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Norwegian Rail Network

Present Network:
« 4200 km railway lines
- 2500 km electrified
- 246 km double track
* Freight and Passenger Train Services
b5 Freight Train Operators

4 Passenger Train Operators: Vy, Flytoget, SJ,
Go-Ahead

 Suburban and Regional (4 city areas), National
(5) and International (4) Passenger Services

* 4 Border Crossings to Sweden
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Norwegian Railway Family

Ministry of Transport

Railway Directorate
Advisor to Ministry of Transport

Railway Authority
Safety and Market

Sector Coordinating Body Regulation
PTA Railway Passenger Transport
Bane NOR SF Train Operators Norske Tog AS
Infrastructure Manager Passenger operators Vehicle Owner
Development and Maintenance Freight Operators _
Capacity Management (PSO operations)
ECM
Suppliers Customers Suppliers

Fernbanc. Freight and Commercial Passenger operators
% direktoratet (incl Airport Express train) own their vehicles
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Ever largest Innovation program for rail in Europe

10 years duration

Public private partnership

High Technology Readiness Level (TRL 7-9)




Revitalizing low traffic lines
(cost efficient technologies)
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Digital enablers

Europe’s Rail
Green/sustainable Qd/ Automation & ATO
energy

Asset

management
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Europe’s Rail Joint Undertaking =750

BANE NOR

B Norske tog

| | | _ e MOTIONAL
Norwegian Railway Directorate (NRD) founding partner,
coordinating the National Team: | @2

« 75+ people involved in Norway S |
j— Wi

e Part of all 6 Innovation Pillar Projects in the 1st call

* Part of projects worth 600 000 000 €

aigv .
 Part of projects consisting of 450+ companies s ARTH SINTEF
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Cost effective reg ional lines L
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=urope's rail
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MEASURE YOUR TECHNOLOGY READINESS LEVELS - TRL

How technology ready is your service/product?

IDEA

Unproven concept. no testing has been performed

BASIC RESEARCH

You can now describe the need(s) but have no evidence

IDEA

Concept and application have been formulated

NEEDS VALIDATION

You have an initial ‘offering’; stakeholders like your slideware

SMALL SCALE PROTOTYPE

Built in a laboratory environment (“ugly” prototype)

PROTOTYPE
LARGE SCALE PROTOTYPE

Tested in intended environmentt

PROTOTYPE SYSTEM

Tested in intended environment close to expected performance

ALIDATION

DEMONSTRATION SYSTEM

Operating in operational environment at pre-commercial scale

FIRST OF A KIND COMMERCIAL SYSTEM

All technical processes and systems to support commercial activity
in ready state

FULL COMMERCIAL APPLICATION

Technology on ‘general availability’ for all consumers

PRODUCTION
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National team
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Offentlig sektor

Forvaltning og statlig eide
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Samferdselsdepartementet
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European Rail Network and Mobility Management

* Total project costs: 92 600 000 € * Improve planning and operational
° Number Of partners: 87 management Of ra” SerViceS
* Project duration: 46 months * Develop a future European Traffic
Management System (TMS) (interoperable,
% —— resilient, adaptable, integrate all services, last
direktoratet

mile operations.

r .
SINTEF IFC - Two major work streams:
1. Planning, operations and integration

2. Digital enablers across the programme. Such
as Digital Twins




& Digital Enablers
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ERJU Destinations / System
Pillar

Digital assets (CCS, stations, Sandbox environment Topology
bridges, energy etc) for DT

Rail data space
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Total project cost: 106.900.000,00 € * Next generation of Intelligent and Integrated
Rail Asset Management

Number of partners: 93
* Minimising the life cycle costs of assets and

extend their lifetime, meeting safety
requirements and improving the reliability,
availability and maintainability of the rail

% Jernbane- BI-\N E N o R System

direktoratet

* Combine available information with artificial
intelligence and digital twins are covered as key
topics through a European cross-border,
interoperable and holistic integrated approach

Project duration: 48 months

Ni%RCE sinter @ NTNU




Predict and detect external
phenomena influencing &
rolling stock and

Install loT on-board monitoring infrastructure operational

to facilitate condition data with 2z conditions automatically
TMS and TCS connectivity data \ within precise location
exchange . TN range
(e.g. bogies, wheels, _engines) \ (e.g. UAVs, satellites)
.\\ . \ _
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Automatized and
robotised rolling stock

activities

-*

Implement smart integrated
wayside and loT embedded
monitoring to facilitate on-
condition and predictive
maintenance for infra assets

(e.g. on slopes, OHL, masts,
track circuits, viaducts and S&Cs

(blades, lockings, point engines)

Business Case

- Reduce costs and objectify taxations.
- Increase automation level in M&O subsystem.
- Harmonised EU frame added value projects.

- EU comman standards and tech specs.

m Cooperative diagnosis
through
. Multitenant Data Platform,

& Data An_al'ﬂi{:; I_E!IMIG_IS
integration, Digital twin

S

Resilient infrastructure,
additive manufacturing,
wearables

Data transmission and
enhanced connectivity

Automate and robotize
maintenance and
inspection vehicdes (inc.
railbound) and their
processes

..... Lo

AR

Train management system
(TMS) and Train Control System

(TCS) data exchange and
connectivity

Railway Check
Points

Objectives

a. Cost-effective asset management for the railway system.

b. Increase level and technology for automation and robots in
construction & maintenance ensuring compatibility with ATO.

c. Sustainable production of resilient assets with new techniques.
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