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Project Objectives 

The In2Rail 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. 



Introductions 

Amanda Webster 
WP1 

Ian Coleman 
WP2 

Ian Dean 
WP3 

Anders Carolin 
WP4 

Federico Papa 
WP5 

Henk Samson 
WP6 

Stefan Wegele 
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Consortium 



Smart Infrastructure  

 
Sub Project Speaker: Henk Samson 



Smart Infrastructure 

WP2: Enhancing 
Existing/Developing Next 
Generation Switch and 

Crossing Solutions 

WP3: Innovative 
Track Solutions 

WP4: Bridges & Tunnels  

WP5: Commercial Off The 
Shelf (COTS) Monitoring 

WP6: Maintenance 
Strategies & Execution 



Smart Infrastructure - Innovative 
S&C Solutions 

Ian Coleman 
Network Rail 



Enhancing Existing S&C Systems 
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Next Generation S&C Systems 



Smart Infrastructure - Innovative 
Track Solutions 

Ian Dean 
Network Rail 



Baseplate

Innovative & Optimised Track Solutions 



Solutions to Common Track Problems 
Noise & Vibration Rail Head Repair 



Smart Infrastructure - Bridges & 
Tunnels 

Anders Carolin 
Trafikverket 



Bridges and Tunnels Deterioration 
 

 
 

 



Precision, Accuracy and Frequency  
can compensate for each other  

 
 

 



Smart Infrastructure - Commercial 
Off The Shelf (COTS) Monitoring 

(thermal stress and track geometry) 
Federico Papa 

Ansaldo STS 



Track geometry monitoring 
Concept for innovative monitoring of track geometry used to perform the track condition analysis using accelerometers 

 

 

On-board Sensors 
• Commercial trains 
• Indirect measurements 
• Performance, compactness, low-cost 
• Location, conditioning, Integration 

Acquisition unit 
• Acceleration measurements (Vertical + 

Horizontal)  

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 

Track features Train features 
(Localization, speed) 

Direct TG Measurements 
• For comparison and validation of proposed 

concept and method 

Monitoring concept 
Modelling concept 
Outputs, Links 



Probabilistic risk-based model 
 
 Stress Free Temperature 

Lateral Resistance 

Track Geometry 

Ground-based info (TMS) 

Weather info 

Critical site 
Register/records 

Traffic forecast 

Vehicle types 

Decision threshold identification 

Decision-making 

Dispatching Maintenance 

On-board 
continuous 
measurement: 
Rail Temperature 

+ 
Geometry 

 

Thermal Rail Stress Monitoring Concept 



Smart Infrastructure - Maintenance 
Strategies & Execution 

Henk Samson 
Strukton 



WP6 – Overview 
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Asset Management 
framework 

Maintenance Modelling 

Maintenance Modelling 

Dynamic model Track 

Dynamic model Switch Condition & Risk-based 
Maintenance Planning 

Asset Management 
framework 

Maintenance Execution 
High performance tamping 



WP6 - High Performance Tamping 

22 

Track recording car 
 
During train-free periods ! 
 

Tamping machine 
 
Relevant possession time  
and cost ! 
 

Track geometry inspection Pre-run track alignment Maintenance - Tamping 
          Input data for tamping machine 

Track surveying car 
or 
Manual track surveying 

Relevant possession time  
and cost in both cases ! 

 Decision about maintenance           Restoring of track geometry 



Smart Infrastructure -   
Questions & Answers 

  
 

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

mailto:In2Rail@networkrail.co.uk


Lunch 

13:00 – 14:00 
 

Please return to the room ready to start at 14:00 



Intelligent Mobility Management  

 
Sub Project Speaker: Carlo Dambra 



Intelligent Mobility Management (I2M) 

 
 

 



Intelligent Mobility Management 
(I2M) - System Engineering 

Stefan Wegele 
Siemens  



WP7.2 

WP7.3 WP7.1 

V-Model Software Development 

28 

Requirements 
Analysis 

High Level  
Design 

Detailed 
Specifications 

 
Coding 

 

Unit  
Testing 

Integration  
Testing 

Operational 
Testing 

Review / Test 



TMS-System Engineering 

2
9 

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 

Over 1000 requirements 
Seven detailed  

use case  
specifications 



3
0 

Design guidelines for a workstation 



Intelligent Mobility Management 
(I2M) - Integration Layer 

Roland Kuhn 
Bombardier  



Intelligent Mobility Management (I2M) – 
Integration Layer 

Standardized  
Data Structure 
Standardized  
Interfaces 

Now- and Fore-Cast 
Asset status integrated 
in automated decision  
process 

Legacy Implementa- 
tions can be integrated 

Standardized  
Application Framework 



Integration Layer – Design Concept 

Information Item   

Topic Concept 
 

Enterprise Pattern 
 

Canonical Data 
Model 

Integration 
Layer 
Data 

Structure 

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

Defined Data type   

Structured or  Atomic Data  

Information, Communication 
Programming  

Message Integration Style, 
Channel-, Construction- and 
Endpoint Patterns 



Intelligent Mobility Management 
(I2M) - Nowcasting and 

Forecasting 
Carlo Dambra 
Ansaldo STS 



Asset status representation 
• Model based on: 

– railTOPOMODEL for the rail 
topology 
 

– railML for the static information 
 

– Sensor Model Language 
(SensorML) for the dynamic 
information  

3
5 

SensorML 



Nowcasting and forecasting 

36 



Nowcasting and forecasting 
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Nowcasting and forecasting 

38 



Nowcasting and forecasting 

39 



Nowcasting and forecasting 

40 



Intelligent Mobility Management–  
Questions & Answers 

 
 

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

mailto:In2Rail@networkrail.co.uk


Rail Power Supply and Energy 
Management 

 
Sub Project Speaker: Olivier Langlois 



Rail Power Supply & Energy Management – 
Progress 

 
 

 

WP10: Intelligent AC Power Supply 

WP11: Smart metering for energy management 



Energy Management - Intelligent 
AC Power Supply System 

Tomas Greif 
Siemens 



Intelligent AC Power Supply 

G 

G 

Cooperation between traction network and public grid 

substation 
model 

transformer model 

frequency converter model 

balancer model 

TPS 
model 

railway power system model 

train traction system model 

grid  
model 

topology 

lines model 

simplified generator model 



Intelligent AC Power Supply 
Use cases of ADIF 



Energy Management - Smart 
Metering for a Railway Distributed 

Energy Resource Management 
System (RDERMS) 

Olivier Langlois 
Alstom 



Smart Metering 
• Aim: design an open system dedicated to the fine mapping of 

energy flows within the whole Railway System 
 

 
 

 



Smart Metering 
• Experimentation in Reims 

 
 

 
 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjT24edldjPAhVHvRQKHfWmAHkQjRwIBw&url=http://danielawurdack.blogspot.com/2011/04/champagne-pour-le-tram-de-reims.html&psig=AFQjCNEh-xaeLlWIhqGVF93HoCasYLQ0tw&ust=1476461335494495
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiGuNrztuHPAhVGbxQKHa7vAp0QjRwIBw&url=http://insights.dice.com/2012/07/13/migrating-to-public-clouds-move-build-or-replace-with-saas/&psig=AFQjCNEnZfoVQWK-GKDqwIHbKCz6yjgT9w&ust=1476779612974983


Rail Power Supply and Energy 
Management –  

Questions & Answers 
 
 

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

mailto:In2Rail@networkrail.co.uk


In2Rail - Event Summary 

Andy Doherty  



More Information Available 
1. Visit www.in2rail.eu 

Events 

Deliverables 

Project description 

2. In2Rail newsletter 



Questions 

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

 




	Slide Number 1
	In2Rail Mid Term Event
	Project Objectives
	Introductions
	Consortium
	Smart Infrastructure 
	Smart Infrastructure
	Smart Infrastructure - Innovative�S&C Solutions
	Enhancing Existing S&C Systems
	Next Generation S&C Systems
	Smart Infrastructure - Innovative�Track Solutions
	Slide Number 12
	Solutions to Common Track Problems
	Smart Infrastructure - Bridges &�Tunnels
	Bridges and Tunnels Deterioration
	Precision, Accuracy and Frequency �can compensate for each other
	Smart Infrastructure - Commercial�Off The Shelf (COTS) Monitoring�(thermal stress and track geometry)
	Track geometry monitoring
	Slide Number 19
	Smart Infrastructure - Maintenance�Strategies & Execution
	WP6 – Overview
	WP6 - High Performance Tamping
	Smart Infrastructure -  �Questions & Answers
	Lunch
	Intelligent Mobility Management 
	Intelligent Mobility Management (I2M)
	Intelligent Mobility Management�(I2M) - System Engineering
	V-Model Software Development
	TMS-System Engineering
	Design guidelines for a workstation
	Intelligent Mobility Management�(I2M) - Integration Layer
	Intelligent Mobility Management (I2M) – Integration Layer
	Integration Layer – Design Concept
	Intelligent Mobility Management�(I2M) - Nowcasting and�Forecasting
	Asset status representation
	Nowcasting and forecasting
	Nowcasting and forecasting
	Nowcasting and forecasting
	Nowcasting and forecasting
	Nowcasting and forecasting
	Intelligent Mobility Management– �Questions & Answers
	Rail Power Supply and Energy Management
	Rail Power Supply & Energy Management – Progress
	Energy Management - Intelligent�AC Power Supply System
	Slide Number 45
	Slide Number 46
	Energy Management - Smart�Metering for a Railway Distributed�Energy Resource Management�System (RDERMS)
	Smart Metering
	Smart Metering
	Rail Power Supply and Energy Management – �Questions & Answers
	In2Rail - Event Summary
	More Information Available
	Questions
	Slide Number 54

