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In2Rail Mid Term Event

Andy Doherty — Chief Technical Officer

Facilitated By - Mona Sihota
Submit further questions to: In2Rail@networkrail.co.uk
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Project Objectives

The In2Rall project is to set the foundations for a resilient,
consistent, cost-efficient, high capacity European network by
delivering important building blocks that unlock the innovation
potential that exists in Shift2Rail: innovative technologies will be
explored and resulting concepts embedded in a systems
framework where infrastructure, information management,
maintenance techniques, energy, and engineering are
Integrated, optimised, shared and exploited.
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Smart Infrastructure

Sub Project Speaker: Henk Samson
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Smart Infrastructure
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Smart Infrastructure - Innovative
S&C Solutions

lan Coleman
Network Rall
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Enhancing Existing S&C Systems
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Next Generation S&C Systems
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Smart Infrastructure - Innovative

Track Solutions

lan Dean
Network Raill
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Innovative & Optimised Track Solutions
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olutions to Common Track Problems

Noise & Vibration

Force density level [dB re. leJm”zl

—— Syétra

155 1 1 'l | | 1 1 |
10 125 16 20 25 315 40 50 63 80 100 125 160 200 250
1/3-octave band central frequency [Hz]
Step 1 Step 2 Step 3
Soil model Soil-Foundations  Building model
 S— [y — o |
Soil e
“Transfer function betweer ==0s
- Bty ==
@ = Soll H g

impasing the vesocity compuien m sail
and cormeeted with ransfer function

T

F ek
[Tle 4

Rail Head Repair

P

» In2Rail

This project has receivec funding from tre European Union's Horizon 2020 research ang innovation programme
under grant agreement No: 635900



Smart Infrastructure - Bridges &

Tunnels

Anders Carolin
Trafikverket
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Performance

Bridges and Tunnels Deterioration

Potential deterioration

Minor deterioration

Major deterioration\

Minimum level
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Time

Safe structure in perfect condition

Un-aesthetic Unsafe or non-
structure performing structure
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Precision, Accuracy and Frequency
can compensate for each other
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Smart Infrastructure - Commercial
Off The Shelf (COTS) Monitoring

(thermal stress and track geometry)
Federico Papa

Ansaldo STS
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Track geometry monitoring

Concept for innovative monitoring of track geometry used

4 On-board Sensors N
¢ Commercial trains
e |ndirect measurements
* Performance, compactness, low-cost
e Location, conditioning, Integration
\ J J J
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Acquisition unit
» Acceleration measurements (Vertical +
Horizontal)

______________________

pm————

:' Train features
: (Localization, speed)

_______________________

Monitoring concept
Modelling concept
Outputs, Links

————

to perform the track condition analysis using accelerometers

----------------------------------------------------------------------------

] Direct TG Measurements 5
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concept and method
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/ Processing unit \

» Track Geometry parameters database
» Statistical Process Control Approach
» Control chart definition, based on
reference samples
» Control chart application, comparing
new measurements with limits, to
assess track quality

\- Output: Track condition signature /

Data Transmission
Sent to a track condition data-base system, to
drive condition-based maintenance decisions
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Ground-based info (TMS)

Traffic forecast

Vehicle types

Weather info

Critical site
Register/records

Thermal Rail Stress Monitoring Concept

Probabilistic risk-based model
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Smart Infrastructure - Maintenance

Strategies & Execution

Henk Samson
Strukton
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WPG - Overview

Asset Management
Asset Management framework

%,
S,

Strategic

Maintenance Modelling

Dynamic model Track

Tactical

Maintenance Modelling

Dynamic model Switch

Maintenance Execution

High performance tamping

Operational
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WPG - High Performance Tamping

Track geometry inspection Pre-run track alignment Maintenance - Tamping
‘ Decision about maintenance Input data for tamping macghiine ‘ Restoring of track geometry
ST I e
Eo\e |
Track recording car Track surveyinQ¢Car Tamping machine
or
During train-free periods ! Manual traclsurveying Relevant possession time
- and cost !
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Smart Infrastructure -
Questions & Answers

Please submit further guestions to be answered after the event
to In2Rail@networkrail.co.uk
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Lunch

13:00 — 14:00

Please return to the room ready to start at 14:00
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Intelligent Mobility Management

Sub Project Speaker: Carlo Dambra
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Intelligent Mobility Management (12M)

M WP10 - ENERGY AC
_ Generic Power Supply
Integration Layer frameworks
WP11 - ENERGY
Architecture Smart Metering
specifications

WP7 - 12M Task WPS - Task 8.2 12M

7.1 State-of-art Requirements Generic Framework P-o-C
and Analysis of specifications
Functional and design
Requirements

WP7 - Task 7.3 12M
Integrated Proof of
Concept (P-o-C)

WP9 - Task 9.2 12M
Forecasting

WP6 - 51 Maintenance
Strategies and
Execution

System
specification

Mowcasting
approaches

Maintenance

information
WP12 - Task 12.3 WP9 - Task 9.1 12M
System Integration Nowcasting
Approach
system Asset status

specification

WP5S 51 COTS WP2 sl Innovative
Monitoring S&C solutions
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Intelligent Mobility Management
(I2M) - System Engineering
Stefan Wegele

Siemens
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V-Model Software Development

Requirements  [g8 . ...EVIEW / 1€Sl e
Analysis

High Level

Review / Test

Operational
Testing

Integration
Design Testing
Detailed Unit
Specifications Testing

N 7

Coding

L1l

28

In2Rail -

This project has receivec funding from tre European Union's Horizon 2020 research ang innovation programme
under grant agreement No: 635900



Review [ Test

N 3 TMS-System Engineering
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Requirements on future TMS

* Merging planning and management processes,

* Integrated handling of possessions,

» High level of automation using decision support functionality

* TMS provides a “heart beat” to synchronise participating users/systems
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Intelligent Mobility Management

(I2M) - Integration Layer

Roland Kuhn
Bombardier
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Intelligent Mobility Management (12M) -
Integration Layer
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Integration Layer - Design Concept

The design of the Data Structure of Integration
Layer revolves around the following concepts

Canonical Data Defined Data type
Model

Information ltem Structured or Atomic Data

Integration
Layer
Topic C t Information, C icati el
OpIC Oncep nrormation, Communication
TS Structure

Enterprise Pattern | Message Integration Style,
annel-, Construction- and

~a_ Endpoint Patterns

-
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Intelligent Mobility Management
(I2M) - Nowcasting and
Forecasting

Carlo Dambra
Ansaldo STS
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Asset status representation

e Model based on:

®
— rallTOPOMODEL for the rall RTM
topo [o) gy rall TOPOMODEL

—rallML for the static information rGIIML.org

— Sensor Model Language
(SensorML) for the dynamic [ OGC
Information SensorMiL




Nowcasting and forecasting
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Nowcasting and forecasting
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Nowcasting and forecasting
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Nowcasting and forecasting

Jk Strukton
N\

Forecasting possible
assets' malfunctions
based on

1. maintenance

2. weather
conditions

Forecasting time to
restoration based on
repair activity data
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Nowcasting and forecasting

A

Infraestruturas
de Portugal

Nowcasting and
forecasting models
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Intelligent Mobility Management-
Questions & Answers

Please submit further guestions to be answered after the event
to In2Rail@networkrail.co.uk
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Rail Power Supply and Energy
Management

Sub Project Speaker: Olivier Langlois
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Rail Power Supply & Energy Management -
Progress

WP10: Intelligent AC Power Supply

WP11: Smart metering for energy management

.

SUBSTATION
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Energy Management - Intelligent
AC Power Supply System

Tomas Grelf
Siemens
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Intelligent AC Power Supply

Cooperation between traction network and public grid
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Intelligent AC Power Supply

Use cases of ADIF

AC Network
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Energy Management - Smart
Metering for a Railway Distributed
Energy Resource Management
System (RDERMS)

Olivier Langlois
Alstom
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Smart Metering

 Aim: design an open system dedicated to the fine mapping of
energy flows within the whole Railway System

Sources ——> Collection —> Analytics —— User Applications

Operaticnal and Metering Data .
' Operations

Management - :

Energy Analytics Platform

o Information
Data Mediation Correlation

Data
Synchronizatien

Data Aggregation Business Dashboards

Railway
Resources

Open Protocols Open Interfaces - ’.-\ u
& 3 -

Other Other =
possible possible = =
collection analytic - e
platforms engines
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Smart Metering

 Experimentation in Reims
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Rail Power Supply and Energy
Management -
Questions & Answers

Please submit further guestions to be answered after the event
to In2Rail@networkrail.co.uk

S
.I_:-.'-_.f:;::_ oy
s
‘::!:II’I—I‘IIII' —
i ' VeI In2Rail
e & TRV EEES Thispro ject has receives funding from the European Un ion's Horizon 2020 research anc innovation programme
under grant agreement No: 635900



mailto:In2Rail@networkrail.co.uk

In2Rail - Event Summary

Andy Doherty

—_—

Ly This project has received funding from the European Union's Horizon 2020 research and innovation programme
| & under grant agreement No: 635900

| =




More Information Available

1. Visit www.in2rail.eu
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2. In2Rail newsletter

Deliverables

Project description

The next 20-30 years will see
unprecedented demand for growth in
transport. European railways have to
deliver increased productivity to fulfil
the growth demand across all modes in
freight and passenger services by BI%
and B0% respectively by 2050.

In2Rail will =et the foundations for a
resilient, consistent, cost-efficient, high
capacity Eurapean network by delivering
important building blocks that uniock the
innowation potential that exists in Shift2Rail.
Innavatie t2chaclogies will be explord and
resulting concepts embedded in a spsterms
framewark whers infrastructurs, infarmation
marageme nt, maink nance bechniques, snergy
and e=nginesring are int=grated, optimised,
shamd and mxploited.

In2Rail will make advances towards ShiftZRail
abjactives by the sdopticn af 3 whals syzem
approach linking indrastructusre re-design with
assel mainksnance, and Sne gy Management,
through the high kel ShiftZRail abjscties:

»  Capacity

+  Reliakility

*  Life Cycls Cost
InZRail s one of the hghthouse projects of
ShiftZFail and will cantribute 1o Innovation
Programemes 2 and 3.

In2Fiail will pave the way for the aptimisation
i th design of core irestructurs
a5 well 23 imprave the managzment o
raiay st by adapting 3 kst apprasch,
through thee sub prajzcts
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Questions

Please submit further questions to:
In2Rail@networkrail.co.uk
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