4).

, : : REPORTS
TASEM FOIR VEHICLE HIASIRUCTIINE

[t
0

Line 2 System* v Inspection type* v Inspection*® ¥ KPI v Table

» Filters

» Resultsd

Figure 4-4: iCatMon Reports screen

Then a window will pop-up (Figure 4-5) enabling the user to select the type of inspection and the
file location, as well as the line, track and date if they are not defined in the file.

#* Import inspection file

Inspéction type

Catenary Auscultation

Upload File... 4 Drop file here

~ File Values

Ling

Figure 4-5: Import new report from file screen
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In chapters 5, 6, 7 and 8 several examples are provided using data exported from IT systems used
by the 4 SIA partners end users. The files provided by the partners have helped to fine tune the
importing tool implementing a wide range of configuration options and testing them.

4.2  Exporting data from SIA

In the case of making data in SIA available for third party IT systems, exporting to a readable file
format has been enabled in all visualization dashboards of the four SIA services, namely Assets,
Reports, Monitoring and Events menu options. With this approach, the data file generated can be
edited if needed to prepare it to be imported to other software packages either using a visual
interface or importing directly into the software database. Therefore, an Export button has been
included in the top right part of the table mode view of all these screens, as displayed in Figure
4-6 for iRailMon Assets Inventory:

ASSETS

BTN 2 o 06 CAR Hen Wi 54 185C 54

A S T TR T T TR T TR . T T 8

Figure 4-6: iRailMon Assets Inventory screen

The next example using a Track Inspection Report in iRailMon (Figure 4-7) shows how it works:
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Plaza Catalunya-Reil ~

Rail

REPORTS

Track inspection| 20Z0-05-07 00:00

Figure 4-7: iRailMon Reports screen

After pushing the Export button, a Dialogue Window (Figure 4-8) will pop up enabling user to
choose file name and type as well as storage drive location where the file with the exported data
will be created.

Sl

5 @ Guardar como X [8
w4 o Eseritoria » SIA » WAT o 8
A 3 .
Crganizae = Mueva carpets - 7]
[0 Este equips f:
A Descargas [ et ! el 7 il
8 Escrtaric
B Imagenes
J Misica
3 Objetos 30
Y2 videos o o = AR HE 64 idening 254
7705/ Mombre: | RailMon_Reparts o £ TN b
7053 Tipo:  Microsoft Excel Comma Separated Values File v |G CAR Ui 54 4
7, CAR 54 Fai
# Orultar carpetas Cancelar
CAR 1 54
PCR A I 54 i 1 3
oo FCRE A uic 54 widening
- PO CaR 54 Wi 18
o AR e 54 22
0o CaF IC 54
i PORE CAR C 54 337
0o PLR CAR 54 4 J B
oo PC-RI CAR uic 54 29
0O PO-RE 1925 1 Cal UIC 54 Idening z

Figure 4-8: Export data Dialogue Window

In this example, we have created a CSV format file which can be opened with Microsoft Excel or
with OpenOffice Calc (free software) as displayed in Figure 4-9.
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Autaguardado iRailMon_Reports - Excel José Manuel Martin Raptin

Archivo Inicio Insertar Disposicién de pagina Formulas Datos Revisar Vista Ayuda ACROBAT /2 Buscar |5 Compartir | 12 Comentarios

fﬁ 4 el Ju VAN | E=29 8 General “ = @ E} Ellpseria = N ?? p é;

Pegar 2 ery 9 Vi | Eowe Dt e | " Ordensry Buscary | Idess
- F N k5= i & W %o |8 | dicional comotabla~ celdav | HHFomatox | €2 firae seleccionar
Portapapeles Fuente 1] Alineacion ] Numero ] Estilos Celdas Edicién Ideas Confidencialidad ~
AL - £ | Date ~
A B e D £ E 5 H I J K L M N o P a -
1 [pate Juine Track Kp ini kpend  Name Description KPI value State
2 [07/05/20200:00 PC-RE 1 0,001 0,002 CAR uic 54 Widening 14,8 Moderate
3 | 07/05/2020 0:00 PC-RE 1 0,002 0,003 CAR uicsa Widening 11,7 Moderate
4 |07/05/20200:00 PC-RE 1 0,002 0,003 CAR uic 54 widening 11,8 Moderate
5 | 07/05/2020 0:00 PC-RE 1 0,002 0,003 CAR uic 54 Widening 12,2 Moderate
6 |07/05/2020 0:00 PC-RE 1 0,002 0,003 CAR e sa Widening 12,8 Moderate
7 | 07/05/2020 0:00 PC-RE 1 0,002 0,003 CAR uicsa Widening -6 Moderate
8 |07/05/2020 0:00 PC-RE 1 0,004 0,005 CAR uic s widening 10,7 Moderate
9 | 07/05/2020 0:00 PC-RE 1 0,004 0,005 CAR uic 54 Widening 11 Moderate
10| 07/05/2020 0:00 PC-RE 1 0,004 0,005 CAR uicsa Widening 14,5 Moderate
11| 07/05/2020 0:00 PC-RE 1 0,004 0,005 CAR uics4 Widening 14,6 Moderate
12 07/05/2020 0:00 PC-RE 1 0,004 0,005 CAR uic s widening 10,6 Moderate
13 07/05/2020 0:00 PC-RE 1 0,004 0,005 CAR uic 54 widening 10,8 Moderate
14| 07/05/2020 0:00 PC-RE 1 0,005 0,006 CAR i 54 Widening 10,6 Moderate
15 | 07/05/2020 0:00 PC-RE 1 0,006 0,007 CAR uic 54 Widening 5,6 Moderate
16| 07/05/2020 0:00 PC-RE 1 0,006 0,007 CAR uic 54 Widening -4,4 Moderate
17 | 07/05/2020 0:00 PC-RE 1 0,007 0,008 CAR uic 54 widening -5 Moderate
18| 07/05/2020 0:00 PC-RE 1 0,007 0,008 CAR i 54 Widening 5,3 Moderate
19| 07/05/2020 0:00 PC-RE 1 0,007 0,008 CAR uics4 Widening -4,7 Moderate
20 07/05/2020 0:00 PC-RE 1 0,007 0,008 CAR uic 54 Widening -5,2 Moderate
2107/05/2020 0:00 PC-RE 1 0,01 0,011 CAR uicss widening -5,9 Moderate
22 07/05/2020 0:00 PC-RE 1 0,01 0,011 CAR uic 54 widening 5,7 Moderate
2307/05/2020 0:00 PC-RE 1 0,01 0,011 CAR uic 54 Widening 5,9 Moderate
2407/05/2020 0:00 PC-RE 1 0,01 0,011 CAR i sa Widening -6 Moderate
25 | 07/05/2020 0:00 PC-RE 1 0,01 0,011 CAR uicsa Widening -5,4 Moderate
26| 07/05/2020 0:00 PC-RE 1 0,01 0,011 CAR uic 54 widening -5 Moderate
27 07/05/2020 0:00 PC-RE 1 0,01 0,011 CAR uic 54 Widening -4,9 Moderate E
| iRailMon Reports @ 1 3

BmeoE - ] + 100%

Figure 4-9: iRailMon Track Inspection Report exported data

Similarly to this example, SIA data displayed in table mode in Monitoring (Figure 4-10) and Events
(Figure 4-11) sections of SIA_VP of the 4 SIA services can be exported to be used with other
external software tools.

‘5 I MONITORING ~
Plaza Catalunya-Rer - Wires = Monitoring = KPI - m

187 0:00 FCRE 1 o Wire 2 o

8nos2a 0:00 PC-RE 1 [ CNTW.2 e 2 a0
2100 ] PO-RE 1 003 CNTW.2 e 2 0. 27854
18/10/2018 0:00 1 vire 2

00 1
10 PC-RE 1
N9 0:00 PC-RE 1 'R} ra 2
1871072015 0:0 PC-RE 1 0117 Mire 2
0:00 PC-RE 1 0,156 Nire 2
000 PC-RE 1 0166
0:00 P 1 o134
0:0 PC-RE 1 054 NTW. 2 Whre 2
0.00 PCRE 1 0233 CNTW.2 ;o

Figure 4-10: iCatMon Monitoring screen with export button
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Line

> Fiiters

v Resulls@

EVENTS ~

18/10/201¢

181072019

18/10/201%

18/10/2019

18/10/201%

18/10/2019

18/10/2019

18/10/2019

18/10/2019

00:00

00:00

00:0¢

PCRE

PCRE

0078

oz

0156

0428

3228

3267

49

4.939

4978

Locemotive Alstom PRIMA M4

Locomotive Alstom PRIMA M4

Locomotive Alstom PRIMA M4

Locomotive Alstom PRIMA M4

Locemative Alstom PRIMA M4

Locomotive Alstom PRIMA M4

Locomoative Alstom PRIMA M4

Locomotive Alstom PRIMA M4

Locomotive Alstorm PRIMA M4

Moderate

Moderate

Maoderate

Maderste

Moderate

Moderate

Modesate

Modesate

Modorate

Figure 4-11: iCatMon Events screen with export button

New v
New ~

v
New v
New v
New v
New v
New v
-0
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5

Integration of SIA with information system of FGC

In this and the following chapters, the import tool implemented in SIA and described in the previous
chapter is going to be used to import data generated with external IT systems into SIA. FGC is
going to test iCatMon and iPantMon services mainly, so they are interested in loading in the
system the auscultation reports they obtain from MERMEC software. They get an Excel file with

the following aspect (Figure 5-1):

RIS R 2 e e~ o ;| w |

So, when creating this type of inspection (Catenary Auscultation) in iCatMon, the file format

Figure 5-1: Sample catenary auscultation report to import into SIA

configuration expected is the one displayed in next Figure 5-2:

A B Cc D E F G H | J K L M N 0] P Q
INFORME DATOS HILO
Nombre Archivo 2011_09 28 00 33 LP TR Via_1.geo Fecha 28/9/2011 0:33:1
Linea LP TR Via_1 Vehiculo Rubi
Tramo 1 Via 1
Tipo de carril UIC54 Posicion inicial 3,14
Punt Km Hilo 1 Hilo 2 Hilo 3 Hilo 4
| i Tipo Hilo | Tipo Via Eventos
Linea Registrado Altura |Descent. |Desgaste| Altura |Descent.|Desgaste| Altura |Descent. (Desgaste| Altura |Descent. |Desgaste
6,00 §,00 120 cm Recta [And. 5012,0 540 1,3 5012,0 -41,0 20
7,00 7,00 120 cm Recta [And. 5014,0 960 1,3 5010,0 -45.0 19
8,00 8,00 120 cm Recta [And. S017,0 -9E.0 1,5 5011,0 -48,0 20
5,00 5,00 120 cm Recta [And 5016,0 -850 1,5 5008,0 -48,0 18
10,00 10,00 120 cm Recta[And. 5009.0 -88.0 1,5 50040 -52,0 1.3
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Inspection tab

Inspection name Identifier
INS SIA_A_INS
Type
Inspection ~
Associated system
W
Wirps Q Contact wirs g
~ File Format
Format
Thousands sep. Decimal sep. Field Sep
Comma ~  Point ~  Semicolon ~
Data origin
Sheet Row data
- 10 Y
Line Track
Col Row Value Col
E 4 v
KP
Col Col Units
A m v
Date
Col Row Value
M =
KPI 1
Subsystem Failure mode Cols
Contact wi v Height X FILLO
KPI 3
Subsystem Failure mode Cols
Contactw' Vv Wear N HK.N,Q
KPI 5
Subsystem Failure mode Cols
W W

Inspection description

Catenary Auscultation

Associated components

Vehicle B
Date Form
d/m/Y H:i:s
Row Track
KPI 2
Subsystem

Contactw!

KPI 4
Subsystem
e
KPI &
Subsystem
~

Visible
Maintenance failure mode
W
Waar 0 Height e Decemiralsation 0
~
Failure mode Cols
Decentralisa G,JMP
Failure mode Cols
~
Failure mode Cols
W

Figure 5-2: Configuration required to import the sample file displayed in Figure 5-1
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To import the Auscultation Report displayed in Figure 5-1, users can do that in the Reports screen
(Table mode view) as described in Chapter 4 with the next configuration (Figure 5-3):

_ / Import inspection file

Inspection type

Catenary Auscultation

2, Dropfile here

+ 2011_09_28 00_33_LP_TR Via_1_desgastxls

~ File Values

Line Date

Plaza Catalunya-Reina Elisenda ~ 28/10/2019

Figure 5-3: Input information needed to import FGC auscultation report sample file

Afterwards, the imported data are displayed in SIA and users can analyse them in Map (Figure
5-4), Table (Figure 5-5) or Chart (Figure 5-6) view.

\
......S I /'*a REPORTS

SYSTEM FOR VEHICLE INFASTRUCTURE
VAL TN AT WAL AT -

Plaza Catalunya-Rel: ~ Wires ~  Catenary Auscultatic v  2019-10-2800:00 v~ KPI v m

> Filters

Pare Gl

g e P! v,
5 Pafclela o
Q@ e

- Barcelona

SN Legend

Esplugues de Zoom: 400 m.
“Llobregat

e < oo P
% g o
VAo R e |
" ) ) ~
5 (e =
1) la Marid 1
I'Hospitalet de Llobregat S e - S

Figure 5-4: Imported auscultation report displayed in SIA in map mode
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Bl e

oy e HEFORTY

> Filters

w Results
DATE LOCATION ASSET
oAy HOUR LINE TRACK Lol KF END HAME
28/10/2019 0000 FORE 1 ‘0006 0.007 CNTW_1
28/10/2013 0o:0D FC-RE 1 0.006 0.007 CHTW_1
28/10/2019 0000 FLRE ] 0.006 0,007 TV
3|01 0000 PC-RE 1 0008 0007 CNTW_Z
281012019 00:00 FUHE 1 o006 0.007 CNTW2
8HO/2019 0000 FORE 1 0.006 0007 CNTW.2
28/10/2019 00:90 PCRE. 1 .07 0.008 CHTW.2
WBAG019 00 FUEE 1 0.007 0.008 CNTW.
28/10/2019 omon FORE 1 a7 0,008 CHTW.1
28/70/2019 o000 PURE 1 0.007 0.008 eNTWLY
28/10/2019 oo PORE 1 o007 0008 eNTW.2
2871002019 00:00 PUsE 1 0.007 0.008 CNTW.2
2BIN/201Y o000 FORE 1 0,008 0,005 CNTW1
28/10/2019 00:00 PC-RE 1 o0.ooa D.oo% CNTW 2

Wire 1
Wire 1

Wire 1

Wire2
Wire 2

Wire 2

Wire 1
Wire 1
Wire 2
Wire 2

Wire 2

Batcelona Vallen

Figure 5-5: Imported auscultation report displayed in SIA in table mode

= nllnSIA"' lCEﬁ’[N’O"—l
EEMELmcrmewows

e =

» Filters

et fmm)

Decaniralsalan (mm)

Ciorot

Coarect

Cimrmt

Conroet

Barcolona Valies

B wie1
B Wie2
Wie 3

Figure 5-6: Imported auscultation report displayed in SIA in chart mode
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6 Integration of SIA with information system of VIAS

Chapter 6 shows how data used by VIAS in its rail infrastructure operations can be uploaded to
SIA. Next Figure 6-1 shows a sample file of a comfort and rail auscultation of a high speed railway
track in Spain between Madrid and Valladolid. In this case only out of limits measurements are
available, and the values in the first two colums to the left, indicating the measurements locations
(start and end kilometer points) have been erased in the screenshot for privacy/security issues.

Ac.
Ac. Vert.
Vert. C Ac.
C grasa Ac lat.
. . grasa . vert.
. . . [IVelocidad| Ac. Bogie 2, . caja. . .
P.K. Inicio||P.K. Final ) Bogie 2, Caja [ Observaciones
km/h (Laterdl. || eje 2, - Veh.
. eje 2, Veh.
caja 1. . m/s2
caja 2. m/s2
m/s2
m/s2
263,672 50,191 Recta
269,922 -36,384 Aparato
270,312 30,543 Aparato
270,312 41,499 | 36,676 Transicion
270,703 46,768 Transicion
270,312 30,832 Transicion
271,094 31,839 Recta
Ac m/sg2 Seguimiento Sondeo Maquinaria | Act. Inmediata
Ac. Lateral 25<8<3)0 3,0< M <4,0 4,0< M <6,0 '
Ac.Vert.Caja Grasa | 30<S <40 40<M <50 50< M <70
Ac.Lat.Caja Veh. 0,8<S<1,3 1,3< M <1,5 1.5< M <2,0
Ac.Vert.Caja Veh. 0,8<S<1,3 1,3< M <1,5 1,5<M <2,0

Figure 6-1: Sample rail and comfort auscultation report to import into SIA
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In this case the type of inspection is relevant for iRailMon and iWheelMon. So, for example, when
creating this type of inspection in iWheelMon, the file format configuration expected is the one
displayed in Figure 6-2:

Inspection tab

Inzpection name

INS_D

Type
Inspection

Associated system

~ File Format

Format

Thousands sep

MNone ~  Paint

KPI 1
Subsystem
All types of w
KPI 3
Subsystem
All types of w ~
KP| 5
Subsystem

Alltypes of w ~

Decimal sep

Identifier

DYNAMIC

Field Sep

~  Comma

Failure mode

Lateral Acc.

Failure mode

Vert. Acc. Grea

Failure mode

Vert. Acc, Veh.

Associzied components

Data origin
Date Form Sheet

~ d/m/¥Hm:s

KPI2
Subsystem
Al types of w
KPI 4
Subsystem
All types of w
KPi B

Subsystem

Maintenance failure mode

Failure mode

Vert. Acc. Grea: ~

Failure mode

Lat. Acc. Veh B~

Fallure made

J Visible

Figure 6-2: Configuration required to import the sample file displayed in Figure 6-1

Next, to import into iWheelMon the Auscultation Report showed in Figure 6-1, users can do that
in the Reports screen (Table mode view) as described in Chapter 4 with the following configuration

(Figure 6-3):
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Dynamic

« Ejemplo Dindmico Numérico {Filtrado) xls

~ File Values

Linia

Madrid-valladolid

Sensor

bt Sensor 1 W

Date

22/02/2020|

Figure 6-3: Input information needed to import VIAS auscultation report sample file

Once successfully imported, the data are displayed in SIA and users can analyse them in the Map
(Figure 6-4), Table (Figure 6-5) or Chart (Figure 6-6) views.

Locomotive Alstom Wheels Dynamic
o
Valladolid
Arroyo de
a
Encomien ta
Liguna oo
Ouero
fscar
Meding del
Campo
Madega
do s
ey Arévalo
Avila

REPORTS

2020-02-22 00:00

ands de
Dutro
e Oumro
Cutilar
M
s,
Castroserna
de Abajo
Cartane of
1 Mayor
Segovia
e . 5
) .
atre
’ Legend
P Zoom Lme
Colmenar  comect
Viejo [
Uoserae al
50 Crite:
Atgel gra

Lorenzo de

oelMenares

Figure 6-4: Imported VIAS auscultation report displayed in SIA in map mode
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REPORTS
~ - mmanme «
» Filters
v Results

DATE LBCALON A1

ey HouR LR TRACK L] EPEND ANE

2278373000 0020 MO I00-ia Dever a7 VEH_LALLY
220072000 ] ) 00-ia Devec aaE VEHLLALLY
AT =i MDA I00Via Derec. st WEM_LALLY
i i oo MD-VE 200 Via Derec. osre WEHTALLTY
pr it o000 MD-VA 207-is Dable W 151 WEHL1ALLY
A0 OT00 L 207Yin Dobile 2097 VEHTALLY
2202000 (5] ME-va 207-Via Duble ELTT) 3545 VEH. 1AL
270253020 2000 MDA 207-ia Doble 10778 VEHLTALLY
TLAN20 0000 MEVE 207Via Datle LA VEHLLALLY
el el ] 000 MO- Vi 207-Via Doble I VEH LALLY
A2027000 oe-0o L 202-¥ia Derec. nm WERLTALLY
2370072000 000 MO-vA 200-Yis Deves 18 VEH 1ALL Y
Za700/2000 ] MO-VA 20-viaDeec. 40025 40822 WEH LALE Y
2RO o000 MOV 2o-viaberec. 4747 VEH 1AL
/002000 (-] MO-vE 2Mx2-Vis Gerec 45508 VEHLEALLY
L0 o000 MO-va 207-Yie Derec a8 VEH AL
22072000 6300 MOV MViaDmes . 23 VEHLLALL Y
23500/ 3000 00:00 ME-VA 00-viaDaec.  S0ATE VEH LALL 1

el 1
il 1
Whesl 1

wneel 1

Wehesi 1
Whesl 1
Wheel 1
Wheel 1
Wiseei 1

inesl 1
Wihesl 1
wneel 1
Wneel 1
Whesl 1
sl 1

Wheel 1

VALULR

Veorl Acc Gresse .
Ve Acc Grease
Ve Ace Grease _
Vet Acc Gresse
Viert Azc Grease _
Viert. Ace Gresse
Vet Acc Veh Bar
Ver Acz Vel Box
Ve Acc Gresse
Vert Acc. Grease
Vet Aot Gresse
Vet Acc Gresse
VL Acc Yen Box
Vet Aoc. Gresse _
Vert Acc Gresse _
Ver Acs Gresss
Leasal 2o

Ve Acc Greses

nn
b
b4 2Ly
none
1857
®ITY
L5

1004

|25
3359
noe

3168

34588
wHar
40 b2
1007

b e

Canesy

Figure 6-5: Imported VIAS auscultation report displayed in SIA in table mode
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.__S IA i Madrid-valladolid
o l lWheelMon HOML ASSITS = REPORTS MONITORING - EVENIS =

LI Alsscullation Datu
» Filters

T

g

=

3 as

3 20 | o

KP m)

¥ 2

E
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=

R

50
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ghi
=]
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g
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Figure 6-6: Imported VIAS auscultation report displayed in SIA in chart mode
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7 Integration of SIA with information system of TELICE

Chapter 7 addresses the interoperability with the IT systems used by TELICE. This is a special
case within SIA as TELICE performs their maintenance operations using its own equipment for
catenary auscultation: tCat Workstation [7].

Figure 7-1: tCat workstation

tCat is a track trolley-type device to measure the geometrical parameters of the contact wire. It is
used in conjunction with a proprietary software platform (Figure 7-2). tCat enables a swift and
reproducible workflow for measuring all relevant overhead contact line geometrical parameters,
including tunnel profiling, with scant user intervention.
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Figure 7-2: tCat software screenshots

Additionally, tCat software generates tailored reports as the one displayed in next Figure 7-3 which
can be imported into SIA using iCAtMon.

LGl e g s ) il | el il (LS O a
; | HOJA DE CONTROL DE ALTURAS Y DESCENTRAMIENTOS
s Trayecto / Estacion: Ujo
o
& DATOS PRO 0o DATOS DE CAMPO
6| PERFIL PROYECTADO . GALIBO A

: VANO DESCENTR. | P.K.[m] | ALTURA H.C.[mm] | DESCENTR. [mm]|PERALTE [mm]| PENDIENTE [] | Ancho de via [mm]

7 | izq.| Deh, | EVENTO Tipo Cat.| ALTURA H.C. POSTE [mm]
Bl i T | | 1112845 | 4824 &7 = 0754 1669 | o6
9| 11:884 4172 49 = 0,884 1687 503
10| 111:884 4718 £9 -10 1,011 1865 2566
ol 1113904 4712 _159 17 0,740 1887 2870
12| 111:924 4753 A7 ES 0.835 1668 3018
13 11:042 4867 4 25 0,639 1887 -3009
14 111:962 4701 162 3 0,620 1668 2701
15| 111:983 4672 35, 37 0,837 1889 2600
16| 112:004 464 23 41 0,768 1857 2541
17| 12-023 4665 -146 1 0,749 1668 2553
18| 112+044 %2 78 40 0724 1859 2781

Figure 7-3: Sample tCat catenary auscultation report

Similarly to what we did in Chapter 5 for the auscultation report provided by FGC, the user can
create a new type of catenary auscultation report (Catenary Inspection TELICE) for tCat generated
reports and configure the file format expected for this type of inspection (Figure 7-4):
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Inspection tab

Inspection name \dentifier

INST CATENARY INSPECTION TELICE

Type

Inspection

Asgoclated system

e D)
~ File Format

Format

Theusants sep. Decimal sep

Point

Value

~

Subsystem Failure mode

Contact wir Height

KPI 3

Subsystem Failure mode

Catenary Pole gaug:

KPS

Subsystem Fallure mode

Associated components

) o D

Field Sep

Comma

~

Date Form

d/m/Y Him:s

Visible

Maintenance fallire mode

i) el i

Dats origin
Sheet Row data

Alturas

KPi2
Subsystem Failure mode

Contact wir ~ Decentralisal ~

KP4

Subsystem Faliure mode

KPI 6

Subsystem Fallure mode

Figure 7-4: Configuration required to import the tCat sample file displayed in Figure 7-3

In this case the catenary report used as example corresponds to a commuter train line in Asturias,
in the north of Spain. After creating the model in a new SIA instance, the user can upload tCat
catenary inspections in iCatMon Reports screen as described in Chapter 4 using the following

configuration (Figure 7-5):
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o Import inspection file

on Telice ~

Upload File . Drop file here

w Tunel80BIS_PK+xls x

~ File Values

Line Track Date
C1 Gijon-Oviedo-Puente de los Fier v 1 v 01/03/2001 B

Figure 7-5: Input information needed to import tCat auscultation report sample file

Afterwards, the user can analyse in SIA the tCat imported data displaying them in Map (Figure
7-6), Table (Figure 7-7) or Chart mode (Figure 7-8).

ql 0 . Cercanias Aslurias
RALLLL L L - - mms

SYSTEM FOR VENICLE.
(MEACRON ALLEL WL AT MOMIAING.

C1 Gijon-Oviedo-Puc ~ Wires ~  Catenary Inspection “  2020-03-0100:00 ~ KPI N m_

> Filters

Figure 7-6: Imported tCat auscultation report displayed in SIA in map mode
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STy P Sevcenin Axnain
J-SIA iCatMon P ok :

¥ Filters
« Results
BATE LDCATION E VALUEN s
oAy HouR i TRACK C KPEND s CEECHIFTION o VaLLE STATE I
015372019 2= FELD p MEBE LARE P TNTWL Wire Decertinbaston - Catrm
0178372620 oae0 =R 1 111 825 111246 = Wire Heght 4821 Canm
/8372013 e PELD 1 LAY TILa46 ALY Camnaiy Poie Qauge =T
/32020 oo PRCD 1 T EES 111885 ENTW.Y e Decertraiaatan 45 Comest
0193 2000 0000 wE-Co T T eEs AT Catmany Fioie Qage 2
/832070 000 1 188 111 865 CNTWLT Wi Heght &7 Comnrt
03700 6e00 = 1 NisEs 111865 TNTW.Y Wi Decerinebustion -« ot
01/83/2020 00 PRCD 1 11188 111885 = R Canany Poi gEuRe 55643
/eI o000 FRCD v | N 111885 CNTWT Wi Hagns g Compc
01/83/2020 0000 PF-CO 1 TS0 s CNTW,1 W Haght a2 Gomeny
0 En000 og-00 PECD 1 a0 111905 CaT_® Cameenary Poiz gmge w0
01032020 0300 FEn 1 THe5e 111908 CNTW_ e Deceriabsaton e Cone
01/83¢2800 D00 FELD 1 1954 s CNTW_T ke Decarmsisaton T o
17032000 o000 RGO 1 TS Tees cATY Camnary i giuge ]
[T (2] PELD 1 LI - 1925 ENTW_ 1 Wz Height 53 Gt
/020 0000 RO 1 11582 111943 ENTW_ W Hegn 2847 Canrey
01/85/2020 B2:00 PRLD 1 Mise 111543 eAT_t Camnary Pale gaisge S09578 °
01/83:2020 00:00 PELD 1 (L] 111843 CNTW 1 Wire Decermateaton 4 Comee

Figure 7-7: Imported tCat auscultation report displayed in SIA in table mode

Cercanlas Asturias

REPORTS

iCatMon

Wire
Catenary

Hesgnr (mm)

112.00 112.50 113.00 113.50 1375 114.00
KP (km)

Deceriraisabon (mm)
o

112.50 112.00 113.50
KP (km)

Pae gawge (mm)

11200 1225 11250 n27s 1300 1325 1350 1375 11400 114725
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€

(< <

Figure 7-8: Imported tCat auscultation report displayed in SIA in graphs mode
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8 Integration of SIA with information system of OBB

In the case of OBB, instead of providing monitoring data as in the previous examples, they have
provided the georeferenced data of the railway track they plan to use for testing the SIA system.
It is located in Austria between the cities of Innsbruck and Bludenz. Chapter 8 shows how this
data can be included in SIA although as stated in Section 2.3.1 there is no particular visual
automated interface for IF1.1.1: GIS map of the line(s).

OBB sent ESRI shapefiles and if ESRI [8] software is not available, this type of format can be
opened using opensource software QGIS [9], for example (Figure 8-1).

& By B i @ z
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Figure 8-1: Innsbruck Westbahnhof displayed in QGIS

Thanks to QGIS, we can save the data in many different formats (Figure 8-2). In particular,
PostgreSQL SQL dump is the most interesting format to easily upload the GIS data to SIA, as the
SIA database is built using PostgreSQL and mapping the data fields to insert the data in the SIA
data model is almost straight forward with some SQL programming skills.
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Figure 8-2: Export data formats in QGIS

After inserting the data in SIA database, they are visible in the SIA Visualization Platform. Figure
8-3 to Figure 8-5 display in iRailMon Assets Map some details of the Innsbruck-Bludenz line.
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Figure 8-3: Innsbruck-Bludenz line overview in iRailMon
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Figure 8-4: Innsbruck Hauptbahnhof and Westbahnhof
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Figure 8-5: Bludenz Railway Station
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9 Conclusions

The aim of this document has been to provide an overview of the work done in WP 7 and present
the results achieved, namely an integration methodology of SIA system with other external
information systems that end users may need.

As described in Chapter 4, other commercial software packages used by end users are not
prepared for online integration, but allow exporting data in different formats. Therefore, a flexible
file importing tool integrated in SIA is the key feature developed to address interoperability with
other applications. This tool has been tested and demonstrated with examples provided by SIA
end users.

There have been no serious deviations in WP7 from the project work programme/Annex | (DOW).
As a result, no efforts have been required to manage deviations. To summarize, consortium
believes WP 7 objectives have been successfully achieved.
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11 Annexes

This section compiles the data collection templates filled out by SIA end user partners, as
described in the methodological approach in Chapter 3. The common sections in the template are
displayed next only once for sake of conciseness, and then there is a specific subsection for each

partner with the answers provided.

Harizon 2020
Ewrepean Union Funding
for Research & Innovation

Project Title: System for vehicle-infrastructure Interaction
Assets health status monitoring

Starting date: 01/03/2018

Duration in months: 36

Call {part) identifier:

H2020-GALILEQ-G5A-2017-1

Grant agreement no:

776402

WP7

Integration with end-user applications template

Due date of submission
Actual submission date

24/01/2020
DD-MM-YYYY

Organization name of lead contractor for this deliverable  Ingecontrol

Dissemination level
Rewvision

Cco
Draft
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SlA WPT
Integration with end-user applications template
Authors
Author(s) Ingecontrol
José M. Martin
Fermnando Garcia
CEIT

Contributor(s)

Unai Alvarado
Itxaro Errandonea

Partner 2 (ShortName)
Contributor 1
Contributor 2

Partner 3 (ShortName)
Contributor 1
Contributor 2

DRAFT PREPARATION

Version | Publication date Content Author
1.0 13122019 TOC proposal = José M.  Martin

) Main content {Ingecontrol)
2.0 2012/2018 Miner changes Jos¢ M. - Martin

) = Call for contributions from CEIT {Ingecontrol)

HISTORY OF CHANGES
Version Publication date Change

3o

28/01/2020

= Suggestions from CEIT included
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S1A WPT
Integration with end-user applications template

1 Executive Summary

SIA project has the objective of developing 4 ready-to-use new services (WheelMon, iRailMon,
iPantMon and iCatMon) to provide prognostic information about the health status of the railway’'s
most demanding assets in terms of maintenance costs (wheel, rail, pantograph and catenary).

The aim of this document is to provide a template to collect information from SIA project end-users
to carry out the activities in WP7 “Integration with end-user specific application layer”. WPT aims
at integrating relevant existing information systems currently operated by end-users with the SIA
services. Each end user partner (FGC, OBB, VIAS, TELICE) will fill in cne template providing
valuable information to assess the current situation and requirements, and design an effective
integration rcadmap of important existing information from external applications needed o test
and validate the four SIA services. Additionally, the integration implemented with these third-party
systems will serve as an example of interoperability of SIA for a future market uptake that will
require integration with many other external systems in new customers.

This integration also includes relevant data and information that is required to populate the DDEB
of S1A services, in terms of

# Auscultations [ Inspections data (S-year history) related to the use-cases defined in D2.1
of the relevant assets:
o Owerhead Contact Wire (OCW)

o Pantograph
o Wheelset
o Rail

= KPls associated with the use-cases defined in D21 and their comespondent ranges and
thresholds that tigger maintenance actions:
OCW height
OCW stagger
OCW wear
Pantograph strips wear
Wheelsets out-of-roundness
Rail corrugation
o Rail squats
* Maintenance actions associated to assets (S-year history)

00 0 0 0 0

This template is an initial step of the work to be done in WP7. When the end users fill in a first
version of the document, an iterative process will begin with Ingecontrol and CEIT requesting
further detailed information and collaboration to implement the WPT objectives.

In case you have any doubt or want to comment anything about this template, please contact:
Mr. José Manuel Martin Rapdn (jmmartini@inge-con.es)

Ingecontrol
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Integration with end-user applications template
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SlA

WPT
Integration with end-user applications template

3 Abbreviations and acronyms

Abbreviation | Acronyms Description

CMMS Computerized Maintenance Management System

D21 Deliverable 2.1 *End user requirements of SlA and
validation plan”

DDBE Database

DoA Description of Action

ERP Enterprise Resource Planning

FGC Ferrocarrils de la Generalitat de Catalunya. Spanish
regicnal train operator

IS Information Systems

0OBB Osterreichische Bundesbahnen- Austrian  Federal
Railways, national train operator

QoW Overhead Contact Wire

SlA System for wvehicle-infrastructure Interaction Assets
health status monitoring

WP Work Package

GA 776402 Paee 5 of 12

GA 776402

Page 45 of 73



SIA

11.1 FGC Data Collection Template

SlA WP7
Integration with end-user applications template

4 General information

Company name: Ferrocamils de la Generalitat de Catalunya
2. Contact person and position: Paula Ciria Espinosa — Intemnational Projects Manager

3. Contact details (email and phone number): pciria@fgc.cat 667052050

4. Which SIA services are you going to test as end user within WP8? (mostly based on

DoA)
iCatMon X
iPantMan X
iRailhon r
iWheelMon r
GA 776402 Page 6 of 12
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SlA WPT
Integration with end-user applications template

5 Assets data

5. Which infrastructure/vehicle are you going to use to test S1A services?

Please, describe the infrastructure (for Rail'Catenary) or vehicles (for Pantograph/wheels) where
you plan fo fest SIA services. Give us as many details as possible -= Location, from-fo, length,
installer/manufacturer, year of installation/manufacturing . ..

a) Infrastructures:

Workshop tracks and Barcelona — Vallés line.

b} Vehicles:

Train unit sernes 112. Pantograph schunk.

6. For the S1A Services you plan to test, is the following 2-levels ontology (defined in D2.1)
enough to clagiffy all the azsets in the model and address defects (defined in D2.1) to
components?

NOTE: Highlighted are the asseis relevant to the use cases defined in D2.1.

"

=}

Service System Subsystem

Contact wire

Wires Catenary

Feeder

Masts and frames

Registration Arms

Support and sustentation
Droppers

iCatMon Rigid catenary guides

Insulators

Disconnectors

Sections
Earth wire

PREQ - Protection equipment

Lighting conductor
Hoods

GA 776402 Page 7 of 12
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Integration with end-user applications template

Service

System

Subsystem

iPantMon

Pantograph head

Contact strip

Horm

Pantograph head support
unit

Other Components

Frame and base frame

Insulators

Junctions

Operating positions

Copper braids

Other Components

Dirive System

Automatic dropping device

Contact force regulation

Electrical connections

Other Components

Service

System

Subsystem

iWheelMon

Wheels

All types of wheels

Monobloc wheels

Axle

Axle Box

Wheelset

Service

System

Subsystem

iRailMon

Rail ends

Full section

Head

Web

Foot

Mot rail ends

Full sectien

Head

Web

GA 776402
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SIA WPT
Integration with end-user applications template

Foot

Defects caused by damages to

the rail Full section

Electric flash-butt welding
Thermite welding

Electric arc welding

Owyacetylens welding

Welding and resurfacing
Pressurised gas welding

Induction welding
Resurfacing

Other welding methods

[-]

7. Which relevant information systems for agsets management (ERP, excel files...) do you
use? Are they commercial or tailor made?

Pantograph: maintenance visual revisions and hand measurements.

Catenary: Auscultatation machinery MERMEC, it has a MERMEC sofiware that show the
measurements. Also some of them can be exported in excel format.

§. How do you plan to load in SIA the model data required for testing (components,
inventory, location...) from those external applications?

Send an example of this kind of information

514 interfaces r
Exportimport files r
Automated communication —

(webservices. )

Please, provide additional information:

[-]

9. Could you provide technical documentation of these information systems and contact
persons (if different from the one filling in this form)?
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SIA WP7
Integration with end-user applications template

5] Auscultation/monitoring data

10, Do you have auscultation reports that could be relevant/helpful to upload to SIA
platform? Could you describe them and provide sample data?

We have auscultation reports with catenary measurements, CEIT already has a sample of them.

11. Do you already have onboard monitoring sensors apart from those developed in S1A
that could be interesting to upload to SIA platform? Could you describe them (hardware,
parameters, sampling rate...) and provide sample data?

Mo.

12. Could you provide technical documentation of these auscultation systems and
monitoring sensors and contact persons (if different from the one filling in this form)?
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S1A WP7
Integration with end-user applications template

7 Maintenance data

13. Which relevant information systems for maintenance management (CMMS, ERP, excel
files...) do you use? Are they commercial or tailor made?

MERMEC program, Excels and measurements paper sheets

14. How do you plan to load im SIA the maintenance data required for testing
(configuratioon, defects, maintance operations...) from those external applications?

Send an exampie of this kind of information

514 interfaces &
Exportimport files r

Automated communication
(wehservices._.)

Please, provide additional information:

[-]

15, Could you provide technical documentation of these information systems and contact
persons (if different from the one filling in this form}?
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SlA WP7
Integration with end-user applications template

8 Other information

16. Will there be any third parties involved in the systems integration process such as
software vendors, maintenance operators, manufacturers, installers....? Could you
please list them and describe their role,

MO,

17. Is there any approved investment to be executed during 2020 that could be relevant to
the SIA project end users’ IS integration and testing? Ej: new or deprecated software
or software upgrades, new sensors, new contractors... Could you provide a schedule
and deadlines?

MO,

18. Is there anything else you would like to add regarding the existing information systems
integration in S1A platform to carry out the tests you will perform?

MO,
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11.2 VIAS Data Collection Template

S1A WP7
Integration with end-user applications template

4 General information

1. Company name:

VIAS Y COMSTRUCCIONES 5.4

2. Contact person and position:

Manuel Menéndez Mufiz

3. Contact details (email and phone number):

manuel.menendezi@vias.es, 914179800

4. Which SlA services are you going to test as end user within WP8? (mostly based on

DoA)
iCatMon -
iPantMon [
iRailMon X
WheelMon -
GA 776402 Page 6 of 12
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SIA WPT
Integration with end-user applications template

5 Assets data

5. Which infrastructure/vehicle are you going to use to test S1A services?

Please, describe the infrastructure (for Rail'Catenary) or vehicles (for Pantograph/wheels) where
you plan to test SIA services. Give us as many details as possible -= Location, from-to, length,
installer/manufacturer, year of installabion/manufacturing ..

a) Infrastructures:

[...] Madrid — Sevilla High Speed Line, between Mora - Calatrava

b} Vehicles:

[...JTamping machine.

6. Forthe SIA Services you plan to test, is the following 2-levels ontology (defined in D2.1)
enough to clasiffy all the assets in the model and address defects (defined in D2.1) to
components?

NOTE: Highlighted are the assefs relevant fo the use cases defined in D2 1.

Service Subsystem

Contact wire

System

Wires Catenary

Feeder

Masts and frames
Registration Arms
Droppers

Support and sustentation

iCatMon Rigid catenary guides

Insulators

Disconnectors

Sections
Earth wire

PREQ - Protection equipment

Lighting conductor
Hoods

GA 776402 Page 7 of 12
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Service

System

Subsystem

iPantMon

Pantograph head

Contact strip

Horn

Pantograph head support
unit

Other Components

Frame and baze frame

Insulators

Junctions

Operating positions

Copper braids

Other Components

Drrive System

Automatic dropping device

Contact force regulation

Electrical connections

Other Components

Service

System

Subsystem

iWheelMon

Wheels

All types of wheels

Monoblec wheels

Axle

Axle Box

Wheelset

Service

System

Subsystem

iRailMon

Rail ends

Full section

Head

Web

Foot

Mot rail ends

Full section

Head

Web

Foot

GA 770402
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Integration with end-user applications template

Defects caused by damages to

. Full section
the rail

Electric flash-butt welding
Thermite welding

Electric arc welding

Ouyacetylene welding

Welding and resurfacing - .
Pressurised gas welding

Induction welding

Resurfacing
Other welding methods

7. Which relevant information systems for assets management (ERP, excel files...) do you
use? Are they commercial or tailor made?

[...] From our side as maintainers there is no mandatory to have an asset register, EXCEL FILE.

8. How do you plan to load in SlA the model data required for testing (components,
inventory, location...) from those external applications?

SlA interfaces M
Exportimport files X
Automated communication =

(webservices. )

Please, provide additional information:

[...]

9. Could you provide technical documentation of these information systems and contact
persons (if different from the one filling in this form)?

[...]
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SIA WPT
Integration with end-user applications template

6 Auscultation/monitoring data

10, Do you have auscultation reports that could be relevanthelpful to upload to SIA
platform? Could you describe them and provide sample data?

[-..] Dynamic auscultation reports ( no row data, only the points that don't meet the thresholds).

11. Do you already have onboard monitoring sensors apart from those developed in S1A
that could be interesting to upload to SIA platform? Could you describe them (hardware,
parameters, sampling rate...) and provide sample data?

[...]No

12. Could you provide technical documentation of these auscultation systems and
monitoring sensors and contact persons (if different from the one filling in this form)?
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SIA WPT
Integration with end-user applications template

7 Maintenance data

13. Which relevant information systems for maintenance management (CMMS, ERP, excel
files...) do you use? Are they commercial or tailor made?

[...] excel

14.How do you plan to load im SIA the maintenance data required for testing
(configuratioon, defects, maintance operations...) from those external applications?

514 interfaces r
Exportimport files x
Automated communication =

(websenvices...)

Please, provide additional information:

[-]

15. Could you provide technical decumentation of these information systems and contact
persons (if different from the one filling in this form)?

[-]

GATTB402 Page 11 of 12
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SlA WPT
Integration with end-user applications template

8 Other information

16. Will there be any third parties involved in the systems integration process such as
software vendors, maintenance operators, manufacturers, installers....? Could you
please list them and describe their role.

[--.] In the maintenance task there are two ° programs”, managed by Adif called S10S (made by
INECOQ) (hitps.ifwww.ineco.comfwebineco/salucionasfidisios-0) and PIDAME, is the system
where you ask/request the permissions to get inside the track for a maintenance action.

They are close system with no integration possibilities from our side.

17. Is there any approved investment to be executed during 2020 that could be relevant to
the SIA project end users’ IS integration and testing? Ej: new or deprecated software
or software upgrades, new sensors, new contractors... Could you provide a schedule
and deadlines?

[...] Unknown

18. Is there anything else you would like to add regarding the existing information systems
integration in S1A platform to carry out the tests you will perform?
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11.3 TELICE Data Collection Template

SIA WPT
Integration with end-user applications template

4 General information

Company name: Teléfonos, Lineas y Centrales, SA (TELICE)

2. Contact person and position: Ivan Rivera Rodriguez — Innovation Manager

3. Contact details (email and phone number): irivera_rodnguezi@telice.es +34 653965812

4. Which SIA services are you going to test as end user within WP37 (mostly based on

DoA)
iCatMon X
iPantMon r
iRailMon r
iWheelMon r
GA 776402 Page 6 of 12

GA 776402 Page 60 of 73



SIA

SIA WPT
Integration with end-user applications template

5 Assets data

5. Which infrastructure/vehicle are you going to use to test SIA services?

Flease, describe the infrasfructure (for Rail’Catenary) or vehicles (for Pantograph/wheels) where
you plan to test SIA services. Give us as many details as possible -= Location, from-fo, length,
installer/manufacturer, year of installation/manufacturing ...

a) Infrastructures:

Several railway lines where TELICE performs maintenance works

b} Vehicles:

MIA.

6. For the SIA Services you plan to test, is the following 2-levels ontology (defined in D2.1)
enough to clasiffy all the assets in the model and address defects (defined in D2.1) to
components?

NOTE: Highlighted are the assets relevant fo the use cases defined in D2.1.

YES

Service System Subsystem
Contact wire
Wires Catenary

Feeder

Masts and frames
Registration Arms
Droppers

Support and sustentation

iCatMon Rigid catenary guides

Insulators

Disconnectors

Sections

Earth wire
Lighting conductor
Hoods

PREQ - Protection equipment
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Service

System

Subsystem

iPantMon

Pantograph head

Contact strip

Horm

Pantograph head support
unit

Other Components

Frame and base frame

Insulators

Junctions

Operating positions

Copper braids

Other Components

Drive System

Automatic dropping device

Contact force regulation

Electrical connections

Other Components

Service

System

Subsystem

iWheelMon

Wheels

All types of wheels

Monoblor wheels

Axle

Axle Box

Wheelset

Service

System

Subsystem

iRailMon

Rail ends

Full section

Head

Web

Foot

Mot rail ends

Full section

Head

Web

GA 776402
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Foot

Defects caused by damages to
the rail

Full section

Welding and resurfacing

Electric flash-butt welding
Thermite welding

Electric arc welding

Onyacetylens welding

Pressurised gas welding

Induction welding
Resurfacing
Other welding methods

7. Which relevant information systems for assets management (ERP, excel files...) do you

use? Are they commercial or tailor made?

Catenary: tCat® Overhead Line Equipment software, developed in-house.

8. How do you plan to load in SI1A the model data required for testing (components,
inventory, location...) from those external applications?

SlA interfaces

Exportimport files

Automated communication
(webservices. )

Please, provide additional information:

-

X

r

Other formats or communication protocols may be considered.

9. Could you provide technical documentatio

n of these information systems and contact

persons (if different from the one filling in this form)?

GA 776402
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Sla WPT
Integration with end-user applications template

6 Auscultation/monitoring data

10. Do you have auscultation reports that could be relevanthelpful to upload to SIA
platform? Could you describe them and provide sample data?

We have tCat® measurement campaigns available for testing and integration purposes.

11. Do you already have onboard monitoring sensors apart from those developed in S1A
that could be interesting to upload to SIA platform? Could you describe them (hardware,
parameters, sampling rate...) and provide sample data?

Mo.

12. Could you provide technical documentation of these auscultation systems and
monitoring sensors and contact persons (if different from the one filling in this form)?
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7 Maintenance data

13. Which relevant information systems for maintenance management (CMMS, ERP, excel
files...) do you use? Are they commercial or tailor made?

Excel files.

14, How do you plan to load inm S1A the maintenance data required for testing
(configuratioon, defects, maintance operations...) from those external applications?

SlA interfaces r
Exportimport files x
Automated communication

(webservices...)

Please, provide additional information:

[-]

15. Could you provide technical documentation of these information systems and contact
persons (if different from the one filling in this form)?
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Integration with end-user applications template

3 Other information

16, Will there be any third parties involved in the systems integration process such as
software vendors, maintenance operators, manufacturers, installers....? Could you
please list them and describe their role.

MO,

17. I= there any approved investment to be executed during 2020 that could be relevant to
the SIA project end users’ 1S integration and testing? Ej: new or deprecated software
or software upgrades, new sensors, new contractors... Could you provide a schedule
and deadlines?

MO

18. Is there anything else you would like to add regarding the existing information systems
integration in S1A platform to carry out the tests you will perform?

MO
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11.4 OBB Data Collection Template

SIA WPT
Integration with end-user applications template

4 General information

1. Company name:

OBB-Infrastruktur

2. Contact person and position:

Dr. Thomas Petraschek, Head of R&D

3. Contact details (email and phone number):

Thomas.petrascheki@oebb.at, +43 664 2867963

4. Which SIA services are you going to test as end user within WP8? (mostly based on

DoA)
iCatMon r
iPantMaon r
iRailMon X
iWheelMon X
GA 776402 Page 6of 12
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Integraticn with end-user applicaticns template

5 Assets data

5. Which infrastructure/vehicle are you going to use to test S1A services?

Please, describe the infrasfructure (for Rail/Cafenary) or vehicles (for Panfograph/wheels) where
you plan to fest SIA services. Give us as many details as possible -= Location, from-ta, length,
installer/manufacturer, year of installation/manufacturing. ..

a) Infrastructures:

Thd mid of September, regular passenger train

b) Vehicles:

Thd mid of September

6. Forthe SIA Services you plan to test, is the following 2-levels ontology (defined in D2.1)
enough to clasiffy all the assets in the model and address defects (defined in D2.1) to
components?

NOTE: Highlighted are the asseis relevant fo the use cases defined in D2.1.

Service Subsystem

Contact wire

System

Wires Catenary

Feeder

Masts and frames
Registration Arms
Droppers

Support and sustentation

iCatMon Rigid catenary guides

Insulators

Disconnectors

Sections
Earth wire

PREQ - Protection equipment

Lighting conductor
Hoods
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Service

System

Subsystem

iPantMon

Pantograph head

Contact strip

Horn

Pantograph head support
unit

Other Components

Frame and base frame

Insulators

Junctions

Operating positions

Copper braids

Other Components

Crive System

Automatic dropping device

Contact force regulation

Electrical connections

Other Components

Service

System

Subsystem

iWheelMon

Wheels

All types of wheels

Monobloc wheels

Axle

Axle Box

Wheelset

Service

System

Subsystem

iRailMon

Rail ends

Full section

Head

Web

Foot

Mot rail ends

Full section

Head

Web

Foot

GAT7Te402
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Defects caused by damages to

the rai Full section

Electric flash-butt welding
Thermite welding

Electric arc welding

Owyacetylene welding

Welding and resurfacing - -
Pressurised gas welding

Induction welding

Resurfacing
Other welding methods

7. Which relevant information systems for assets management (ERP, excel files...) do you
use? Are they commercial or tailor made?

ESRI for GIS data.

8. How do you plan to load in SIA the model data required for testing (components,
inventory, location...) from those external applications?

SlA interfaces r
Exportimport files X
Automated communication r

(webservices..)

Please, provide additional information:

ESRI shapefile format of the track used for testing.

9. Could you provide technical documentation of these information systems and contact
persons (if different from the one filling in this form)?

[-]
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4] Auscultation/monitoring data

10. Do you have auscultation reports that could be relevanthelpful to upload to SIA
platform? Could you describe them and provide sample data?

Mo. We see that our role in the project is to provide the infrastructure and the rolling stock for the
test measurements. We are very much interested in comparing the SlA-measurement data with
our own data, especially those of the positioning unit. The great benefit of 514 is of course the use
of low-cost sensors.. having our system as a reference, e.g. in positicning, can be a benefit for
SlA as well, | think.

11. Do you already have onboard monitoring sensors apart from those developed in S1A
that could be interesting to upload to S1A platform? Could you describe them (hardware,
parameters, sampling rate...) and provide sample data?

Same answer as in question 10.

12. Could you provide technical documentation of these auscultation systems and
monitoring sensors and contact persons (if different from the one filling in this form)?

Mot applicable.
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7 Maintenance data

13. Which relevant information systems for maintenance management (CMMS, ERP, excel
files...) do you use? Are they commercial or tailor made?

14.How do you plan to load in SlA the maintenance data required for testing
(configuratioon, defects, maintance operations...) from those external applications?

514 interfaces r
Exportimport files r
Automated communication

(webservices...)

Please, provide additional information:

[-1

15. Could you provide technical documentation of these information systems and contact
persons (if different from the one filling in this form)?

[

GA 776402 Page 11 of 12

GA 776402 Page 72 of 73



SIA

SlA WPT
Integration with end-user applications template

8 Other infoermation

16. Will there be any third parties involved in the systems integration process such as
software vendors, maintenance operators, manufacturers, installers....? Could you
please list them and describe their role.

Mo.

17. Is there any approved investment to be executed during 2020 that could be relevant to
the SIA project end users’ IS integration and testing? Ej: new or deprecated software
or software upgrades, new sensors, new contractors... Could you provide a schedule
and deadlines?

Mo.

18. I= there anything else you would like to add regarding the existing information systems
integration in SIA platform to carry out the tests you will perform?

Mo.
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