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Dear Reader,
Welcome to In2Stempo project!
Our team welcomes you to the 1st issue of
our Newsletter which aims to introduce you
to In2Stempo project which focuses on
researching Innovative Solutions in Future
Stations, Energy Metering and Power
Supply under the Shift2Rail programme.

Within this issue we will introduce you to
the Power and Energy project objectives
and potential benefits.
In the follow up issues we will present
worked focused on future stations part of
the project as well as other project
achievements.
Thank you for your time and enjoy reading,
The In2Stempo project team
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In2Stempo

The Project
In2Stempo is the 2017 Shift2Rails’s
(https://shift2rail.org) project run under
Innovation Programme 3 (IP3) - Cost
Efficient and Reliable Infrastructure.
Project began in September 2017 and is
effectively split into two sub-projects,
focusing on Power/Energy and Future
Stations.
The Power/Energy subproject has work
packages are investigating Smart Control

Why In2Stempo?
The European railway is a significant user
of power and energy and the research in
In2Stempo provides an ideal opportunity
to improve power resilience and
optimisation whilst also looking at how
energy can be metered at an entire
system level to include rolling stock, HV
Power, railway buildings and ancillary
infrastructure.
The outputs from this research will reduce
Opex and Capex expenditure, improve
operational reliability and minimise carbon
and other environmental emissions
associated with the railway. These align
with the broader EU commitments of
ensuring
economic,
social
and
environmental benefits are delivered
through the 21st century railway.

of rail power supply and Smart Metering, as
well as use of FACTS and SMART Control
of Rail Power Supply.
The Future stations work packages focus
on crowd management, improved station
design
and
concepts,
improved
accessibility to trains and safety and
security at stations.
There are 18 partners and 8 Linked Third
parties from 11 European countries
involved in the project which is coordinated
by Network Rail (UK).

In2Stempo highlights
power supply
Work package 2
WP2 aims to design, install and operate a
demonstrator (TRL 5) for “SMART Control
of Rail Power Supply” in a 16,7 Hz railway
environment. The demonstrator shall
investigate the usage of process bus
communication according to IEC/EN
61850-9-2 in a railway switching station. To
realise the process bus communication,
existing devices of the railway power supply
and the public energy supply are checked
for usability and adapted when necessary.
Additionally, NCIT’s, a modern type of
instrument transformers, will be included in
the demonstrator.

WP2 Objectives:
✓ Validate proper functioning of the
secondary
protection
system
according to general and DB standard
during test operation
✓ Evaluate performance by comparison
to a conventional design
✓ Specify the design and application of
the devices based on the test results
✓ Investigate stress reduced switching
of transformers and switching off
during low load periods to reduce
energy consumption
✓ Provide a homologation guideline as
well as a guideline for the transfer of
the smart control into other a.c.
systems

Requirements of conventional station control
systems and a theoretical investigation of the
implementation for innovative solutions. Areas
of application in European railway systems.

Basic Design, Application Design, installation
and trial operation of a IEC 61850 station
control system demonstrator including process
bus to be implemented in a 16,7 Hz railway
substation.

Process bus communication according to IEC 61850-9-2 raises station control systems to a new level.
The process bus transmits sampled values (SV: current and voltage), measured and digitized by
merging units to the protection device. Leading to new control and protection functions.
Benefits of process bus
•
increased availability by more plausibility checks
•
commodity technology
•
increased asset monitoring and remote control
•
reduction of coper cables
•
flexible allocation and duplication of measured data
•
less EMC interference

In2Stempo highlights
power supply
Work package 3
The purpose of WP3: The study aims to
make investigations about FACTS (Flexible
AC Transmission Systems) and evaluate
their application fields, in realistic use
cases, meaning data from real railway lines.
Models and simulations are conducted to
demonstrate that these systems are
compliant with the standards and norms
which govern quality of power fed to rolling
stocks. By finding the appropriate control
methods and solutions, especially for the
novel systems, the technology readiness
level will naturally increase; making these
systems more ready to be further
investigated and to be prepared for later
stages.

Investigated FACTS

WP3 Objectives:
✓ Reduction of energy losses making
the rail power system more efficient.
✓ Reduction in the peak power and
making the energy transfer from the
utility grid to the rail power system
more resilient.
✓ Reduction of the calorific losses in the
catenary by enhancing the power
quality, and acting on specific existing
problems such as voltage imbalance
and phase separation sections.
✓ Increasing the traffic while keeping the
change in the existing system to a
minimal.

How? Different tools are used to achieve
this purpose. Existing tools which serve for
railway
companies.
And
additional
simulation software like Matlab which
complete these ones. Data are generally
being exchanged. Other hardware in the
loop simulations are also used.

In2Stempo highlights
energy metering
Work package 4
What we do?:
Fine, synchronised and real time mapping
of energy flows within the entire railway
system: on the key infrastructure elements
and on-board trains;
Implementation of non-intrusive smart
metering sensor network at the railway
system level;

WP4 Objectives:
As part of TD 3.10 "Smart Metering for
Railway Distributed Energy Resource
Management System Demonstrator",
work package 4 aims to define use
cases
to
implement
and
test
measurements solutions for future
energy management strategies. The
benefits will be to optimise energy flows
leading to peak load management,
increasing system capacity and energy
saving.

Data collection, aggregation for analysis
and user applications is developed in work
package 5.

HOW?
Use Case 1 (UK)

Use Case 2 (Spain)

Use Case 3 (UK)

The commercially operated line Smart
Metering use case is dedicated to
obtaining a fine mapping of different
energy flows on electrified railway line
and a better knowledge of the
interaction between trains and the
trackside electrical system. It will be
based on the direct measurements of
energy flows in order to achieve the full
understanding of the energy distribution
through the entire railway system: its
components/sub-systems consumption,
as well as the quantification of electric
infrastructure losses.

Stationing and maintenance facilities
operation Smart Metering use case’s
objectives are studying the energy
management options and identifying
potential energy savings for depots and
maintenance workshops.

The main objective of the Smart
Metering use case for electrical
infrastructure
monitoring
is
to
demonstrate
the
applicability
of
technology in the continuous monitoring
of the electrical infrastructure for the
traction power supply network. This will
allow the detection of electrical
anomalies and the optimisation of the
infrastructure’s performance.

In2Stempo highlights
energy metering
Work package 5
What we do?: In a first step, three selected
use cases, which include railway
substations, depots and maintenance halls
and, to some extent, rolling stock, will be
equipped with a measurement system to
measure energy, environmental and
physical parameters, e.g. train power,
temperature, acceleration and speed.

WP5 Objectives:
As part of TD 3.10 "Smart Metering for
Railway Distributed Energy Resource
Management System Demonstrator",
work package 5 aims to introduce a
smart metering system in the railway
infrastructure system to measure,
understand and evaluate the energy
flows. Together, this will help to reduce
energy consumption, lower the cost of
faults and maintenance, reduce delays
and generally lead to the optimisation of
the railway system.

In
parallel,
an
Operational
Data
Management System (ODM) will be set up
to record, store and evaluate the
measurements. Based on the measured
and
analysed
data,
user-specific
applications will be developed in a next
step.
The user applications will deal with power
flows and energy consumption as well as
with topics of preventive and predictive
maintenance.

For the measurements, each application is equipped with instruments from the shelf and
partly with application-specific equipment. Innovative models and algorithms are
developed for the acquisition, storage and evaluation of the measurement data in the
ODM. Neural network-based machine learning techniques are used to cope with the
enormous amounts of data.
For the development of the user applications, interviews and data analysis will help us to
identify the main issues in each use case to create use case specific applications.

Past and upcoming
events
On the 14th of October In2Stempo
work related to Work Package 6
“Crowd Management in High Capacity
Stations” was presented during the
European Big Data Value Forum
(EBDVF) 2019 event held in Helsinki,
Finland. EBDVF is the flagship event of
the European Big Data and DataDriven AI Research and Innovation
community and was specifically
focused on how the artificial
intelligence
and
big
data
is
transforming business and society.

EBDV Forum
14-16th October 2019
Helsinki, Finland

Our project was presented during the
session on Transforming Power of Big
Data and Artificial Intelligence in
Everyday Mobility and Logistics,
focused on how big data and business
analytics can be used to take
advantage of all available data in the
transport domain to propose useful
information for travellers, infrastructure
managers, operators and transport
authorities.

Shift2Rail Innovation Days 2020
SAVE THE DATE!
22-23rd October 2020
Brussels, Belgium and online

In2Stempo will be presented during Shift2Rail
Innovation Days – an opportunity for the
European railway community to see how far
our innovations have come and what you can
expect to see at InnoTrans 2021.

Facts and figures
In2Stempo
Innovative Solutions in Future Stations,
Energy Metering and Power Supply
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60 months
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18 (11 countries)

€13.4 million
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Should you have any questions, comments or suggestions for
In2Stempo feel free to contact us at:
Project coordinator: Aneta Tumilowicz (Network Rail, UK)
Email: In2Stempo@networkrail.co.uk

