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Resultat 2021 — KAJT Europé Ralil

Shift2Rail pagar till 2022 08 — KAIT ar aktiva i 2 st pagaende projekt, FR8Rail lll och X2Rail 4

The yard management system that is developed is now introduced to the workers and the planning and
education for a live simulation test with the three main actors at Malmo yard that will take place in the

beginning of 2022 has started.

A model for ETD (Estimate Time for Departure) in Malmo has been constructed and will be tested next year.
This model will be connected to the model made in the PIASA project in 2022.

Basic maintenance and the newly introduced concept of maintenance windows has been studied in Sweden.

— Maintenance windows are pre-allocated slots in the annual train timetable dedicated to performing,
among others, periodic/frequent maintenance activities such as inspections, maintenance and repairs.

— Using a cost-benefit approach, the maintenance windows are assessed using a total social cost including
maintenance work costs, loss in traffic production and reliability gains in future traffic.

Utveckling av kapacitetsmodeller, metoder och beslutsstod
— YCS, Indra och RISE

— M2 -Timo, Rise och Linkdping U

— Plasa, KTH

X2Rail4 deltar | utformning av framtidens trafikledningssystem (TRV huvudfokus MTO perspekti\
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Europe’s Rail — EU jarnvagsforskning
2022 —2030/2031

Nytt partnerskap for Europas jarnvag (Europe's Rail)

Hog grad av digitalisering och automation.

Stort fokus pa nyttor for klimat, godstransporter och implementering.

Initiativet bygger vidare pa de resultat som tagits fram inom det europeiska partnerskapet Shift2Rail
Trafikverkets projektvolym blir ca 500 Miljoner SEK under Europe’s Rails program

Total projektvolym for Europe Rail ar éver 1 Miljard Euro

Det mesta av Trafikverkets finansiering blir uppbundet i samarbetsgrupperingar



Excellensomraden jarnvags foi

* Samverkan sker mellan svenska foi centra:
- KAIT

- JVTC

- Jarnvagsgrupp KTH

- Charmec

* Samverkan sker aven med JBS

EXCELLENSOMRADEN

TIO EXCELLENSOMRADEN

Akademierna kraftsamlar och bygger upp kunskap inom sina respektive styrkeomraden.

Fordonsteknik/Fordonsdynamik - KTH

7. Trafikplanering och Trafikstyrning - KAJT
Hjulpar och bromssystem - Charmec 8. Drift och underhall - IVTC

. Banteknik/Banmekanik - Charmec 9. Kapacitet och punktlighet - KAIT

10. Systemperspektiv (cross cutting) - KTH

1
2.
3
4. Konst- och markbyggnad/Anliggningskonstruktioner - Charmec
5. Elkraft/Kraftférsérjning och traktionssystem - KTH

6

. Signalsakerhetssystem - KTH 1-6 teknikomraden, 7-9 funktionsomraden

FORVANTAT RESULTAT

= Bevisad Excellens inom sparburen forskning

= Upprattad plan for forstarkt och sakerstalld kunskapsférsorjningeninom ny och hallbar teknik for framtiden
* Konkreta forbattringar av viktiga funktionaliteter i jarnvagens system
|
L

Storskaliga Fol-demonstratorer som minskat gapet till implementering
Bibehallna och utvecklade natverk med naringslivet

8 0 9 = 2 @

Kapacitet och Punktlighet Energieffektivitet Kunskapsokning Innovationskraft Halsa och
robusthet och klimatneutralitet sakerhet

3
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Jarnvagsforskning 2021 - 2030

Excellensomraden

Beskrivning av Excellensomraden, 2021 maj
Version 1.0

Avgaende tag
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Flaggskepp 1 Ansvarig: Magnus Wahlborg
Trafikverket, Anders Johnson (konsultstdd
US bistar) — Trafikverket projektleder/
koordinerar tillsammans med Thalys Yves
Perrault (huvud pl) och Siemens

Omrade och ansvarig person i Trafikverket
1. Europeisk jarnvagstrafik & Mobility Management i multimodal miljo - Magnus Wahlborg
2. Digital och automatiserad och/eller autonom tagdrift (ATO) - Josef Malas
3, Intelligent och integrerad tillgangsforvaltning (Assets Management) - Anders Carolin
4, Etthallbart och grént jarmvégssystem (EUs Green Deal) - Tohmmy Bustad
5. Konkurrenskraftig, gron och digital godstrafik pa jarnvég (Gods) - Jan Bergstrand
6. Regionala och innovativa jarnvagstjanster for lagtrafikerade banor - Malcolm Lundgren
7. Innovation om nya tillvigagangssatt for guidade transportsatt - Michel Gabrielsson

TT. Tvérgaende dmnen (Transversal Topics) samt Digitala tuillingar — Anders Carolin

@
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TT - Transversal Topics

Flagship Area 7

"‘Dlgltala tvillingar” N
“Nytank” 1
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« IT-arkitektur |
« Datahantering
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Grov Tidplan uppstart

Europé Rail startade 2019 kv 3 ansokan, 2020 fortsatt arbete inkl strategisk
innovationsagenda och beslut EU, 2021 EU ministerrad beslut EuropeRail 19/11

Arbete 2021

« Juni 2021 bildades 7 st flaggskepp
—  Trafikverket med och leder flaggskepp 1 Kapacitet och trafikledning
— 22 organisationer — 10 infrastrukturhallare/Rail operators, 10 foretag, 2 forskningsinstitut

 Framstallande av plan 2022 — 2031 inkl ekonomi
—  September — November

« Flaggskeppsarbete Multi annual workplan innehall och demonstratorer
— September - december

Arbete 2022

« Flaggskeppsarbete call text 2022 — 2025 12
— Januari — mars

* Proposal F1 2022 — 2025
— Mars - juni

* Projektstart 2022 kvartal 4
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Flaggskepp 1 — arb

Flaggskeppet innehaller
tre Sub Groups:

[Flagship Area 1:
Network management planning and control &

SG1 — Operations
Mobility Management in a multimodal environment S G 2 - P I a n n i n g
SG3 - Integration

1 Objective and level of ambition

The main objective of the flagship area on “Network management, planning, and control &
mobility management in a multimodal environment” is to dramatically improve the flexibility,
efficiency, resilience and capacity adaptation of the European rail network — supporting the

. . . . . .
The main objective..... //is to dramatically improve the
The ok?jec!|ve is to develop the functional requirements, assocla!eq specifications, an}ﬂ . ope . . T . .
ot S en T e o flexibility, efficiency, resilience and capacity adaptation
will enable the design of future network management, planning, and control.

In order to achieve an acceleration in the European approach, research and innovation in FA1 a n d u S a ge Of t h e E u ro p e a n ra i I n etWO rk - S u p p O rti n g

will also consider early implementation of these common functions and approaches starting
from existing national TMS. This dynamic network and traffic management at European scale,

. .
Bl onamned ncorl e et gl bordetsnd e the development and operation of a Single European

This extends the capacity planning at European level and enables the automatic management R H | A

of cross-border rail traffic. Improved service offers, operations and capacity utilization are a I re a .
reducing the inefficiencies of the door-to door services and enhances the competitiveness of
rail based mobility chains.

. . .
e SGI1:1 trat d tactical
1.1 Targeted objective to be reached, opportunities opened and associated risks [1/2] . m rov' n s ra e Ic a n a c Ica
To achieve the overall objective of a dynamic European traffic management, several streams . .
of mprovement have been identiied: p lannin g of the rail network
* Rail must move away from services with a long planning horizon to a much more
dynamic approach that meets the needs of passengers and freight customers.
Operators need to be able to adapt quickly to possible deviations or disruptions and
last minutes changes in demand.
* Increased flexibility paves the way for smarter and tailored door-to-door services and - ons
offers, where mobility solutions meet the expectations of passengers and logistics. [ ] SG 2 . I g t h I f
* Maintaining the reliability of rail traffic almost continuously is a challenge. It requires ° n c rea s I n e res' Ie n ce o a
all subsystems that influence the traffic to be connected to the TMS, in order to collect Vi . ) .
information in real time. Capacity improvements delivered by ERTMS and ATO and t d I t m I t k'
other impr can be used. ili can be improved by closely monitoring co n n ec e rea I e ral n e Wo r °
any deviations to anticipate problems, and generating the best alternatives using
digital technologies.

e SG3: Integrated rail traffic within door-to-
door mobility
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[Table 1 — Technical readiness of the capabilities in FA1.
P - UL FA1 - Wave 1,2 and 3
Capabilities (made of services) Op =
objectives until until | until
2025 2027 2031
Improve strategic and tactical planning D1 D4 D7 EU-RaiI, FA]_ TMS+
1. Cross-border Planning: ;
Towards European cross-border scheduling 7 8 9 State-of- From From
Improved capacity allocation using rolling planning and TTR 7 8 9 the-art” PlUS 2025 plUS 2027 Plus
2. Decision support and optimization:
Decision support for short term planning 6 7 8/9
. Optimization methods for capacity efficiency and energy saving 6 7 8 wave 1' 2025 Wave 2} 2027 wave 3' 2031
TRL-listan med S St
Improvement of rail simulation models for selected Use Cases 7 7 8
4. Improved integration: D 1 D4 D7
reS u | tat 2 02 5 Integration with yard capacity planning 6 7 8/9
’ Integration of station capacity planning 6 7 8/9
5. Operational feedback for planning: D2 D5 D8
2 O 2 7 O 2 O 3 1 Planning using feedback loops from operations 6 7
Integration of feedback loop with ATO/TMS for higher capacity 6 7
Using ATO journey profiles for timetabling 6 7 D3 D6 D9
.
Develop resilience for a connected real-time rail network D2 D5 D8 Va rJ e
6. Cross-border operation: TRL7-8 TRL 7-8 TRL 7-8
Real-time connection of the networks 7 8
Improved modelling for cross-border 6 7 8/9 | . d t t h
7. Improved integration: Europes rall SYStem e m O n S ra O r a r
Connection TMS & CTC and automated vards 7 8 9 |

Mojliggorare/f

och aktiviteter

rmagor

Topic

State of th tincluding §°

EU-RAIL JU innovation

Methods and
algorithms for

management

capacity planning and

Advanced alg ~mic
approaches bas
historical data, first Al
implementations

Based on real-time information of
the EU-wide TMS, based on Al,
Machine learning, and statistical
or other algorithmic approaches

Set of external data

management

connected to Traffic

Assets management, external
resources (crew, rolling
stock). X2R4, S2R Integrated
Mobility Management (12M),
Optima using CDM data
format

Extended with energy aspect,
yard resources, ATO, other rail
networks, but also other
transport modes, real-time speed
profiles, construction and
maintenance plan

Target scope for
Planning and
Operation

National

European

Traffic management

Partial automatic algorithms
on national level

X2R4-WP8 enhanced TMS
concepts

Train prediction, smart conflict
resolution, decision support

Planning versus
Operation

Iterations at local/national
level, not real-time

Real-time feedback loop between
Planning and operation

en dedikerad
uppgift

"State-of-the-art plus

Real-time punctuality National punctuality and European networks punctuality

and capacity forecasts

capacity simulations (Plasa)

and capacity simulations

Capacity interaction
nodes and network

Simple functions with Human
Machine Interface (TD5.2)

Node capacity and departur:
time prediction, conflict

e

ar inbyggt i systemet |

resolution, decision support
Activity-based or Al-based models
analytics in TD4.6) for the complete transport chain
Overall mobility End-user perspective (IP4) Offer perspective with rail
approach integration in door—to-door, end-
user benefit at connections
(information, PRM)

Develop orchestration between
rail sub-networks, in order to
move to a more unified European
network. Also developing open
interfaces with other modes, so
that rail can adapt its traffic

Demand forecast Preliminary (business

varje "Wave”

Mobility orchestration | None
with adapted rail as
backbone for the
mobility demand
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TMS+ SG1 5G2 5G3 |
FA1 Planning Operation Integration
ADIF 10,21 4,40 521 2,20
CD 0,30
DB 4,36
Group FSI 10,00
NO Rail 7,00 2,00 2,50 2,50
OBB 0,68
PKP 1,48 0,48 1,00
ProRail and NS 10,00 2,50 7,50 0,00
SNCF 5,00
Tfkvkt 10,00 4,50 5,40 0,10
Alstom 1,60
MERMEC 3,37 1,13 1,68 0,56
AZD 3,10
CAF 2,90 0,90 1,70
eSGRJV 3,79 0,49 2,74 0,56
Faiveley 4,00
Hitachi Rail STS 17,00 4,60 5,90 6,50
Indra + Talgo 8,81
KB 0,00
Siemens 14,30
Strukton 0,00
Thales GTS 15,00 1,00 7,00 7,00
Voestalpine 0,00
CEIT 075 0,325 0,350 0,075
DLR 1,87
Total 135,52

2 and SG3

Flaggskepp 1 — 135 miljoner Euro

Ca 1,35 miljarder sek
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State of the art including S2R EU-RAIL JU innovation

Methods and Advanced algorithmic Based on real-time information of the
eI ER (Tl [H13"A8 approaches based on historical EU-wide TMS, based on Al, Machine
planning and data, first Al implementations learning, and statistical or other
management algorithmic approaches

Set of external data Assets management, external Extended with energy aspect, yard
connected to Traffic resources (crew, rolling stock). resources, ATO, other rail networks,
management X2R4, CDM datamodel but also other transport modes, real-
time speed profiles, construction and
maintenance plan

Target scope for National European Gransoverskridan
Planning and Operation

de modeller och

beslutsstod
Traffic management Partial automatic algorithms on Train prediction, smart conflict

national level resolution, decision support

Styra genom
planering

Planning versus Iterations at local/national level, Real-time feedback loop between
Operation not real-time Planning and operation

Real-time punctuality National punctuality and capacity European networks punctuality and
L Lo WoEToE TR 2 simulations (Plasa) capacity simulations

Capacity interaction Simple functions with Human Node capacity and departure time

nodes and network Machine Interface (TD5.2) prediction, conflict resolution, decision
support KAJT, demo

Malmo




EU-Rail Prograngmes

Master Plan

System Pillar L o Ehar  Innovation Pillar
&

" 3. .}
- European _ =
Task 1: Rail : : Sustainable | Competitiv
system Task 2: CCS+ Rail Traffic | Automate

architecture il Ul &Aglsgeltt: I g?':elglglil
Manageme ' Operation

| infra & RS freight

Multi Annual Work Programme

5. Regional
rail services
in low
density
areas

System Pillar Innovation Pillar

1A 2A CCS+ Operational concept
Operation

sysem || 2
' Onb . . . .
architectu nboa 2G Economic Flagship Flagship Flagship Flagship

re CCS+ - evaluation Area 1 Area 2 Area 3 Area 4

Manage
2C rnilg 2H

Track: tern 2E Data Coordinat

de ion of
model &
CCS+ interfaces task 2

Flagship
Arean

Work in progress
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