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"On a working day in the Basque 

Country, a total of 6.7 million 

journeys are made, making it a 

priority to have an integrated and 

modern public transport network 

capable of offering a competitive 

and attractive service and opting for 

a sustainable energy model.” 

- Arantxa Tapia, Regional Minister for 

Economic Development and 

Infrastructure of the Basque 

Government  

EXECUTIVE 

SUMMARY 

Innovation - All Aboard! 

Euskal Trenbide Sarea / Basque Railway 

Network (ETS) works to fulfil its main 

objective: 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 the aim of continuing to promote 

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. 

The Agenda for Innovation is the 

document that collects the main ETS 

actions in this sphere. The following is a 

brief description of the main current 

innovation projects; which serves to 

highlight ETS' intention of positioning 

itself as a key player in the 

development and management of 

railway infrastructure. 
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BEI - SMART ELECTRIC BUS 

Promoting sustainable mobility 

Goal: To implement in the Basque Country a new public transport 

model that is completely electric and more competitive 

 Complete monitoring from the operator's 

platform 

 Interactive bus stop information systems 

 Bus-stop-control centre integrated 

communications network 

 Tickets sold and validated at the stop 

 Means of payment compatible with all 

transport cards in use in the Basque 

Country (BAT, BARIK, MUGI)  

What is BEI? The BEI Project (Smart Electric 

Bus) is the newest and most innovative 

project for electrifying high-capacity transport 

in the Basque Country.  

The Basque Government and Euskal 

Trenbide Sarea are working on an urban 

transport model based on a more competitive 

and efficient type of bus to use it on the 

busiest lines in municipalities such as Vitoria-

Gasteiz and San Sebastián.  

In essence, the idea is to create more 

competitive high-capacity lines, based on 

100% electric buses that run in exclusive 

lanes with traffic light priority, thus offering a 

more accessible, silent and ecological 

transport alternative.  

What are the features that will make the BEI 

a more competitive transport option? 

 12 and 18 m buses that are 100% electric 

 Reserved traffic lane 

 Traffic light priority at crossroads 
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BEI data for Vitoria-Gasteiz 

What is it? 

What role does ETS play in the BEI project? ETS will draft the technical-construction projects of the works 

and supplies for the implementation of the BEI (Smart Electric Bus) in the various cities, contemplating the 

following features: 

 The creation of reserved lanes with traffic light priority and a communications ring 

 Safety systems and driving assistance (optical guidance approach to the stop...) 

 Improved bus and stop accessibility (greater capacity to accommodate wheelchairs and strollers, lower 

bus floor than on conventional vehicles) 

 Absence of noise, which improves the city’s acoustic quality and the working conditions of the drivers 

 Manual opening of doors to improve air conditioning, improve the flow of people when boarding and 

leaving the bus, thus reducing time spent at the stop. 

The implementation of the BEI will take place first in Vitoria-Gasteiz, and as the construction projects are 

completed, progress will be made in the other Basque cities concerned. 

 

+98,000 
people living 

close to the line 

43 M€ 

investments 

committed to the 
project 10,159 m. 

total distance of 
the circular line 

48 
total stops 

of the line in 
both directions 

7 min. 

optimum service 
frequency 

13 
new express 
buses for the 

service 

5 min. 

fast charging time 
required to 

complete the 
journey 

Participants 

 ETS - Planning and 

Projects 

 ETS - Installations 

 Basque Government 

 Vitoria-Gasteiz City 

Council 

 Provincial Council of 

Alava (DFA) 

 EVE 

Vitoria-Gasteiz 
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CBTC DEMONSTRATOR - 

Communication Based Train Control 

Traffic Safety 

Goal: Promote the development of a CBTC 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 characteristics are: 

 It optimises operations, maximising the 

number of trains operating on a line and 

the intervals between services, and 

optimises energy based on transport 

mode. 

 It is designed for varying degrees of line 

automation. 

 It acts as a modern signalling system that: 

• Prevents head-on and rear-end 

collisions 

• Prevents overspeed derailment 

What is the purpose of the CAF-Euskotren-

ETS collaboration project? The goals 

pursued with this collaboration agreement 

are: 

 To implement a CBTC system for 

metropolitan transport systems developed 

by CAF innovating in its compatibility with 

European ERTMS signalling systems, 

allowing the same train equipment to carry 

out services on urban CBTC lines or 

services on main ERTMS lines. 

 To test and progressively develop the 

system through a real-life scenario: Metro 

Bilbao Line 3 and Series 950 rolling stock 

and thus develop and improve a new 

generation solution that has been tested in 

the field. 
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Data 

What is it? 

What role does ETS play in the CBTC project? 

The project is being developed through a collaboration 

agreement with CAF, which assumes the main weight of the 

project. The greatest contribution of ETS is in the following 

tasks: 

 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 consists 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 

Participants 

 ETS - Operations and 

R&D&i 

 ETS - Facilities 

 CAF 

 Euskotren 

4 
Stages until complete automation is achieved 

3 
Possible 

automation levels 

Manual 
Complete 

Automation 
Low Level 

Automation 
Medium Level 
Automation 

IV III II I 
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Using Computer Vision to Supervise 

Level Crossings 

Traffic Safety 

What is a level crossing? A level crossing, 

also known as an LC, is a crossing or 

intersection at the same level between a 

railway track and a road or path. At level 

crossings, trains always have priority 

because their inertia prevents them from 

stopping easily. Despite the protective 

measures applied, these points present a 

potential hazard. 

 

According to the International Union of 

Railways 2016 Report, 25% of railway 

accidents in Europe happen at level 

crossings and, for this reason, one of the 

goals of every railway infrastructure operator 

in the world is to eliminate them. 

Why do LCs still exist? The investment 

needed to eliminate these crossings is very 

high given their large number (there are 125 

level crossings, of which 50 are automated, 

on the Basque Railway network) and 

diversity, which makes it necessary to plan 

these projects and prioritise them over a 

multi-year period based on expected 

budgetary availability. As a result, it may take 

years to eliminate some of them. 

 

In the case of the Basque railway network 

managed by Euskal Trenbide Sarea (ETS), 

all the protections at Level Crossings meet 

current regulations. 

Goal: Detect all the incidents (100%) that may occur on a level 

crossing, act on them and solve them to achieve a goal of zero 

accidents and zero railway traffic interruptions 
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Data 

What is it? 

Participants 

 ETS - Operations and 

R&D&i 

 Begirale Controlling 

Risk 

What role does ETS play? 

ETS selects the technological partner, which will be the 

outsourced collaborator in charge of developing the project, 

and provides support to design and develop the system, to 

build and test the prototype and supervise the pilot project. ETS 

has also arranged the contracts to implement the system at 6 

level crossings, which were chosen based on their level of 

danger.  

What has been done in the project? 

Since 2015, the following tasks have been performed: a 

technological partner has been found, an agreement has been 

signed with the company "Visual Line Begirale" and the system 

used to recognise obstacles or anomalous situations has been 

defined and developed. 

Subsequently, a successful pilot experience was carried out, 

after which the system was implemented at 6 level crossings, 

chosen especially for their hazardous nature. Furthermore, over 

the last two years, a great effort has been made to process the 

data received through the system and improve predictive 

maintenance. 

Finally, thanks to the good results 

obtained and to the processing of 

the data received through the 

system, which has improved 

predictive maintenance, the system 

will be implemented at another 6 

level crossings. 

485 
days of pilot 

experience and 
data 

analysis 

165,000 
trains have crossed 

Level Crossings in this 
period 

1,047 
incidents/alarms 
detected by the 

system 

0 
accidents and railway traffic 

stops resulting from incidents 

100% 
of LC incidents detected 

and resolved satisfactorily 
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BIM Methodology Implementation 

Other (document management, etc.) 

Goal: Successfully implement the BIM methodology to handle new 

projects in the various ETS departments 

What is the BIM methodology? The 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 update of the same is 

automatic and known by all. Therefore, this 

model can act as a repository of unique and 

updated information. 

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. In 2018, the 

implementation proposal was prepared and 

approved by the committee. In 2019, we 

expect to complete the adaptation of the BIM 

methodology to the particularities of ETS 

through the design of a customized 

implementation plan, and then select 2 

projects that will be undertaken under the 

new method so that they can serve as a pilot 

experience to make any final adjustments. 

Participants 

 ETS - Systems, Construction, 

Facilities, Planning and Projects, 

Legal Advice 



What does the project imply? The goal is to 

carry out regular measurements at pre-

determined points and analyse their 

evolution. The analysis is completed with 

real-time noise and vibration data in specific 

areas linked to an EMU (Electric Multiple 

Unit) with or without HPF (High Positive 

Friction) wheel-rail lubrication systems, 

number of trains in circulation and other 

circumstances. 
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Research into Undulatory Wear 

on Line 3 

Improve asset maintenance 

Goal: Study the evolution of undulatory wear on Line 3 in order to try 

to draw conclusions on its propagation based on the conditions of 

the infrastructure and rolling stock 

What is undulatory wear? Undulatory wear is 

an issue that affects almost all railway tracks. 

It is an undulation in the rolling section of the 

track that causes progressive wear on the rail 

head, producing an increase in perceived 

noise and vibrations and generating an 

increase in maintenance costs. 

with real-time noise and vibration data in 

specific areas linked to an EMU (Electric 

Multiple Unit) with or without HPF (High 

Positive Friction) wheel-rail lubrication 

systems, number of trains in circulation and 

other circumstances. The aim is to measure 

the evolution annually in order to obtain 

results that make it possible to model the 

undulatory wear by characterising the 

observed trend. The mathematical model will 

make it possible to vary the parameters to 

simulate improved behaviours in undulatory 

wear that are applicable to real scenarios and 

therefore to define strategies in terms of track 

design and actions on rolling stock to delay 

its appearance and development by 

improving the behaviour of the wheel-rail 

interaction and limiting the noise and 

vibrations caused by this interaction. 

Participants 

 ETS - Operations and R&D&i 

 ETS - Planning and Projects 

 UPV - Bilbao School of Engineers 

 EuskoTren (rolling stock) 

 CAF (R&D&i) 
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Mini Noise 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 mini noise barriers? These are 1.20 

metre-high barriers, instead of the traditional 

2-metre barriers, which are placed 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 mini 

noise barriers on a section of the ETS network 

in order to test their behaviour and validate 

their potential advantages over traditional 

screens: 

 Equivalent or higher acoustic attenuation 

 Lower costs 

 Less visual impact 

 No wind load impact consequences 

 Minimal space requirements 

 No additional foundations required 

 They do not cause landslides 

 Customizable designs that can incorporate 

electronic elements 

 Visual integration as a track element 

Participants 

 ETS - Planning and Projects, 

Operations and R&D&i and 

Construction 

 Tecnalia 
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Pilot Project for Track Obstacle 

Detection 

Traffic Safety & 

 Improved asset maintenance 

Goal: Detect dangerous events or situations on the tracks using 

intelligent video analytics 

What is Track Obstacle Detection? Protection 

against external objects that have fallen on to 

the track, for example stones in trench areas, 

landslides and, the great classic, cars falling 

from an overpass on to the track. This 

detection can be carried out in various ways. 

For example, by systems that detect a break 

in the electrical continuity in a metal network, 

systems that use electromagnetic waves, that 

emit a network of laser, infrared or 

microwave beams with an emitter at one end 

and receiver/mirror at the other and that 

detect the obstacle when the beam is 

interrupted (something similar to the sensor 

installed on lifts or garage doors). In general, 

all these systems warn of the appearance of 

the obstacle but, once the "problem" has 

been detected, they are unable to establish 

its status. 

What does the project imply? The project 

involves deploying a pilot facility at a point on 

the ETS rail network where there is a certain 

risk of obstacles interfering with rail traffic. 

This facility will consist of a video surveillance 

camera and a communications system 

capable of sending images, processing them 

and, in the event of an anomaly, 

automatically sending a warning to ETS 

traffic operators to resolve it. 

Participants 

 ETS - Operations and R&D&i 

 ETS - Facilities, Systems 

 Technologists 
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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? Centralized 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 

where the available tracks and trains in 

operation appear.  

What does the project imply? The railway lines 

in Bizkaia and Gipuzkoa managed by ETS are 

currently controlled by two independent CTC 

posts, which can only be controlled from their 

respective control centres and which require 

frequent adjustments and updating. 

 

The aim of the project is to improve traffic 

management by promoting the unification of 

current CTC posts and automating them. To 

this end, a complete market survey is being 

conducted to explore all the options, 

considering all the characteristic elements of 

the ETS network (regulation, signalling, etc.), in 

order to define and implement the most 

appropriate technology. 

Participants 

 ETS - Facilities 

 ETS - Operations, Systems 
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ETS Mobile Device Administration & 

Management 

Improved asset maintenance 

Goal: Develop a new mobility system for the entity’s main 

applications with a view to making administrative management tasks 

safely accessible from outside the offices using mobile devices 

What does the project imply? The project 

consists in implementing a Mobile Device 

Management (MDM) system to protect, monitor, 

manage and integrate mobile devices, such as 

smartphones, tablets and laptops, securely and 

use them in ETS activities. The purpose of MDM 

is to optimise the functionality and security of 

mobile devices within the enterprise while 

protecting the corporate network. 

This project aims to address the installation 

of the necessary infrastructure and the 

acquisition of mobile devices. In turn, 

applications will be enabled to manage 

device loss, remote wiping, inventory listing, 

and application provisioning. 

The plan is to supply the tablets and conduct 

user tests by 2019 to enhance functionality 

and resolve incidents.  

Participants 

 ETS - Systems 

 ETS - Operations and Delegated 

Contracting Commission 
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Monitoring Mobile Units to Identify & 

Optimise Consumption 

Energy efficiency & 

Advanced traffic control and management 

Goal: Obtain train energy behaviour models to design "standard" 

driving modes and favour the optimisation of energy consumption 

What does the project imply? Monitoring of 

traction systems, braking, auxiliary 

equipment and driving modes, etc. to create 

train energy behaviour models with a view to 

designing "standard" driving modes. The 

intention is to make progress in the energy 

efficiency of rolling stock and, in turn, obtain      

   

valuable infrastructure monitoring information, 

eliminating the independent "driving mode” 

variable. 

Participants 

 ETS - Operations and R&D&i, 

Facilities 

 Euskotren 

 CAF 

What are the next steps? The work plan is as 

follows: 

 Complete installation of high-definition 

monitoring equipment 

 Analyse the information received and propose 

actions to improve modes of operation and 

possible actions to improve the network 

infrastructure 

 Implement an "efficient manual and automatic" 

driving mode on the authorised sections, and 

analyse their actual behaviour 



19 

Preparing a Manual on the Effects of 

Water in Tunnels 

Improved asset maintenance 

Goal: Analyse and study the effects of water on the various materials 

present in a tunnel as well as any possible consequences at 

maintenance and operational levels 

Why does the effect of water need to be 

studied? Tunnels are currently designed and 

built for a service period of approximately 100 

years, which implies strict specifications 

regarding the elements and systems involved 

in their construction, in particular all systems 

related to cladding, sealing and 

waterproofing. The influence of water during 

construction and service life are fundamental 

aspects from the point of view of life span 

and subsequent repairs. 

What does the project imply? Through 

collaboration with AETOS (Association of 

Tunnels and Underground Works), a 

complete study and analysis is being 

conducted on the effects of water on the 

various elements present in a tunnel, 

especially on the materials that support and 

line the tunnel, as well as any possible 

consequences in terms of maintenance and 

operations. 

 

What is expected from the project? As a 

result of the study, we hope to obtain a 

manual that will help ETS and other railway 

infrastructure management entities to prevent 

certain harmful effects that water produces 

on the materials used in the construction of 

tunnels and thus help to improve their 

predictive maintenance. 

Participants 

 ETS - Planning and Projects, 

Construction 

 AETOS 
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Analysis, Design and Proposal for the 

Implementation of a 

Document Management 

System 
Other (document management, etc.) 

Goal: Address the implementation of a platform for the 

management, storage and custody of documentation, which 

integrates with existing systems 

What is a document management system? A 

system that includes the life cycle of the 

documentation generated in the various 

processes and by the various departments of 

ETS, regardless of its origin (digital or paper).  

In particular, the implementation of a BIM method 

implies substantial changes in document 

management relating to projects and work. There 

is a need to define and create a CDE 

(Collaborative Data Environment), which can 

host, manage and disseminate the model, 

including all project information (graphic 

information, data and documents) created in a 

BIM environment or in a conventional data 

format. 

What does the project imply? The project 

consists of analysing, designing and 

proposing the implementation of a document 

management system in ETS. This will require 

the following phases:  

 Defining the internal document 

management policy, including the 

identification of the functional requirements 

to be met by the document management 

technology, as well as the requirements for 

its integration with existing systems 

 Proposing the implementation of 

commercial platform solutions for the 

management, storage and custody of the 

documentation defined in the previous 

phase, as well as an assessment of the 

implementation and maintenance costs. 

 Defining the most suitable tool(s) and 

supplier(s) 

Participants 

 ETS - Systems, Construction, Facilities, 

Planning and Projects, Legal Advice 
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Internal File Search Engine 

 “Fitxategia” 

Other (document management, etc.) 

Goal: Create a user-friendly tool for end users that provides simple 

searches on existing files in the shared folders system  

What is fitxategia? For years, the various 

ETS departments have generated a large 

volume of digitized documents of various 

types and in different formats. These 

documents have been stored in a file system 

called Fitxategia, whose organisation system 

is a structure of shared folders on an internal 

network. Currently, searching for information 

has slowed down a lot due to the large 

volume generated, so we are beginning to 

think of alternatives that will provide speedy 

searches among the millions of existing files. 

What does the project imply? The project 

consists of developing a Big Data infrastructure 

capable of indexing all ETS files (documents, 

images, videos, audio files, etc.), including their 

content and associated metadata. The 

infrastructure shall be scalable enough to 

support the exponential growth of ETS data 

and shall allow for speedy searches through a 

front-end interface similar to Google's search 

engine. The results shown in the search engine 

will be restricted based on user privileges. 

A public tender for the project was awarded in 

2018 and it is expected that by mid-2019 the 

system will be ready for testing with users and 

increased functionalities. 

Participants 

 ETS - Systems Department 
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   Challenges 
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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. 

Schedule / Relevant milestones 

 2018: Define the application’s specifications (completed). 

 2019: Develop specific modules. Develop the technical specifications and contract the supplier. 

Expected results 

Track inspection data analysis software. 

Strategic areas of innovation 

Improved asset maintenance 

Code and name of the challenge 

R01- Trenbiker data analysis app 

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. 

Schedule / Relevant milestones 

 2019: 

• Catalogue of facilities where sensors are to 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 are or are to be installed. Software definition. Integration of software 

installations. Analysis. 

Code and name of the challenge 

R02- Applications for facility sensors  

Strategic areas of innovation 

Improved asset maintenance 
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Main goals 

Have an application that obtains 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 CAMMS (Computer-aided Maintenance 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 regarding the management of facilities and infrastructure. Current 

CAMMS usually consist of mobility 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 

scorecards to effectively record maintenance activities. 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 scorecards module. 

Schedule / Relevant milestones 

 2019:  

• Select commercial CAMMS packages, draft technical specifications for tender, design implementation, 

etc. 

• Define scorecard indicators, collect necessary data, draft application specifications (as part of the 

CAMMS or independently). 

Expected results 

 To have the specifications of software that fulfils the required scorecard or indicator specifications.  

 To have the specifications of a useful package so that ETS can record maintenance activities 

performed by in-house and outsources workers. 

Code and name of the challenge 

R03- App control panel (ratios and indicators) 

Strategic areas of innovation 

Improved asset maintenance 

Strategic areas of innovation 

Improved asset maintenance 

Code and name of the challenge 

R04- Ballastless track implementation 

Main goals 

Reduction of maintenance costs and optimisation of stationplatform construction in relation to rolling stock. 

Description of the challenge 

Concrete slab tracks do not suffer geometrical variations which, in the case of ballasted tracks, give rise to 

numerous corrective maintenance actions. In addition, they provide a reduction in the permanent load on the 

structures, and fix the location of the platforms at the stations with respect to the rolling stock. 

Schedule / Relevant milestones 

 2018: New infrastructure projects based on the installation of ballastless tracks on the lines and station 

platforms, and execution of ongoing projects. 

 2019: New infrastructure projects based on the installation of ballastless tracks on the lines and station 

platforms, and execution of ongoing projects. 

Expected results 

Reduced track maintenance costs on the lines and at stations, and improved accessibility to stations. 
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Main goals 

Control and monitor possible slope movements along the ETS railway network. 

Description of the challenge 

Slope monitoring along the ETS rail network to control possible collapse of the land or objects falling on to the 

tracks in order to act in a preventive manner to avoid any effects on rail traffic. 

Schedule / Relevant milestones 

 2018: Inventory of high-risk slopes. 

 2019: Selection and installation of prototype. Data collection and analysis of results. 

Expected results 

To be able to act preventively and avoid traffic issues caused by landslides on slopes. 

Code and name of the challenge 

R05- Slope monitoring 

Strategic areas of innovation 

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. 

Schedule / Relevant milestones 

 2019: Define the project and undertake the first tests. Establish the condition of the track as a result of the tests. 

 2020: Implementation of 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. 

Code and name of the challenge 

R06- Axle load analysis 

Strategic areas of innovation 

Improved asset maintenance 
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Main goals 

To have a program that provides the actual consumption of energy at the stations. With this program, 

situations could be simulated that, together with an efficient programming of the installations to the 

extent that they allow, will lead to optimising energy consumption 

Description of the challenge 

Although there are applications that collect the consumption indicated on meters in real time, it is a question 

of using these data to carry out an analysis that makes it possible to establish energy expenditure, identify 
where it takes place, and what strategies are necessary to reduce consumption without undermining the 

service. The application must be the base instrument that makes it possible to analyse the optimisations of 

the facilities to reduce energy costs.  

Schedule / Relevant milestones 

 2019: Search for applications of this type in the market, adaptations and particularities of ETS, draft 

technical specifications, etc.  

Expected results 

Program or technical specifications to implement the solution 

Code and name of the challenge 

R07- Intelligent low energy manager 

Strategic areas of innovation 

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 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 dimensioning of the HV lines dedicated to additional facilities 

other than traction facilities that feed the LV (low voltage).  

Schedule / Relevant milestones 

 2019: Search for applications of this type in the market, adaptations and particularities of ETS, draft 

technical specifications, etc.  

Expected results 

HV simulator program or technical specifications for its construction and programming. 

Code and name of the challenge 

R08- High voltage simulator (HV) 

Strategic areas of innovation 

Energy efficiency 
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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. 

Schedule / Relevant milestones 

 2019: Analyse current facilities and systems + study new design proposals. 

Expected results 

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

Code and name of the challenge 

R09- Action plan and investments to reduce energy 

consumption and improve energy efficiency 

Strategic areas of innovation 

Energy efficiency 

Main goals 

Reduce noise and vibration 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. 

Schedule / Relevant milestones 

 Study noise and vibration measurements on site. 

 2019: 

• Study noise and vibration measurements during the Vitoria-Gasteiz land moving work. 

• Study noise and vibration measurements on the San Sebastian Topo bypass works. 

• Contact businesses specialized in these issues to establish agreements and jointly develop elements 

that favour the reduction of noise and vibrations. 

• Develop specifications relating to the corresponding contract. 

Expected results 

Install elements that mitigate the effects of rail traffic noise and vibrations and improve the quality of life of the 

people affected. 

Code and name of the challenge 

R10- Develop elements that reduce noise and 

vibrations generated by the railway 

Strategic areas of innovation 

Environmental Impact 
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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. 

Schedule / Relevant milestones 

 2018: Compilation of solutions adopted by other Public Authorities. 

 2019: Implementation of solutions at ETS Level Crossings. 

Expected results 

Enhancement of existing facilities at Level Crossings that will result in improved safety levels for users and 

railway traffic. 

Code and name of the challenge 

R11- Improve level crossings 

Strategic areas of innovation 

Traffic Safety 

Main goals 

Improve the design of tramway needle 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).  

Schedule / Relevant milestones 

 2019: Analyse and define the technical specifications, find the supplier, implement a prototype and monitor 

it during winter use. 

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. 

Code and name of the challenge 

R12- Points heaters on tramways 

Strategic areas of innovation 

Traffic Safety 
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Code and name of the challenge 

R13- Use of new technologies for monitoring and 

controlling works and reducing outsourced personnel 

Strategic areas of innovation 

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 at the sites. 

Schedule / Relevant milestones 

 2018: Analysis of possible implementation of monitored routines.  

 2019: Pilot test at one or more worksites. 

Expected results 

Visual information and data on the degree of progress of the works and of the cost reduction regarding 

worksite management. 

Main goals 

Leveraging ETS infrastructure to power vehicles. 

Description of the challenge 

Conduct a feasibility study and, if necessary, the subsequent implementation of electric vehicle charging stations at 

strategic points of the ETS infrastructure to charge electric vehicles. 

Schedule / Relevant milestones 

 2019: Feasibility analysis to supply electrical power to third parties at strategic points to be defined, based on 

ETS facilities. 

Expected results 

A positive feasibility study for the subsequent installation of electric vehicle charging stations and the improved 

efficiency of ETS facilities. 

Code and name of the challenge 

R14- Development of electric vehicle charging stations at 

ETS facilities 

Strategic areas of innovation 

Promoting sustainable mobility 



31 

Main goals 

Provide ETS railway lines with an ERTMS signalling system by means of a progressive implementation 

plan to ensure that traffic is maintained and therefore that the service 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 stretches of 

track where current and new systems can coexist. 

Schedule / Relevant milestones 

 2018: Conduct investment pre-analysis by updating the studies carried out in 2016/2017. 

 2019: Prepare a feasibility study to implement the ERTMS system. Possible development of a gradual low 

impact implementation plan. Possible collaboration agreement with Euskotren for pilot tests through the 

installation of the technology on certain trains on certain sections where both technologies (current and 

new) coexist. 

Expected results 

Effective implementation of an ERTMS system through a low-impact plan that guarantees service for users 

will not be disrupted. 

Code and name of the challenge 

R15- Development of the ERTMS system on metric 

gauge track 

Strategic areas of innovation 

Advanced traffic control and management 




