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EXECUTIVE
SUMMARY

Euskal Trenbide Sarea / Basque Railway
Network (ETS) is striving to fulfil its main
purpose:
the
construction,
conservation,
management
and
administration of railway infrastructure
dependent
on
the
Autonomous
Community of the Basque Country,
with the aim of making the railway a
modern, efficient and sustainable
transport system.
In addition to performing its functions
as the managing agency of existing
infrastructure,
ETS
is
continuously
developing innovative projects (R&D&i)
with a view to promoting the
development of the Basque railway
system to the highest levels of quality,
safety, economic efficiency and
sustainability; thus, contributing to the
development of the Autonomous
Region and of society as a whole.
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ETS intends to be a key
player in the development
and management of railway
infrastructure.
In 2020 ETS won the top innovation
award in the "Public Sector Innovation"
category at the international QUALITY
INNOVATION AWARD competition with
the project "Acoustic Mini-Barrier for
Low-Speed Railway Lines".

The promotion and
management of innovation
is of strategic importance for
ETS.

The agenda is based on
eight fields of innovation

Energy efficiency

The Agenda for Innovation is the
document that contains the main ETS
actions in this sphere.
The following is a brief description of the
key current innovation projects and main
future challenges. It serves to highlight the
intention of ETS to position itself as a key
player
in
the
development
and
management of railway infrastructure.

Improving
company
processes /
company work
flows

Construction
support

Traffic safety
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Environmental
impact

Improved asset
maintenance

Advanced traffic
control and
management

Improving
accessibility

Innovation
Projects
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CBTC DEMONSTRATOR Communication Based Train Control
Traffic Safety
Goal: Promote the development of a CBTC (Communication Based
Train Control) system on the ETS metropolitan network in order to
promote the development of this cutting-edge railway technology,
as well as the subsequent internationalisation of these innovative
products and services.
What is CBTC? It is a high-performance
system for managing high-density passenger
transport. Its main features are:
 It optimises operations, maximising the
number of trains operating on a given line
and the intervals between services, and
optimises energy use based on transport
mode.
 It is designed for varying degrees of line
automation.
 It acts as a modern signalling system that:
• Prevents
collisions

head-on

and

rear-end

• Prevents derailment due to excess
speed
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What is the purpose of the CAF-EuskotrenETS collaboration project? The goals
pursued with this collaboration agreement
are:
 To implement a CBTC system for
metropolitan transport systems developed
by CAF by providing innovations in its
compatibility with European ERTMS
signalling systems to allow the same train
to carry out services on urban CBTC lines
or on main ERTMS lines.
 To test and gradually develop the system
in a real-life scenario: Metro Bilbao Line 3
and Series 950 rolling stock to develop
and improve a new generation field-tested
solution.

What is it?
Participants

What role does ETS play in the CBTC project?
The project is being developed through a collaboration
agreement with CAF, which has assumed the main burden of
the project. The major contribution of ETS is in the following
tasks:

 ETS - Facilities and
Maintenance, Traffic
 CAF, Euskotren

 Deploy the new signalling facilities along L3 (tube area)
overlapping with existing signalling facilities
 When trains with on-board equipment are available, carry
out night-time tests that consist in passing from the
current ATP to an ATO on an N2 ERTMS in order to
gradually increase the degree of automation in train
operations to the maximum degree of automation, GOA4
In 2020, we began tests on trains.

Data
3

4

Stages until complete automation is achieved

I

II

Manual
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possible
automation levels

III

Low Level
Automation

IV

Medium Level
Automation

Full
Automation

Early Landslide Detection - Public
Procurement of Innovation

Improved asset maintenance
Goal: Embankment monitoring along the ETS rail network to control
possible landslides and objects falling on to the tracks in order to act
in a preventive manner to avoid effects on rail traffic.

What is Public Procurement of Innovation (PPI)?
PPI is an innovation promotion programme aimed
at promoting the development of innovative
markets from the demand side, through public
procurement. The process is based on
unresolved challenges in the public sector, to
which companies with operational and technical
experience in these fields and agents of the
Basque Science, Technology and Innovation
Network must provide proposals for solutions.
What does the project imply?
Use Public Procurement of Innovation (PPI) to find
solutions to two challenges identified in the ETS
Innovation Agenda: early detection of embankment
movements along the ETS infrastructure and the
installation of sensors on rolling stock to monitor
tracks and other network facilities.

Participants
 ETS - Planning and Projects, R&D&I,
Facilities and Maintenance,
Systems
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During the second half of 2019 and the first
quarter of 2020, a Preliminary Market
Consultation (PMC) was conducted as a
guideline for the procurement process to cater
for the two previously identified challenges and
the tender documents for both challenges were
drafted in the same year, thus initiating a PPI
tender process for the first challenge.
In January 2021, Batch I: Low-cost systems for
the early detection of embankment movements
using a network of low-cost wireless sensors;
and Batch II: Early detection system for
embankment movements based on fibre optics,
were awarded.
The PPI process has been instrumental in
promoting open innovation in ETS by introducing
systematic challenge identification practices as
well as generating mechanisms for consulting
the market on possible solutions.
In addition, the procurement of innovative
solutions has encouraged companies to
participate in public procurement processes that
are usually difficult for them to access.

Acoustic Mini-Barriers
Environmental Impact
Goal: Develop and install elements in the railway infrastructure that
absorb or reduce noise and vibrations caused by rail traffic

What are acoustic mini-barriers? These are
1.20 metre-high barriers, instead of the
traditional 2-metre barriers, installed just over
half a metre from the track by means of an
underground anchoring system. Their shape
and the materials used are designed to
provide superior acoustic attenuation of the
main railway noise (rolling, traction,
aerodynamics, impact, squeaking, braking
and bridge passage), providing an improved
alternative to conventional screens in terms
of cost, ease of installation and visual impact.

What does the project imply? The project
consists of the experimental installation of
acoustic mini-barriers on a section of the ETS
network to test their behaviour and validate
their potential advantages over traditional
screens:
 Equivalent or higher acoustic attenuation
 Lower costs
 Lower visual impact
 No wind load impact consequences
 Minimal space requirements
 No additional foundations required

Participants
 ETS - Planning and Projects,
Maintenance
 Tecnalia
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 They do not cause landslides
 Customisable designs that can incorporate
electronic elements
 Visual integration as track elements
The design is currently being optimised.

Publication of the ETS geologicalgeotechnical survey database
Improved asset maintenance
Goal: The general goal of the project is to provide the population
and other public administrations with access to the information
obtained from the various geological-geotechnical surveys.

Context
In 2015, Euskal Trenbide Sarea launched a
programme to digitise and incorporate the
available geological and geotechnical
information into a georeferenced database.
Until then, it had been collected by ETS or its
predecessors to undertake a number of
railway infrastructure projects or other
actions.
The catalogued information constitutes more
than 90% of the total existing information,
and the significant volume catalogued makes
this information of high social interest,
especially among the scientific community.

Participants
 ETS - Planning and Projects,
Systems, R&D&i
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What does the project imply?
ETS has a Geological and Geotechnical IT
Platform designed to organise the information in a
georeferenced environment, thus allowing the
location and visualisation of geological and
geotechnical information.
The project aims to migrate and verify current data
by publishing them in the ETS community and by
establishing an external window for the
introduction of new data.
Once the data have been validated, they will be
filtered and published on the ETS website.
Then, the population and particularly groups with
a greater interest in this type of data, such as the
scientific
community
and
other
public
administrations, will be able to access the
information and take advantage of the data that
the company has collected over time.

Braking Energy Recovery Systems
Energy efficiency
Goal: Define, scale, and implement the facilities required to recover
excess braking energy in the Electrical Traction Substations of Line 3
of the Bilbao Metropolitan Railway

What ia a Braking Energy Recovery System?
Braking energy recovery systems in trains
save electrical power by using the resistance
of electric motors to stop the train. This
process transforms kinetic energy into
electrical energy. This system returns braking
energy to the power grid and this energy can
then be used to operate railway facilities.

Participants
 ETS - Facilities and Maintenance,
Traffic
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What does the project imply?
There is an energy efficiency issue regarding
the use of energy on Line 3. In the current
situation (Direct Current), it is not possible to
use the train's braking energy because it is
either injected into the catenary or burnt out in
the unit's braking resistors.
The purpose of the project is to define, scale,
and implement the appropriate facilities for the
recovery of this excess braking energy.
In 2020, a simulation was carried out to
determine the scale of the braking energy
recovery system in the traction electrical
substations of Line 3, and the preliminary
stockpiling and civil works required for the
installation and commissioning of the recovery
equipment are currently underway.

Early Warning System on Railway
Lines for Transit Personnel (ATFOM)
Traffic Safety
Goal: Create an early warning solution for track operators that
provides total flexibility of movement, with a view to reducing the
number of accidents to a minimum.
What is an Early Warning System?
It is a solution that consists of central
software that monitors operators and trains
and is capable of supporting an early warning
system that can alert operators on the track
about the proximity of these moving trains.

What does the project imply?
The project consists of the development of a new
advanced safety system for workers transiting
ETS infrastructure based on an early warning
system that manages information on the location
of trains and workers.

The new system will make use of information
from the TETRA eNEBULA network and the
GPS location of operators and trains.

The final result will be presented in the shape of a
mobile application that will display the location of
the workers and alert them if a train is
approaching the work area.

Participants
 ETS - Maintenance, Systems, R&D&i
 Tecnalia, IDK Electrónica, Itelazpi
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These alerts will be activated on a wearable
device attached to the vests of the workers, who
will be alerted by visual, sound and vibration
alarms.
In 2020, a server has been procured for
installation in the TC with MIE and Tetra
connections. The first versions of parts of the beta
version of the server application have been
developed.

BIRBALAST (use of steel mill slag as
ballast and sub-ballast)
Construction support
Goal: Study the technical and environmental feasibility of using steel
mill slag as ballast and sub-ballast in railway infrastructures.

Context
More than 600,000 tn/year of steel mill slag
are produced in the Basque Country, 20% of
which is sent to landfill.
On the other hand, the current needs for
quality materials for railway ballast and subballast for construction and maintenance
operations exceed more than 5 million
tn/year at state level.
The properties of steel mill slag from the
manufacture of steel lead us to believe that it
could be a highly appropriate material for this
use.

Participants
 ETS – R&D&i, Maintenance
 Tecnalia, Sidenor, Comsa
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What does the project imply?
The project is based on the analysis of the
economic, market, technical and environmental
feasibility of using common steel mill slag as
ballast and sub-ballast for railway lines by
identifying its technical limitations and proposing
improvements to the final product.
The project will be headed by Tecnalia and
includes the relevant laboratory tests and
experimental trials on actual railway line sections.
Several scenarios have been proposed with
different cross-section configurations which will
also be provided with sensors to collect data. After
a representative study time, samples will be taken
for analysis.
Characterisation and laboratory testing of the
materials to be used were carried out in 2020.
Furthermore, Txorierri has been chosen as the
most suitable place in ETS infrastructure to carry
out the pilot project and the parameters to be
monitored on site have been defined.

BIM Methodology Implementation
Other (document management, etc.)
Goal: Implement the BIM (Building Information Modelling)
methodology to handle new projects in the various ETS departments

What is the BIM methodology? BIM
methodology consists in designing a virtual
model in three dimensions that integrates all
the graphic and non-graphic, economic and
time-related information of a project or action,
thus serving as an integrated repository of all
related information. In addition, all the agents
participating in the project work on the same
model so that any updates are automatic and
available to all. Furthermore, this model can
act as a repository of unique and updated
information.

Participants
 ETS - Systems, Construction,
Facilities, Planning and Projects,
Legal Advice
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What is the project plan? The idea is to
implement this working methodology within
ETS in such a way that the various
departments assume this way of handling
any projects being carried out.
To this end, a working group has been set up
to carry out an exhaustive study of the BIM
methodology and to analyse its suitability for
the ETS environment. During 2018, the
implementation proposal was developed and
approved by the committee and, in 2019, the
BIM methodology was adapted to the
particularities of ETS through the design of a
customised implementation plan. The ETS
BIM Manual was published in 2020.

ERAIMAT - Development of
Sustainable Building Materials from
the Recovery of Foundry Waste Sand
Construction support
Goal: Develop new construction materials from foundry waste sand
and demonstrate validity from a technical, economic and
environmental approach.
What is foundry waste sand?
The generation of foundry waste sand is
intrinsic to the production process of metal parts
using moulds. Most of iron foundries use
moulds and sand cores in their casting
processes which, after use, are discarded (lost
mould technique). This generates a large
amount of waste sand, approximately 60% to
85% of the total solid waste of the foundry.
Silica sands are highly consistent materials that
provide higher bending, compressive and
impact resistance values when compared to
limestone sands.

Participants
 ETS - Construction, R&D&i
 Azterlan, Fuchosa, Draxton, Fagor
Ederlan, Fundiciones Fumbarri
Durango, Bikain
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 Collaboration with IHOBE

What does the project imply?
The ERAIMAT industrial research project focuses
on developing new technically advanced
construction materials through the recovery of
residual silica sand used in the foundry sector. The
project, therefore, aims to demonstrate the validity,
from a technical, economic and environmental
approach, of the reuse of waste foundry sand that
has been suitably treated as a granular material in
specific construction applications such as: mortar,
non-structural concrete, controlled low strength
materials (CLSM) and fillers.
The goal of the research project is to move
towards zero dumping of the most abundant waste
product from the foundry industry by preparing a
practical guide to recover said materials. It is
therefore a circular economy project, clearly aimed
at acquiring new knowledge and skills to reuse
and recycle industrial waste.
In 2020, the area around Durango station was
designated as the site for the tests.

Navilens- Implementation of digital
signage in stations for visually
impaired people.
Improving accessibility
Goal: Install a new digital signage system in Bilbao Metro stations to
improve accessibility for the visually impaired.

What is Navilens?
NaviLens is a system that allows visually
impaired people to use their phones to detect
signs placed at key points. Each of these signs
provides audible information on the direction the
person should walk and the location of the
person with respect to the sign, in addition to
information of interest.
The system consists of colour-coded labels
similar to QR codes that are placed at certain
key points or where information relevant to the
user can be obtained. These codes are read by
means of an application that uses the cameras
on mobile phones and the information obtained
is read out loud.

What does the project imply?
The project contemplates the implementation
of this innovative system to improve
accessibility to the ETS and Metro Bilbao
Casco Viejo Station and consists of 4 stages:
 Development of the graphic report of the
area and selection of the points to place
the signs.
 Design of the information to be provided
at each of the points.
 Production and installation of the signs.
 Validation of the autonomous guidance
system by local associations of visually
impaired users.
This will allow ETS to improve universal
accessibility to its stations, providing users
with the possibility to access this new system
simply by using their mobile devices.

Participants
 ETS - Traffic
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In 2020, the Navilens system was integrated
into the remote indicators at Casco Viejo
Station on Line 3.

Control of Passenger Numbers at
Stations
Traffic Safety
Goal: Perform a passenger count to predict possible crowds by using
artificial intelligence (AI) combined with Deep Learning technology.

What is artificial intelligence (AI) and Deep
Learning technology?
Artificial Intelligence (AI) is the combination of
algorithms designed to create machines that
have the same capabilities as humans.
What differentiates Artificial Intelligence from
other computer developments is that it does
not need to be programmed specifically for
each scenario; it is capable of learning by
itself (Deep Learning).
Deep Learning is therefore an example of
machine learning in which the machine is
able to reason and draw its own conclusions,
learning by itself.

Participants
 ETS - Traffic, Traffic Safety
 Prosegur
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What does the project imply?
By means of a pilot test at Zazpi Kaleak Station,
the video analysis systems applied to controlling
passenger numbers will be assessed. Control of
passenger numbers is understood as the real-time
measurement of passengers on the platforms.
This measure is only necessary on the platforms
of Zazpi Kaleak Station, as the platform
occupancy at other stations is not expected to
exceed 1 person/m², with the recover of the usual
flow of users.
Among the systems studied, we have selected a
system based on Artificial Intelligence (AI),
combined with Deep Learning technology,
installed by the company PROSEGUR.
It consists of a test in which, using the best quality
video stream from the existing cameras on the
platforms and the station’s validation line, we shall
conduct a user count to calculate the capacity.
The theoretical reliability of this system is set at
80%.

Automating
Traffic Management
Advanced traffic control and management
Goal: Improve and modernise railway traffic management by
adapting traffic control facilities (CTC) and unifying existing systems
into a single new system that can be managed from any remote
location
What is CTC? Centralised Traffic Control,
known as CTC, is a system used to control
railway traffic from a centralised position,
known as a control post. CTC controls the
signals and detours on a specific section
through a remote connection, usually by
computer. Traffic is displayed on screens,
showing the available tracks and trains in
operation.
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What does the project imply? The railway lines
that ETS operate in Bizkaia and Gipuzkoa are
currently managed by two independent CTC
posts, which can only be controlled from their
respective control centres and which require
frequent adjustments and updates.

Participants

The aim of the project is to improve traffic
management by promoting the unification of
current CTC posts and automating them. With
this in view, a complete market survey is being
conducted to explore all the options, considering
all the typical elements of the ETS network
(regulation, signalling, etc.) to define and
implement the most appropriate technology.

 ETS - Facilities and Maintenance,
Traffic

In 2020, the project for the extension of FO in the
ETS network has been drafted and the detailed
study of the new conduits has begun.

SINATU - Tunnel Instrumentation
Monitoring System
Improved asset maintenance
Goal: The overall purpose of the project is to install a system to
monitor the structural integrity of the concrete lining of the Itxaspe
railway tunnel, located in the municipality of Deba (Gipuzkoa).

What does the project imply?
The infrastructure is assessed using
structural integrity monitoring techniques.
In this specific case, the goal is to monitor
and analyse the structural integrity of the
concrete lining of the Itxaspe railway tunnel,
located in the municipality of Deba
(Gipuzkoa), P.K. 069/524 of the Deba Zumaya section, on the Bilbao - Donostia
line.

Participants
 ETS - R&D+i
 Comsa
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What method will be used?
The goal is to record the vibrations of the lining by
measuring the acceleration on the three axes:
axial direction (A), circumferential direction (C)
and radial direction (R), using two triaxial
accelerometers placed in the lining per monitored
section: one in the axis direction and one in a
lateral direction.
These data, through frequency domain analysis,
provide the normalised spectral density. This
parameter analyses the existence of defects and
controls the thresholds above which a warning
message on the existence of defects must be
sent. Consequently, two sensor nodes will be
placed per section in a total of five sections.
The central node is located on the axis of the
tunnel, while the lateral node is placed at an
arcing distance of 3 metres. The 5 sections being
monitored will be separated from each other by 50
metres from the mouth of the tunnel.

Challenges
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R01- Trenbiker data analysis app
Improved asset maintenance
Main goals
Generate a computer application that, taking into account the developments carried out so far, allows the
automated analysis of raw track inspection vehicle data (Trenbiker), providing intervention zones, track
geometric indices and parameters, etc. In addition, this application will seek to obtain trends and patterns, work
schedules, estimated maintenance budgets, etc.
Description of the challenge
The challenge is to program the geometric analysis routines that are currently used in several programs manually
under a standard computing environment. This environment would be divided into several modules so that it is easily
expandable and modifiable. In addition, this software must be independent of the data collection system and therefore
designed so that, in the future, it can be used with any system that obtains track data in order to provide
comprehensive analyses.
Relevant milestones
•
•
•

Definition of the application framework.
Develop specific modules.
Continue track monitoring

Expected results
Track inspection data analysis software.

R02- Applications for facility sensors
Improved asset maintenance
Main goals
Collect real-time data on service parameters from serviceable facilities. Address the analysis of such data
through specific mass processing software (Big Data) and obtain trends/patterns in the facilities or inferences
that will help in the maintenance of the facilities and predict failures.
Description of the challenge
In the first place, it is a question of discriminating the facilities where data are collected in real time, those where it
would be of interest to collect data but are not being monitored and where sensors could be installed and, finally,
those where it would be of interest to collect data but installing sensors is not a viable option. Secondly, the data
should be defined and processed using software. The software can be similar to the type designed by Trenbiker and
must be designed to handle large amounts of data or commercial packages that are used for data capture and the
management of facilities.
Relevant milestones
•
•
•

Designate new facilities where sensors should be installed.
State of the art commercial solutions to install sensors in facilities, including analysis software.
Develop analysis software at specification level. Software development or implementation of commercial solutions.

Expected results
A catalogue of facilities where sensors have been or are to be installed. Software definition. Integration of software
installations. Analysis.
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R03- Dashboard app
(ratios and indicators)
Improved asset maintenance
Main goals
Obtain an application that generates indices and statistics to facilitate the effective management of maintenance
activities and of assets by monitoring the useful life of the elements and maintainable facilities.
Description of the challenge
A CMMS (Computer-aided Maintenance Management System) is a program that manages all activities (planned and
completed) and that collects all the necessary maintenance data. With all these data, it is possible to obtain performance
indices as well as useful statistics to manage facilities and infrastructure. Current CMMS usually consist of mobile modules
to help field technicians record their activities. There are many commercial packages adapted to business particularities.
The challenge would be to obtain indices and dashboards to record maintenance activities effectively. This challenge
would include the specification of effective indicators, and the data needed based on an application or directly entering
them into the application or indicator or dashboard module.
Relevant milestones
•
•
•

Development of a preliminary report to explain the functionalities of both the CMMS and the dashboard itself.
Tender for technical assistance to define the specifications of a CMMS and select the most suitable applications
available on the market.
Define dashboard indicators, collect necessary data, draft application specifications (as part of the CMMS or
independently).

Expected results
 Obtain the software specifications that fulfil the required dashboard or indicator specifications.
 Obtain the specifications of a useful package so that ETS can record maintenance activities performed by inhouse and outsourced workers.

R05- Embankment monitoring
Improved asset maintenance
Main goals
Control and monitor possible embankment movements along the ETS railway network.
Description of the challenge
Embankment monitoring along the ETS rail network to control the possible collapse of the land or to detect objects that have
fallen on to the tracks to act in a preventive manner to avoid any effects on rail traffic.
Relevant milestones
•
•

Conduct Prior Market Consultations.
Develop the contracting process and installation of the first pilot systems.

Expected results
To be able to act preventively and avoid traffic issues caused by landslides affecting embankments.
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R06- Axle load analysis
Improved asset maintenance
Main goals
Establish the maximum axle load in areas and sections of the network in order to increase the load per axle used and
thus maximise the use of the available infrastructure in a controlled manner to achieve the efficient maintenance of the
said infrastructure.
Description of the challenge
The analysis of the axle load will depend on the load-bearing capacity of the terrain as well as on the capacity of the trains in
transit to absorb dynamic stresses. This requires performing the actual load measurements and calculations necessary to
simulate dynamic load situations and generate models for them. The objective is to develop a maximum axle load map
across the entire network in order to maximise the use of the current network by increasing the maximum axle load where
feasible.
Relevant milestones
•
•

Define the project and undertake the first tests. Establish the condition of the track based on the result of the tests.
Implement the results (increase the maximum axle load where feasible, starting at 17.5 ton/axle).

Expected results
Waiting to be established and for the results to be defined.

R08- High voltage (HV) simulator
Energy efficiency
Main goals
The idea is to implement an application that simulates the distribution of existing high voltage electricity used for
traction. This will make it possible to simulate train grids and detect energy bottlenecks or make adjustments to
substation settings, etc.
Description of the challenge
Create or adapt an application to simulate the electrical distribution at ETS, simulating the electrical behaviour in
relation to various grids. The analysis will provide the electrical dimensioning, the adjustment of prices, taring, etc. at
the facilities. As an option, it would be necessary to include the rating of the HV lines dedicated to additional facilities
other than traction facilities that feed the LV (low voltage).
Relevant milestones
•
•

Search for applications of this type in the market, adaptations and particularities of ETS, draft technical
specifications, etc.
Contacts with possible suppliers.

Expected results
HV simulator program or technical specifications for its construction and programming.
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R09- Action plan and investments to
reduce energy consumption and
improve energy efficiency
Energy efficiency
Main goals
Reduce the energy consumption of existing facilities and systems, thereby reducing the environmental impact of
ETS and laying these energy efficiency foundations for future projects and investments.
Description of the challenge
An overall plan to achieve a reduction in the environmental impact and, therefore, in the energy consumption of ETS,
through two types of actions:
1.

Introduce design elements in new construction projects (buildings, stations...) that are more sustainable from the
point of view of energy consumption.

2.

Analyse and improve current facilities and systems in terms of energy efficiency.

Relevant milestones
•

Analyse current facilities and systems + study new design proposals.

Expected results
Effective reduction of average energy consumption levels of existing facilities and buildings.

R10- Develop elements that reduce noise and
vibrations generated by the railway
Environmental Impact
Main goals
Reduce noise and vibrations caused by railway traffic.
Description of the challenge
Develop and install elements on the railway infrastructure that absorb or reduce noise and vibrations caused by
rail traffic.
Relevant milestones
•
•
•

Identify critical points.
Study on-site noise and vibration measurements.
Develop and install solutions that lead to a reduction in noise and vibrations.

Expected results
Install elements that mitigate the effects of rail traffic noise and vibrations and improve the quality of life of the people
affected.
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R11- Improve level crossings
Traffic Safety
Main goals
Identify possible actions to improve safety at the existing Euskal Trenbide Sarea level crossings.
Description of the challenge
Research and compilation of solutions adopted by other Public Authorities with a view to improving safety at level
crossings with regard to:
- Improvements in barriers and signalling
- Improved pavements
- Improvements in fixed signage
- Improvements in acoustic signals and warning lights
- Improvements in video analysis
Preparation of a Plan of Action setting out the implementation of solutions applicable to Level Crossings on the ETS
network.
Relevant milestones
•
•

Update the Level Crossing Plan, including improvements to enhance safety over the next 3 years.
Perform tasks and actions defined as priorities.

Expected results
Enhancement of existing facilities at Level Crossings that will result in improved safety levels for users and railway
traffic.

R12- Points heaters on tramways
Traffic Safety
Main goals
Improve the design of tramway points heating systems (especially the resistance) to achieve adequate heat
conduction between resistance and point blades, avoiding losses due to heat convection.
Description of the challenge
Investigate the state of the art in the market regarding resistances applied to heating tram points (severe space
restrictions), select a suitable system or systems and actual installation on new points or the renovation of existing
points (prototype).
Relevant milestones
•
•

Analyse and define the technical specifications, find the supplier, implement a prototype and monitor it during winter
use.
Monitoring and analysis of results.

Expected results
Obtain a system or systems that improve the heating of the points on the Vitoria tramway. It is necessary to emphasize
that although new designs are not used, they must be a new use of existing technology. Commissioning of the points
heaters at the Parliament stop.
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R13- Use of new technologies to
monitoring and control works and
reduce outsourced personnel
Construction support
Main goals
Monitor and control of ETS projects and reduce the presence of personnel at worksites with a view to reducing
Technical Assistance costs.
Description of the challenge
Implement remote audio-visual monitoring systems for worksites to control progress, as well as reduce technical teams
present at the sites thanks to this monitoring system and consequently reduce the cost of outsourced technical
assistance.
Relevant milestones
•

Analyse the state of the art and assess existing technological solutions.

Expected results
Visual information and data on the degree of progress of the works and the cost reduction regarding worksite
management.

R15- Development of the ERTMS on
metric gauge tracks
Advanced traffic control and management
Main goals
Provide ETS railway lines with an ERTMS signalling system by means of a gradual implementation plan to
ensure that traffic is maintained and therefore that the service provided to users is not affected.
Description of the challenge
Due to the age of the current system and the appearance of alternatives in the market that offer better features, we
intend to implement an ERTMS system successfully on railway lines managed by ETS. To this end, the studies
conducted between 2016 and 2017 for a pre-analysis of the estimated investment costs will be updated, and once
approved, a complete feasibility study of this system will be carried out. In order to protect users and ensure that the
service is not affected, assistance will be requested for the design and development of a low-impact implementation
plan, which will include pilot experiences on certain sections of the track where current and new systems can coexist.
Relevant milestones
•

•
•

Prepare a feasibility study to implement the ERTMS system. Development of a gradual low impact implementation
plan. Collaboration agreement with EuskoTren for pilot tests through the installation of the technology on certain
trains on certain track sections where both technologies (current and new) coexist.
Development of the interface that would allow the coexistence of both systems and a low-impact implementation
process.
Configure and develop a pilot experience.

Expected results
Effective implementation of an ERTMS system by means of a low-impact plan that guarantees the services provided to
users.
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R16-Use of new construction materials
Construction support
Main goals
Encourage and promote the development and use of new construction solutions and materials that favour
reductions in weight and costs; promote recycling processes and, consequently, reductions in C02 emissions;
and achieve all this while improving quality and maintaining the standards of the railway sector.
Description of the challenge
The development of High Speed systems and the increase of the load transported by the wagons, among other
factors, lead to the constant evolution of railway infrastructure. This infrastructure must also adapt to increasing
demands in terms of cost, maintenance and durability, noise and vibration. The use of new materials to address these
requirements is a key elements of national and European R&D and innovation programmes, including the Shift2rail
initiative. The key to meeting these requirements lies in the use of elements with appropriate elastic and durability
properties. Rails, sleepers, rail seat plates, pads under sleepers and, ballast mats, new compositions for ballast and
bituminous sub-ballast are some of the key elements that make it possible to meet the requirements.
The introduction of these and of new materials in the railway sector must be based on the knowledge and experience
gained in other sectors, taking into account the cost structure and requirements of railway use. Furthermore, due to the
growing social awareness regarding the environment, the development of new materials must be linked to concepts of
sustainability, reuse and recycling.
Relevant milestones
•

Promote and support projects aimed at developing new building materials.

Expected results
Have new construction solutions and materials that favour the sustainable and efficient development of ETS
infrastructure.
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R17- Enhancing accessibility at ETS
infrastructures
Improving accessibility
Main goals
Guarantee accessibility for people with disabilities to the ETS infrastructures through the implementation of
innovativetechnologies.
Description of the challenge
With this challenge, ETS seeks to guarantee accessibility for all people with some kind of movement restriction or
mental, physical or sensory disability by implementing designs that favour social integration and equal access to
means of transport and to urban facilities and buildings.
Schedule / Relevant milestones
2020: Support for projects aimed at promoting the improvement of accessibility at ETS facilities.
Expected results
Improved accessibility to ETS facilities.

R18- Occupational Health & Safety
Improve in-house processes
Main goals
Integrate occupational health and safety and improve working conditions by means of an enhanced preventive culture.
Description of the challenge
Once a health and safety management system is in place that ensures safe technologies and documentation that comply
with legal requirements, the real qualitative leap in the quest for a high standard of prevention in the organisation will be
achieved through the creation of a high level health and safety culture.
With this in view, we propose to analyse the health and safety system and design a proposal based on four elements:
1. Leadership: Seek greater authority for the relevant department through a specific training plan that provides technical
solvency and knowledge, as well as direct contact with the heads of departments to seek their involvement in health ans
safety related aspects.
2. Essential documentation: Review the risk assessment and modify the assessment procedure in order to make the
documentation more operational and more relevant to the activities carried out at ETS. Update the industrial hygiene
assessment, reduce reliance on outsourced entities, and revise planning documents.
3. Legal compliance: Work on a document management model that provides certainty in our capacity to trace legally
required documents.
4. Monitoring special situations: Develop a working system to control high risk situations with a different level of
compliance:
• Coordinate corporate activities.
• Control hazardous processes: the risk of falling, work equipment, work on machinery, electrical safety, storage,
personal protective equipment, preventive resources.
• On-site safety.
Expected results
Improve working conditions based on a stronger preventive culture
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