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Intense schedule of railway innovation
activities and promotion

Dear Friends,

The year 2019 lies before us with major developments
in the railway field ahead. Changes that are marked,
especially, by innovation, digital transformation and new
user demands. Challenges, all of them, to which the
Spanish industry responds with its forthright commitment
to R&D and the continuous advance in cutting-edge
technological solutions.

To help disseminate this innovative commitment, MAFEX
has designed an intense activities schedule that will be
carried out in the coming months. In the international
sphere, it is committed to continue promoting Spanish
services and advances in countries with important
portfolios of projects such as Australia, the Nordic
countries or the USA, amongst others. In addition,
MAFEX will organise together with Terrapin, the trade
fair / congress Rail Live 2019, for the second consecutive
year, from 6 to 7 March. This unmissable professional
platform will be attended by 3,000 attendees from 80
countries, 300 speakers and 150 exhibiting companies.
It should also be noted that this year the seventh edition
of the International Railway Convention will be held in
Malaga, from June 3 to 5, where the participation of
representatives from approximately 30 countries and
more than 125 senior posts from within the Spanish
industry is expected. Presently, we are working on the
preparation of an extensive programme of conferences,
business meetings and technical visits.

Alongside the promotional activities, Mafex will pay special
attention this year to issues of trade policy and industry
impact, such as Brexit or the financing framework, as well
as the negotiations of the EU Trade Agreements with third

party countries.

MANAGEMENT: MAFEX.

Another key aspect will be innovation. Within this field,
the scope of automation, digitisation and the development
of innovation throughout the system will be deepened,
where the value of cooperation between industries and
international support is greater.

Aware of the great weight it has within the industry, the
association has published the positioning note "Support
for railway R&D as a key factor in the sector's competitive
improvement." In this document, whose key points are
shown in this edition, it is recalled that it is necessary for
public administrations and government bodies and firms
to promote R&D+i programmes and that there must be a
clear, stable and lasting State-run investment policy.

In the section "Destination" a broad monograph is
dedicated to the railway sector in Spain. The country is at
the cutting-edge of railway transport and boasts advanced
solutions both for high-speed, as well as long and medium-
distance rail services, and also in urban mobility.

In the "In-depth" section, the latest trends in urban
intermodality are analysed. The transformation of public
transport systems, due to the emerging digitisation
process, brings with it the constant incorporation of
technological advances that seek their full integration. In
this era of changes, aspects such as the evolution of the
stations towards smart centres and the user experiences
take on special relevance and thus shape future mobility.
Furthermore, the latest news from 22 member companies
forming Mafex that are collected in the section "Partner
News" as well as the five articles in the section "Innovation"
where our partners unveil their most recent developments
and technologies are also noteworthy.

We hope that the broad content of this issue is of interest
to all readers and serves to provide greater understanding

of the current situation in the sector.

MAFEX COMMUNICATION COMMITTEE: Albatros, Alstom Transporte, ArcelorMittal, Bombardier Transportation Spain, CAF
Signalling, Idom, Indra Sistemas, Ingeteam, La Farga Yourcoopersolutions, Patentes Talgo, Siemens Spain, Thales Spain and Stadler
Rail Valencia ADMINISTRATION: comunicacion@mafex.es. ADVERTISING: comunicacion@mafex.es.

SUBSCRIPTIONS: comunicacion@mafex.es . Mafex magazine is not responsible for the opinions, images, texts and works of

authors and readers that will be legally responsible for their content. It is understood that the signing authors have given their con-
sent to be included, for which he or she will be responsible. Also, the magazine is not responsible for typographical errors contained

in the original documents submitted by the authors.
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Mafex publishes a positioning note to
support railway R&D in order to improve

competitiveness

THE ASSOCIATION HIGHLIGHTS IN THIS REPORT THE NEED TO
PROMOTE TECHNOLOGICAL EVOLUTION WITH INNOVATION
SUPPORT POLICIES TO ACHIEVE GREATER COMPETITIVENESS ON

THE PART OF SPANISH COMPANIES.

he future of mobility is clo-
Tsely linked to R&D. Innova-
tion, alongside internationa-
lisation, plays an essential role as a
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-competitiva'del sector

differentiating element and as an
axis of improvement for Spanish
industry. Furthermore, it is a key
element to guarantee its effecti-

= Nota de posicionamiento [Septiembre 2018]

veness. Aware of the challenges
posed by the growing demands
of society in this area, as well as
technological progress achieved by
other modes of transport and new
developments, Mafex has publis-
hed the positioning note entitled
"Support for railway R&D as a key
factor in the competitive improve-
ment of the sector."

The railways, cornerstone

The association considers that the rai-
Iway is, nowadays, a key pillar both
in the field of passengers and freight
transport. However, we are reminded
that "a radical change is necessary to
face the challenges that the sector
faces in issues such as digitisation,
automation, urban development and
climate change”.

In this report, Mafex requests strident
backing for innovation both natio-
nally and internationally, to achieve
greater competitiveness on the part
of Spanish companies, as well as in-
creasing its presence in major Euro-
pean R&D programmes, such as Shi-
ft2Rail, and in management bodies.
Likewise, the need to assign a greater
allocation of economic resources is
stressed in order that the sector may
continue to spearhead the technolo-
gical changes that occur.

Financing plans

For this, it is necessary that public ad-
ministrations and government bodies
promote R&D+i programmes that
include long-term financing plans.
With this support, an automated rail
transport might be achieved that im-
proves the effectiveness and safety
of the current system; In addition to
a mobility seen as an uninterrupted
service that provides customers with
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(passengers and cargo) tailor-made
and efficient door-to-door trips.
Sustained investment in this area
would also bring major advances in
key areas such as the digitisation of
the supply chain (Industry 4.0), the
development of the new digital and
smart train and a zero emission rai-
Iway. In addition to progressing on
aspects of special relevance such as
efficient maintenance and optimised
infrastructure to achieve multimodal
transport.

Investment policy

The association believes that, in order
to meet the good expectations of the
railway, "it is necessary to set forth a
clear, stable and long-lasting state in-
vestment policy for the railways that
allows for the companies involved in
the sector to be able to scale up and
establish strategies to accompany na-
tionwide rail development.'

Mafex requests the support and
active involvement of Spanish
Public Administrations in different
financing programs, included
Shif2Rail 2.
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Investment in research and
innovation is essential for smart,
sustainable and inclusive growth

in the European Union.

Mafex advocates public policy mea-
sures that promote R&D+I activities
such as granting resources to compa-
nies with innovative potential. On a
national and European level, different
financing programmes are already
underway that seek to raise the te-
chnological level of the participating
companies in order to augment their
competitiveness in the market.

Shift2Rail

In the railway field, it is the Shif-
t2Rail Public-Private initiative that
contributes mainly to this smart and
sustainable growth of the sector,
fostering research and innovation
therein.

8 MAFEX

The main aims of Shift2Rail are to
achieve a sinle European railway
area, improve the attractiveness and
competitiveness of the European
railway system to ensure a modal
shift from the road to the railway,
and maintain the leadership of the
European railway industry in the glo-
bal market. The programme, which

has the direct involvement of several
Spanish companies in its governing
bodies, has benefited, as of March
2018, a total of 87 Spanish compa-
nies that are involved in the imple-
mentation of 35 projects, of which
12 are SMEs.

According to the data offered by
Shift2Rail, the financing received
by Spanish firms and bodies up to
March 2018 in projects granted
amounted to 23.6 million euros. It is
also worth noting the achievement
of the Shift2Rail for the Spanish
founding and associated bodies,
which are allocated 18% of the to-
tal budget available for all these bo-
dies at European level. &

Initiatives such as Shift2Rail offer
a unique set of opportunities for
the sector and in particular for
Spanish companies.
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Mafex prepares
an intense activity

schedule for

2019

IN ADDITION TO THE ACTIVITIES

INVOLVING INTERNATIONALISATION,
THE ASSOCIATION CONTINUES TO
BACK INNOVATION AS A BRIDGE
TOWARDS EXCELLENCE.

n the international area, Mafex is

backing for a further year to con-

tinue promoting Spanish railway
services and technologies in countries
with significant investment plans and
project portfolios, such as the US,
Brazil, India or Australia, where its
presence will also be reinforced with
a sectorial stand at the main trade fair
in the country: AusRail Plus. In turn,
the participation of Mafex in referen-
ce trade fairs such as UITP, which in
2019 will take place in Stockholm, or
Middle East Rail (Dubai) will be con-
solidated.

Conventions and trade fairs

The Association will also hold a new
edition, the seventh, of the Interna-
tional Railway Convention in Malaga,
running from June 3 to 5, where the
participation of representatives from
approximately 25 countries and more
than 125 high-ranking Spanish indus-

10 MAFEX

try officials will be expected with an
extensive programme of conferences,
business meetings and technical visits
and on which work is already well un-
derway.

Particularly noteworthy is the holding,
for the second year in a row, of the
international fair and congress "Rail
Live!" From March 6 to 7, 2019,
and in which the organisers work
in tandem with Mafex to prepare a
comprehensive agenda in order to
address for two days the new trends
in rail transport.

Amongst them, the challenges it fa-
ces in an environment of digital trans-

formation, new ways of travelling, as
well as the future needs of users will
be taken on board.

Trade policy

The Association will pay special at-
tention to issues of trade policy and
their industry impact, such as Brexit or
the financing framework, as they are
aware that trade in goods and servi-
ces contributes significantly to greater
sustainable growth and employment
creation. The negotiations of the EU
Trade Agreements with third party
countries will be followed particularly
closely, since in order to create new

Mafex will foster Spanish railway
services and technologies
in countries with significant
investment plans.
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X EXTERNAL PROMOTION PLAN 2019
ACTIVITY

Middle East Rail Fair

Rail Livel B
BOR Fair -Negocios Nos Trilhos
Trade Delegation to Brazil

UITP Fair
7th International Railway Convention

Trade Delegation to the USA

Trade Delegation to India and visit to Iree Fair

Ausrail Plus Fair

business opportunities and overco-
me trade barriers, it is necessary to
observe first-hand trade defence ins-
truments, whilst also ensuring effecti-
ve protection of sectorial interests of
sector and preventing bad practices.

Competitiveness and innovation
In addition to internationalisation ac-
tivities, in recent years innovation has

LOCATION

Australia (Sidney)

DATES
UAE (Dubai) February7276f27
Spain, Bilbao 6-7 March
Brazil (Sao Paulo) March 19-21
Brazil (Pending) March 19-22
Sweden (Stockholm) - June 9-12
Spain (Malaga) 3-5June
USA East Coast 7-11 October
India (Pending) 14-18 October

3-5 December

garnered importance as a differentia-
ting element in the competitive im-
provement of companies. It is for this
reason that Mafex acts as a facilitator
of supply and demand of innova-
tion in different activities, supporting
R&D with the aim of continuing to
maintain the technological pace with
other means of transport and looking
for partner companies to be more

competitive, innovative and techno-
logically advanced. The Association
believes that collaboration and the
implementation of joint initiatives are
necessary to bolster the sector in di-
fferent areas such as: projects' techni-
cal offices and R&D, working groups,
attraction of talent and institutional
relations, along with the organisation
of training sessions and technological
missions. Likewise, and as is being
done, Mafex will continue with the
continuous approach to universities
and technology centres, as well as
start-ups with technology to promote
collaboration between academia and
the industrial sector.

During the year, working groups will
continue to focus on identifying na-
tional and European invitations to
bid, tracing and managing consor-
tiums to submit projects and pro-
moting the participation of partner
companies in R&D projects in a colla-
borative way. ©

7" Mafex International Railway Convention

om June 3 to 5, 2019, the

main operators and adminis-

trators of railway infrastructu-
re and companies from more than
25 countries will meet in Malaga
(Spain) together with the Spanish
railway industry.
The aim of this event is to connect
the main operators and administra-
tors of infrastructures and railway
companies from all over the world
with the Spanish railway industry. In
this way, foreign guests will have the
opportunity to unveil the present
and future plans of investments and
railway developments in their res-
pective countries and organisations,
and at the same time to know first-

hand the different technological
solutions developed and that can
best respond to their current needs
through B2B meetings.

In this edition, the conference pro-
gramme will feature a series of te-
chnical addresses given by experts
in different areas in which topics
such as: an automated rail transport
that improves the efficiency, effec-
tiveness and safety of the current
system, mobility as an uninterrup-
ted service that provides customers
(passengers and freight) with cus-
tomised and efficient door-to-door
trips, the digitisation of the supply
chain (Industry 4.0), development
of the new digital and smart train.,

kilaoa

=-3" lwn 2014

an efficient zero emission railway.,
efficient maintenance of both in-
frastructure and rolling stock or an
infrastructure optimised for multi-
modal transport.

Furthermore, within the conven-
tion schedule, on Tuesday, June 4,
Metro de Malaga (the firm respon-
sible for the construction of lines 1
and 2 of the light railway network
in the city, as well as its subsequent
commercial operations) will offer a
guided technical visit to all guests
with the aim of showing how a
sustainable transport system can
connect different areas of referen-
ce in the city, facilitating the mobi-
lity of its citizens.

MAFEX 11
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Everything ready for the second edition
of Rail Live!in Bilbao

ilbao hosts, from 6 to 7 March
Bzo19, the international trade

fair and congress entitled "Rail
Live!". For the second year in a row,
BEC will host one of the flagship tra-
de fairs and congresses in the sector.
After the success of the last edition,
this year's expectations are even
greater. According to the organisers'
data, there will be 3,000 attendees
from 80 countries, 300 speakers and
150 exhibiting companies.
Rail Live! once again, will enjoy the
support of the Spanish railway asso-
ciation (Mafex) in the organisation of
the event, as well as the collaboration
of firms and bodies such as the Bas-
que Government, The SPRI Group,
ETS, Euskotren, Metro Bilbao; besides
the support of Adif and Renfe..
During the two days of the event,
professionals from around the world
will address the new trends in rail
transport and the most prominent
changes in urban mobility. Amongst
them, the challenges it faces in an
environment of digital transforma-
tion, new ways of travelling, as well
as the future needs of users.

Congress

Bearing the title "Technology, inno-
vation and strategy for the entire rai-
Iway supply chain’, the conference
will analyse, through presentations
and round tables, the latest deve-
lopments and their impact on the
connection of 21st century cities.
Amongst the topics to be discussed,
we find aspects of particular impor-
tance for the future of mobility such
as intelligent infrastructures, advan-
ces in metro, tram or light rail net-
works, the digital revolution, Internet
of Things (or loT), telecommunica-
tions and control, as well as the new
concept of stations. The conferences
will also deal with current issues such
as the MaaS concept (Mobility as a
service), financing models or advan-
ces in ticketing procedures.

12 MAFEX

FORTHE SECOND CONSECUTIVE YEAR, BILBAO WELCOMES
ONE OF THE MOST TALKED ABOUT TRADE FAIRS AND
CONGRESSES INTHE SECTOR: RAIL LIVE 2019. THIS YEAR,
MORE THAN 3,000 ATTENDEES FROM 80 COUNTRIES WILL
DEBATE ON TOPICS OF SPECIAL RELEVANCE SUCH AS
DIGITISATION OR MOBILITY AS A SERVICE, AMONG OTHERS.

In this edition will have an outstan-
ding presence of administrations and
railway operators from many coun-
tries, which will present some of the
mega projects that are currently ca-
rried out in the world and will publici-
se the role they play in the promotion
of sustainable urban mobility.

Amongst the main international
speakers include executives from Ca-
lifornia High Speed Rail Authority and
RTA Chicago (United States); SNCF
and RATP Group (France); SBB (Swit-
zerland), Indian Railways (India), be-
sides NS Reizigers (Holland) and Rail
Baltica (Latvia) among many others
besides the participation of ETS, Eus-
kotren, Ferrocarrils de la Generalitat
de Catalunya (the Catalonian Rail Ma-
nager), Metro Madrid, Metro Tenerife,
Tramway of Zaragoza, Adif and Renfe
as part of the congress programme.

Alongside the conference, at Rail Live!
the attendees will be able to see first-
hand, in the area of exhibition, the
most recent developments that in-
corporate to the market to respond to
these new technological demands. In
this area there will be 150 companies,
as well as start-ups that will announce
the latest innovations in innovation
that will revolutionise the sector in the
future.

For Mafex, collaborating in the ac-
complishment of important events
such as Rail Live! represents a unique
opportunity to boost the global de-
velopment of transport. This profes-
sional platform once again places the
Spanish railway sector in a sectorial
showcase of great relevance within
an important pole of industrial refe-
rence such as the Basque Country. &
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Mafex expands the number of partners
with the incorporation of new companies

=\

eurogestion
-

Consulting company focused on
the transport market and renewable
energies. With a high degree of spe-
cialisation in the railway sector, they
develop tailor-made applications that
allow the automation of data proces-
sing to build an information system
that provides value to its customers.
They also have a set of computer
support tools that help them carry
out their management.

GAIKER

ik@ research aliance

This is a private non-profit making or-
ganisation, devoted to research and
the provision of technological and in-
novative services for companies. Since
its inception in 1985, it has contributed
to the technological development and
competitiveness of businesses through
learning and specialisation and ultima-
tely transferring technologies related to
our Areas of Knowledge: Biotechnolo-
gy, Environment, Recycling and Plastics

& Composites to the members of our

Foundation and our clients.

':.::- REVENGA

Illl
Smart Solutions

Revenga Smart Solutions started in 1972 as Revenga In-
genieros SA As of 2006, the Revenga Group was formed,
which through four business lines / companies serves the
Transport (GRTechnologies), Security (Triedro), Telecommu-
nications (3dnet.es) and Energy (Ge2) sectors. Currently
they are integrated under a single brand and company,
Revenga Smart Solutions, focusing on the transport, tele-

communications and security sectors.

s

Kimua designs and produces diffe-
rent types of auxiliary tools for lifting,
transporting, assembling and doing
maintenance of rolling stock and its
components during any stage of the
Railway value chain. Additionally, Ki-
mua has added 2 new business units
to its portfolio; one for providing
renting services of standard solutions
and a second one for providing its
clients with specific training courses
in areas like handling and lashing of
big and large loads.

) zitron

ZITRON is an international leading company, with over 50
years of experience, in designing, manufacturing, insta-
lling and commissioning complete ventilation systems for
metros and railways tunnels.

ZITRON has more than 500 references world-wide, in-
cluding the largest projects currently in progress, such as
Crossrail-London and Doha Metro.

AGEX Group unveils its new facilities

he AGEX Group, a federation
Tto which Mafex belongs, inau-

gurated its new facilities in the
Leioa Business Park on February 1%,
The event boasted the participation
of different personalities and execu-
tives of the world of the agricultu-
ral, steel, foundry and rail sector as
well as CEOE International president,
Marta Blanco, and Antonio Gara-
mendi, president of the Spanish Con-
federation of Business Organisations
(CEOE), who was entrusted with the
unveiling of a commemorative pla-
que in the new headquarters of one
of the most important export groups
in the State.

With 300 associated companies, 13
billion euros in turnover, 8,500 million
euros worth of exports and 35,000
direct jobs, AGEX is a world bench-
mark through the Spanish compa-
nies that comprise each of the four
associations that make up the group;
agricultural machinery (AGRAGEX),
smelting (FUNDIGEX), steelworks (SI-
DEREX) and railroad (MAFEX). They
are present in more than 100 coun-
tries and with more than 80 foreign
promotion activities. The President of
the AGEX Group, Carlos Alvarez, took
the opportunity to thank all its part-
ners and institutions for their support
during these years and his presence

at the event to stress "the uncondi-
tional commitment and backing of
the group whose purpose is still to
provide value services to companies
partners and provide the best support
in their promotional actions in foreign
markets as they have been doing now
for 41 years.&

MAFEX 13
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Isaias Taboas, President of Renfe Operadora

“The perspective of liberalisation in
2020 represents a great opportunity to
grow and to be better”

Mafex Magazine: Renfe
Operadora's  services, according
to the latest annual data, conti-
nue to achieve good results. The
train gains users in our country,
both in high speed, as well as in
suburban and regional services.
What do you think is the reason
for this growing demand? What
are the most outstanding figu-
res? What are your prospects for
2019?

Isafas Taboas: 2018 has been a very
positive year in terms of passenger
traffic. For the first time since 2008,
a decade later, we have once again
surpassed the 500 million passen-
gers, regaining 20 million trips in a

14 MAFEX

single year. The growth of passengers
has been especially relevant in the su-
burban services of Madrid, with 256
million passengers, 6% more than
the previous year, and in Rodalies de
Barcelona, with 116 million, 2.4%
more.

Similarly, Ave services (up 3.8% on
2017), Long Distance (up 4.5%),
and Avant (up 5.9%), consolidate a
growth trend already noted in recent
years in our country.

This shows that there is a relaunch
of economic and professional activi-
ty and that society is on the move.
For Renfe, the trust that citizens have
in the services we provide is another
incentive to continue working and

improving the quality of our services.
In 2019 we expect the level of activity
and turnover to continue to grow in
all the services we provide within our
borders, both public and commercial,
while we continue to explore busi-
ness opportunities abroad to increase
and diversify our sources of income.

Mafex Magazine: Among the
most relevant investments plan-
ned there is the tender for new
passenger rolling stock for 3,000
million euros. How does the ro-
admap for these acquisitions go?

Isafas Taboas: Last January, Renfe
started the tendering process that
will lead to the renewal of a large
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part of its train fleet. In total, close
to 3,000 million euros will be ten-
dered, thanks to the Public Service
Obligation contract that we have
signed with the Ministry of Public
Works and Transport, which will
lead to the renewal of approximately
50% of the train fleet dedicated to
public service. The calendar began
in January, with the tendering of the
new metric gauge trains; in February
there will be a tendering of motor
heads for high-speed services; and in
March the purchase of the new high-
capacity rolling stock for the large
suburban area will be undertaken.
Subsequently, in April, the acquisition
of new regionals trains, both electric
and hybrid, will be addressed. The
aim of these tenders is to reduce the
average age of the railway fleet, es-
pecially of suburban and regional tra-
ins that have materials that, in some
cases, are more than 40 years old.

Mafex Magazine: Your Company
plans to invest almost 650 million
euros in 2019 in equipment and
services with the aim of impro-

ving comfort and traveller servi-
ce. Is this a new commitment that
focuses on users? How do you
plan to distribute these funds?

Isaias Taboas: The client has always
been and must continue to be at the
centre of Renfe's strategy. For this
reason, we will double the inves-
tment devoted to passenger service.
Out of the 855 million euros that
the Group plans to invest in 2019,
838 million euros will be used to im-
prove comfort and customer service.
Mainly by increasing and improving
the train fleet at the service of pas-
sengers, but also by making it ac-
cessible to all and by making a firm
commitment to the improvement
and renewal of the information and
client service systems.

The details of these investments in-
clude purchasing new trains (408
million euros), improvements to tra-
ins currently in service to increase
their capacity and improve accessi-
bility (281 million euros) and actions
to improve accessibility at suburban
stations, the only ones Renfe is com-
petent to manage (40 million euros).

Mafex Magazine: You are cu-
rrently preparing a new strategic
plan with a five-year horizon un-
til 2023 that aims to improve your
competitiveness ~ against  other
transport modes. What are the
priorities of this programme?

Isaias Taboas: The objectives of this
new strategic plan are three. To in-
crease the company's turnover; to
gain in terms of efficiency; and, fina-
Ily, to preserve the high quality of our
services, both public and commercial,
increasing even further our safety le-
vels.

To this end, the plan recently appro-
ved by the group's Board of Direc-
tors relies the company's strategy on
three key pillars: focus on the client,
internationalisation and efficiency
and safety. In order to carry out this
strategy, we will use three fundamen-
tal levers for change: digital transfor-
mation, cultural change and the de-
velopment of strategic alliances, both
inside and outside our borders.

Mafex Magazine: The year 2020
is a key date for the sector, as
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other operators are entering the
market of passenger transport.
How is Renfe preparing for this
new scenario?

Isaias Taboas: Indeed, the perspecti-
ve of liberalisation in 2020 is a great
challenge for our company. But at
the same time it represents a great
opportunity to grow and an oppor-
tunity to be better as professionals
and as a company. For this reason,
the 2019-2023 strategic plan that
we have just approved, includes
nearly 50 projects that seek to dee-
ply transform Renfe so that it can
compete successfully in this new sce-
nario. Among the most outstanding
actions of this plan, | would highlight
the launching of new low-cost high-
speed services, the firm commitment
to internationalisation and strategic
alliances, the transformation of Renfe
Viajeros into an integral mobility ope-
rator based on the concept of "mo-
bility as a service', which involves the
provision of services throughout the
entire journey, from the origin to the
final destination. And with regard to
Renfe Mercancias, the objective is to
transform the company into an inte-
gral and international logistics opera-
tor.

Mafex Magazine: Likewise, the
sector is undergoing a transfor-
mation determined by constant
technological advances. How is
Renfe going to respond to the
challenges of innovation in the
face of such a changing ecosys-
tem?

Isafas Taboas: Technological disrup-
tion is, along with liberalisation, the
other major challenge that Renfe is
facing. In view of this challenge, the
company will increase its investment
in R+D+i, from the current 1.3% to
3% on the horizon of the strategic
plan, a plan that includes the digi-
tal transformation itself as a lever
or facilitator. This transformation
will contemplate both the interface
with the client, with new web and
mobile applications, as well as the
digitalization and automation of the
company's processes.
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The Spanish railway industry is at the
forefront of technology and R&D.

But, in addition, we will substantially
increase investment in the training of
our employees and we will continue
to support open innovation, increa-
sing the information available in our
open data channel, and participating
in the innovation ecosystem through
initiatives such as TrenLab, Renfe's
startup incubator and accelerator in
collaboration with Wayra, where we
share experiences and challenges with
the most outstanding entrepreneurs.

Mafex Magazine: In the interna-
tional arena, Renfe also stands

out for the outstanding role it
plays as a benchmark in know-
how and as a partner in impor-
tant projects such as the high-
speed Medina-La Meca or the
HS Houston-Dallas. What is the
weight of the foreign market in
its plans for the future?

Isafas Taboas: Internationalization is
one of the 3 key pillars of our stra-
tegic plan, and in that sense it is a
priority for the company in the co-
ming years. Our objective is that, by
2028, 10% of the Group's turnover
will come from foreign markets. Cu-




X Isafas Taboas

rrently, in addition to being present
in the high-speed Madinah - Makkah
project in Saudi Arabia and in the
first phase of the private capital pro-
ject that will connect Houston and
Dallas, in Texas, Renfe is part of one
of the three consortia pre-qualified
by the UK Department of Transport
to operate the WCP (West Coast
Partnership) franchise that would
include the future operation of high-
speed services between London and
Birmingham in 2026 in its first phase.
In addition to these projects, Renfe
is working intensively to increase its
international presence, analysing bu-
siness opportunities worldwide, not
only for high-speed, but also for the
operation of public service obliga-
tions.

Mafex Magazine: In this sense, a
collaboration agreement on rai-
Iway matters has just been signed
with the Chinese Railways (China
Railway Corporation). What ob-
jectives are being pursued with
agreements of this nature?

Isafas Taboas: Out of the three levers
included in the strategic plan that will
help us transform the company, the
development and consolidation of
strategic alliances within and beyond
our borders is undoubtedly one of
the most outstanding novelties. As
part of this commitment, in addi-

tion to agreements to participate in
consortia such as the one led by the
Hong Kong operator MTR for the
West Coast Partnership franchise in
the United Kingdom, Renfe regularly
collaborates with companies, gover-
nments and public administrations in
multiple territories.

The aim of the agreement signed
with China Railway Corporation is to
share information and experience in
railway management and develop-
ment, especially in the field of High
Speed. These agreements will make
it possible to strengthen bilateral co-
llaboration and explore alliances of
mutual interest in third markets, such
as Latin America and Asia.

Mafex Magazine: Regarding the
Spanish railway industry, as a sec-
tor expert, what do you think of
the Spanish business framework
and its growing international
presence? What is the collabora-

The client has
always been and
must continue
to be at the
centre of Renfe's
strategy.

tion of these companies and enti-
ties such as Renfe Operadora?

Isaias Taboas: Spanish companies
are world leaders in many sectors of
activity, not only the railway sector,
increasing their presence in new in-
ternational markets year after year. In
addition, exports continue to increa-
se, generating wealth and employ-
ment in our country.

The Spanish railway industry is at the
forefront of technology and R&D,
and participates in the most impor-
tant projects in the world. We are
one of the international references in
rail transport, partly as a result of our
commitment to High Speed.

As | mentioned earlier, internationa-
lisation is one of our strategic priori-
ties and one of the pillars of our plan.
But, in addition, this plan considers
strategic alliances essential to achieve
our objectives as a company.

Renfe is a world leader and a ben-
chmark regarding the operation of
both high-speed and suburban rail
services. The reputation and recog-
nition of this leadership makes us a
key partner for sharing and exploring
international business opportunities.
For Renfe, it is also an advantage to
have the international experience
of the Spanish business community
which, for decades, has exported the
reputation of our industry all over the
world.
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Alstom in Spain to supply 25
Citadis X05 trams for Athens
ALSTOM SPAIN

Alstom has signed a contract with
the urban transport authority of
Athens for the supply of 25 Citadis
X05 trams. The trams will run on
Athens existing tramway network, as
well as on any planned extensions.

Deliveries are expected in the year
2020. The trams will be manufactu-
red in the Alstom industrial site in Bar-
celona, which is currently manufactu-
ring trams also for the cities of Sydney
(Australia), Frankfurt (Germany) and
Lusail (Qatar).

The Citadis X05 trams for Athens
offer superior passenger experience,

with 20% more~glass surfaces, LEDs
lighting, large individual—seats, and
travel information on large screens Via
a telematic system. As the latest addi-
tion to the Citadis range, the Citadis
X05 boasts a number of new techno-
logies, including permanent magnet
motors, which together reduce its
energy consumption by 25%.

Alstom rewards Innovation
developed by its Spanish
teams

ALSTOM SPAIN

For the fourth consecutive year, the
Alstom Innovation Awards internal
contest (“I Nove You”) have distin-
guished one of the R&D projects
developed in Spain as part of the
best and most innovative projects
carried out in the company in 2018.
Grabcad, a CAD crowdsourcing de-
sign project, developed by the engi-
neering teams based in Madrid and
Barcelona has received the « Golden
award » in the Innovative Processes
category.

The | Nove You Alstom Innovation
Awards is a company-wide internal
programme organised every year sin-
ce 2008 with the objective to reward
the most innovative ideas and thus
foster innovative projects throughout
the Company. This year the contest
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reached an outstanding number of
599 project submissions from 53
different sites representing 27 coun-
tries and involving more than 2,000
employees.

Open to all employees across all
business lines and sites, the com-
petition rewards creativity in every
shape and form, spanning pro-
ducts, systems, processes, sustaina-

ble development, and even Open
innovation.

In previous editions, Alstom teams
in Spain were awarded for their
respective innovations in predictive
maintenance (TrainScanner, | Nove
You 2015), in security control rooms
architecture (Sydney tram control
center, | Nove You 2016) or in digital
mobility (Mastria, | Nove You 2017).
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Bombardier will supply 19
regional trains with Spanish
propulsion to France
BOMBARDIER SPAIN

Bombardier will supply 19 BOM-
BARDIER OMNEO Premium double-
deck trains to the Hauts-de-France
region. The Spanish factory in Tra-
paga will be responsible for the
manufacture and supply of the
propulsion equipment, whose first
units will be delivered in 2022. The-
se vehicles adapt to the specific ne-

eds of the different railway markets
and this is one of the reasons why
Bombardier's engineering is pre-
sent in 50% of the global suburban
transport market.

The new trains will operate on
the high frequency Paris-Amiens
and Paris-San Quintin-Maubeuge /
Cambrai lines and will have capaci-
ty of 926 seats with lighting, plugs
and USB ports, as well as large sto-
rage spaces and improved accessi-
bility.

Bombardier is an experienced com-
pany in the supply of this type of
trains. To date, ten French regions
have requested the supply of a to-
tal of 401 trains from the OMNEO
platform (Regio 2N and OMNEO
Premium).

Bombardier Spain, from its Pinto site
in Madrid, is also responsible for the
supply of the energy measurement
equipment for more than 341 elec-
tric multiple-units of the OMNEO
platform.

Bombardier Sifang will

supply 168 high-speed

railway cars to China

Railway Corp. (CRC)

BOMBARDIER SPAIN

Bombardier's joint venture in Chi-
na, Bombardier Sifang (Qingdao)
Transportation Ltd. (BST), which
recently celebrated its factory's
20th anniversary, will supply 168
high-speed train cars to China Rai-
Iway Corp. (CRC). The new vehi-
cles will be configured in fifteen 8
car trains and three 16 car trains,
being able to circulate at a speed
of 350 KMH.

The Spaniard Martin Tello, who for-
merly worked at Bombardier Trans-
portation Spain, is the current CEO
of the joint venture, a company with
3,900 employees and a site of more
than 700,000 m2, with a production
capacity of up to 4 railway cars a day.
During his time at Bombardier Trans-
portation Spain, Martin held several
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positions of responsibility, leading
important projects such as the supply
of propulsion equipment for HST Ha-
ramain.

In September 2018, BST won its
first contract for the supply of 120
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cars (five 8 car trains and five 16 car
trains), whose delivery is expected
by the end of the year. Bombardier
Transportation in China is a provider
of integrated solutions throughout
the entire value chain.
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Ardanuy Ingenieria
consolidates its

International Presence over
the last five years

ARDANUY INGENIERIA

The international business volume of
Ardanuy Ingenieria has been conso-
lidated with 80% of its order book
in 2018, a stable percentage over the
last 5 years. The Spanish Consulting
Company, has become a benchmark
engineering company with railway
projects in more than 60 countries.
Some of our most recent projects
have included Supervision of the L1
Metro in Lima, Peru, the design of
over 1,600 km of catenary for the
conventional railway line in Alge-
ria and reconstruction of the track
between Rokai and Kaunas for the
Rail Baltica Project. Furthermore, the
Company has participated in key
R+D projects financed by the EU such
as ETALON, ASTrail or Mistral.

For the CEO of Ardanuy Ingenieria,
Carlos Alonso, “The international

consolidation of the company has
been in response to our firm com-
mitment to internationalization. Sin-
ce our first international project in

1995, the company has worked on
almost 700 projects abroad on all five
continents” Currently, Ardanuy has
subsidiaries and branches in Lithua-
nia, Colombia, India, the United Sta-
tes, Algeria, Panama and Peru.

Ardanuy Ingenieria: Over 850
Railway Projects in Spain

ARDANUY INGENIERIA

The trajectory of Ardanuy Ingenieria in
Spain is quite extensive. The company
has worked on over 850 projects in this
country regarding the following disci-
plines: consulting, technical assistance,
construction management and safety en-
gineering.

Some of the most relevant works that the
company has participated in are the new
railway complex for the Atocha Station in
Madrid, railway access in the Levante as
well as the new high-speed networks for
the following lines: Seville-Cadiz, Medina
del Campo-Salamanca lines, Mediterra-
nean Corridor and the Atlantic Axis.

In terms of Urban Transportation, Arda-
nuy has been awarded numerous engi-
neering jobs such as the Metros in Barce-
lona, Madrid, Valencia and Granada, the
Trams in Alicante and Jerez de la Frontera,
in addition to the Metropolitan Railway in
Tenerife. Apart from the previously men-
tioned works, Ardanuy combines all the-
se expertise with its proven experience
in designing and executing conventional
railway lines for which it also has a com-
prehensive list of references.
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CAF designated by

Metro Medellin for the
refurbishment of 42 units

CAF

CAF has been chosen by the city
of Medellin (Colombia) for the re-
habilitation of 42 x 3-car units ma-
nufactured in the mid-90s and cu-
rrently operating in the Colombian
city’s metro network. The operation
amounts to approximately €80 mi-
llion.

The scope of the work covers the
modernisation and upgrading of
the units in their structure and inte-
rior and exterior decoration, as well
as the replacement and retrofit of
some of the vehicles’ main equip-
ment and systems, such as the trac-

tion systems, auxiliary equipment,
brakes and lighting.

In recent years, CAF has developed se-
veral projects for the Medellin Metro,
and has supplied a total of 36 units

since 2011, which are now providing
revenue service in the Colombian city,
and therefore, this new agreement
demonstrates the Colombian Autho-
rities' trust in the Company.

CAF consortium secures

Aarramatta Light Rail

contract in new south wales
(Australia)

CAF

CAF has been awarded the Supply,
Operate and Maintain contract for
the Parramatta Light Rail Project
(Stage 1), as part of the Great River
City Light Rail consortium, including
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CAF Rail Australia and Transdev Aus-
tralasia. For the Parramatta Light Rail
Supply, Operate, Maintain contract,
CAF will supply thirteen 7-module
Urbos Light Rail Vehicles, as well as
the systems and their integration,
which includes the traction system,
substations, signalling system, com-
munications and control centre for
the project. CAF’s scope also inclu-

des the design and construction of
the Stabling and Maintenance fa-
cility and the above ground fit out
of 16 light rail stops. This work will
be subcontracted to the global en-
gineering company Laing O'Rourke.

For the CAF Group, the contract
amounts to approximately €300M
and services to commence opera-
tionin 2023.
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CAF Signalling has been
awarded two new projects

for the refurbishment of
Centralised Traffic Control
Systems (CTC) in Spain

CAF SIGNALLING

The Railway Infrastructures Manager
(ADIF) has awarded CAF Signalling
with two tenders in Spain valued at
16 million euros. Firstly, the company

will undertake the drafting of the pro-
ject for the refurbishment of the cen-
tralised traffic control centre in several
command posts along the railway
network for the amount of 8.28 mi-
llion euros. In addition, CAF Signalling
has been selected by ADIF to draft the
project and provide maintenance as-
sistance to the centralised traffic con-
trol centre systems (CTC) along the

conventional rail line between Leon
and Oviedo at a cost of 7.7 million
euros. These new assignments are
added to the company’s wide-ranging
trajectory in the expansion and mo-
dernisation of the Spanish network, in
which it boasts a standout presence,
both in terms of high-speed rail, along
with regional rail lines and urban mo-
bility projects.

TECHOLOGIA Y SISTEMAS

Railway Signalling
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CETEST s tenth anniversary
CETEST

CETEST celebrates this year its tenth
anniversary! During the last years,
CETEST has shown a continuous and
steady growth both in turnover and
personnel. The staff of the Spanish
testing accredited laboratory CETEST,
has been increasing up to today’s 83
employees, thanks to an intensive
test execution period.

railway connection at the

Port of Veracruz (Mexico)
COMSA

COMSA has been awarded the con-
tract for a double-track section that will
connect the port of Veracruz with the
adjacent town of Santa Fe. Through
the expansion of this railway infras-
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During this year 2018, CETEST has ca-
rried out 67 test campaigns, some of
which consisted of complete homo-
logation campaigns. Altogether 158
tests have been performed during
2018. From these, 121 tests (77%)
have been on-track tests, i.e. dynamic
behavior, electric, noise tests... and
have taken place all over the world:
Different European countries, USA,
Chile, Ecuador, India, Australia, Arge-

e T

Personal CETEST.

lia, Mexico, Saudi Arabia... The remai-
ning 37 tests (23%) represent structu-
ral strength and fatigue tests on test
benches, and also instrumented whe-
elsets’ calibration and instrumentation
(more than 30). Remarkable projects
this year are Flytoget Oslo, EMUs and
DMUs ARRIVA Civity UK, Mexico L1
Metro, Kiruna R&D Wagon, Calcutta
Metro, Riyadh Metro, M7 SNCF Bel-
gium, Boston Tram...

tructure, the construction company
will help to enhance the competitive-
ness of the equipment and optimize
its operations. The contract involves
the construction of nearly three ki-
lometres long branch line, equipped
with concrete sleepers, which will run
through uninhabited areas. This pro-
ject adds to the portfolio of infrastruc-

ture contracts that COMSA has ca-
rried out in Mexico, which include the
renovation of Line 12 of the Mexico
City metro, the maintenance of Line
A in the same city, the expansion of
the federal Sonoyta - San Luis Rio Co-
lorado motorway in Sonora and the
extension of the Libramiento Sur de
Guadalajara motorway.
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ICON Multimedia improves
travelles experience on Line

3 of Santiago de Chile

ICON MULTIMEDIA

DENEVA, ICON Multimedia's Pas-
senger Information System, it have
been consolidated as a reference in
the Santiago’s metro in Chile. The
President Sebastian Pifiera has re-
cently inaugurated the line 3, which
links Quilicura with La Reina in ap-
proximately 30 minutes.

The solution, that it have been im-
plemented together with SICE,
informs in real time about destina-
tions or incidents in the metro line
of the capital trough digital screens.

METRO
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In addition, interactive stations have
been installed in the main stations
that shows intermodal information.

Desting. 1
OF. CASTILLO
VELASCO

Travelers can used them for seach
help in order to locate destinations
or services of interest.

ICON Multimedia is

recognised with the "SME of
the Year" 2018 Award

ICON MULTIMEDIA

ICON Multimedia has been recog-
nized with the "SME of the Year"
2018 award from Palencia. This pri-
ze is given by the Spanish Chamber
of Commerce and Banco Santan-
der.

These recognizes the work of small
and medium enterprises in the pro-
vince, whose activity is essential for

the creation of employment and
wealth.

The jury chose ICON Multimedia
because of its "internationalization
commitment, innovation and deve-
lopment, as well as it great growth
experienced in the last year!" Its key
project is DENEVA, a software that
mixes Passenger Information Systems
in stations with promotions and ad-
vertising and with which it is present
in multiple countries. The company
will participate in the “SME of the
Year” Award of Spain, which will be
awarded in the first quarter of 2019.

La Farga restructures the

eight Group’s trading
companies

under the La Farga
Yourcoppersolutions brand

LA FARGA
LaFargahasrestructuredtheGroup’sme-
tallurgicaltradingcompaniesintoasingle
com-pany,namelyLAFARGAYOURCOP-
PERSOLUTIONS SA.

Inka Guixa, ChiefExecutive of LaFarga,
liststheadvantagesofthemerger:"The
newly-mergedGroupwillfacilitatetoma-
kingoperationalfunctioningmoreagile
andabetterbrandpositioning,alongwith
theadaptationofthebusinessstructureto
currenttimes.Despitethesechanges,asfar
asitscustomersandagentsareconcerned,
LaFargawillremainfaithfultoitspolicy
oftransparency,competitivenessandcons-

tanteffortinitsefficientworkmethodolo-
gy"Intermsofproductionthereareno
changes;LaFargawillcontinuetomanu-

facturetheproductsthathavemadeitone
oftheworld'sleadingcompaniesincopper
products and its alloys.
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Together we go further

NEM SOLUTIONS

NEM Solutions is pleased to annou-
nce that their predictive technolo-
gy gives another step forward with
proven results. They have been able
to predict critical incidents on HVAC
two weeks in advance; in just 1 fleet
avoided 20 critical incidences on
wheel bearing failures, by predicting
them 1 week in advance. Gearbox
failures are also predictable 1 week
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earlier. NEM Solutions starts 2019
with more than 250 fleets contro-
lled worldwide independently to
OEM s (Siemens, Alstom, CAF among
others). Including Trams, High Speed,
Passenger and Freight vehicles. One
step forward on the long-term part-
nership agreements with key Railway
Authorities.

With their belief of “Together We Go
Further” extended their partnership
agreements to offer a wider ecosys-

o F-X% ; ruspafus Koolis

tem towards customer success. Plat-
form-based agreement with Siemens
Mobility, Rolling Stock specialist part-
nership with Ricardo Rail, partnership
with hardware-based manufacturers
and CMMS-based partners.

“We are ready to extract as much
knowledge from every OEM in or-
der to ensure continued excellence
in predictive analytics,” said NEM
Solutions Business Developer, Alvaro
Zevallos.

Ceit coordinates a Project

that will bring a 15%

reduction of maintenance
costs

CEIT

Ceit-IK4 technology center is coordi-
nating SIA Project (www.siaproject.
eu), financed by the European Co-
mission and the European Global Na-
vigation Satellite Systems Agency, in
which other eight european partners
are collaborating.

The goal of the Project is to develop
four new services that provide infor-
mation about both present and futu-
re status of those railway assets that
require most maintenance costs, (i.e.
wheelset, pantograph, rail and cate-
nary) and reduce related maintenan-
ce costs 15%.

The challenges of the Project rely, on
the one hand, on the exploitation of
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CONSORTIUM
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the new services brought by EGNSS in
order to have a more precise and relia-
ble positioning of trains; on the other

SYSTEM FOR VEHICLE-
INFRASTRUCTURE
INTERACTION ASSETS
HEALTH STATUS
MONITORING

hand, in the modelling of the damage
and degradation of components to le-
verage predictive maintenance.
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INGETRAC

Power Converters

High Power | Medium Power | Low Power

Traction Technology applied in Ad-hoc Client Solution

INGETEAM has consolidated

its position on the Railways
sector during 2018

INGETEAM

The investments made during 2018
have showed the consolidation on
the railways market. The group has
invested on a 5,500 m? manufactu-
ring plant, where all the INGETRAC
traction converters will be manu-
factured, with additional capactity
to make tests and protyping tasks.
Alongside, a new system test facilitiy
for traction systems for rolling stock

was inaugurated early in 2018 and
is now at full operation.

INGETRAC High + Medium Power

During 2018, INGETEAM manufac-
tured traction converters for electic
locomotives powered 2.8 MW for
the Polish market, having supplied
more than 50 converters of its kind.
On those vehicles, traction converters
are located on board,water-cooled
and integrate the auxiliary inverters.
Another supply to be underlined
this year, is the traction converter for

5-car Emu (Line Voltage: 3kV); the
INGETRAC Medium Power conver-
ters are located on the vehicle’s roof,
are air-cooled and have auxiliary con-
verters integrated. By the end of year,
INGETEAM has delivered more than
300 traction converters for EMUs at
3kV line voltage.

The concept design proposed by IN-
GETEAM is based on an smart inte-
gration of standardized and proved
modules that integrate all necessary
elements. This will allow to adapt
the traction converter to the parti-
cular technical and physical vehicle’s
requirements.

Both traction converters have been
submitted to combined system tests
and temperature, noise and diffe-
rent tests on the new traction faci-
lities.

INGETRAC traction converters

for mutivoltage special vehicles
INGETEAM has also supplied INGE-
TRAC multi-voltage traction conver-
ters for an innovative hybrid diag-
nostic vehicle , that can work on
different catenary systems.
INGETEAM has already commissio-
ned the first delivery, a process that
was specially complex due to cou-
pling with the different energy sour-
ces and diagnostic equipments.

The converter for special vehicles
can also work on eletric traction,
diesel and/or battery, allowing great
service versatility.
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SENER President, Jorge
Sendagorta, receives the
Honorary Member's medal
from the Spanish Institute of
Engineering

SENER

The President of the SENER enginee-
ring and technology group, Jorge
Sendagorta, has been awarded the
Honorary Member's medal, which is
granted by the Spanish Institute of
Engineering (Instituto de Ingenieria

de Espana, IIE), in its own words, “to
engineering professionals who have
contributed to advancing society
through their work and projects.”

Jorge Sendagorta received the me-
dal on Tuesday, November 13, at an
award ceremony held in the audito-
rium of the Spanish Institute of En-
gineering (lIE) in Madrid. The medal
was presented by the IIE's President,
Carlos del Alamo Jiménez, following
a laudatio delivered by the previous

President of the IIE, Manuel Moreu.
Together with Jorge Sendagorta, the
Honorary Member's medal has also
been presented to the President of
Iberdrola, Ignacio Sdnchez Galan.
The Spanish Institute of Engineering
decided to give this distinction to
Jorge Sendagorta (who is Ph.D. in
Naval Architecture by Universidad
Politécnica de Madrid) after he was
nominated by the Spanish Associa-
tion of Naval and Ocean Engineers,
in recognition of his professional
career. According to the institution:
“It's a prize to the engineer, but
undoubtedly also to the enginee-
ring carried out at SENER, which is
spearheading Spanish engineering
around the world and in the most
innovative sectors."

Jorge Sendagorta has served as Pre-
sident of SENER, where he started
working in 1986 as Deputy General
Manager, since the year 2000. Under
his oversight, the SENER engineering
and technology group has employed
6,000 people and generated reve-
nues in excess of 1,300 ME€. It has
also become an international bench-
mark for its ability to innovate.

Adif awards to Siemens Rail
Automation the new railway
traffic management systems
for the Montcada Bifurcacio
station (Barcelona)

SIEMENS RAIL AUTOMATION

The contract awarded to Siemens
Rail Automation, for an amount of
14.17 million euros, contemplates
the installation at the Montcada Bi-
furcacié station of the Cercanias de
Barcelona network of a new electro-
nic interlocking of the latest genera-
tion and based on microprocessors.
In addition, new videographic sys-
tems will be installed for local con-
trol, audio frequency circuits, signa-
ling devices and replacement of the
current analog beacons by digital
beacons, electrical connections and
technical buildings.

In parallel, the laying and connec-
tion of the security and communica-
tions facilities will be carried out, as
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well as the integration of the new
interlocks and associated blocks in
the current CTC (Centralized Traffic
Control) system of the Barcelona
Franca station to the new conditions

of exploitation. Likewise, the renova-
tion and interlocking of tracks 8 and
9 of the station will be carried out
and roads 4,5, 6 y 7 wil be rehabi-
litated.



SICE-ENYSE to supply 6

new Interlockings to ADIF

in the section Torrelavega-
Santander

SICE

DIF (the Spanish railways operator)
has awarded to SICE-ENYSE the De-
sign, Built and Maintenance contract
of the signaling and communications
package of the Torrelavega-Santan-
der section of the Palencia-Santander
line.

With a budget of more than 19.5
million Euros, the scope includes the
replacement of 6 old electrical inter-
locks by the electronic interlocking
of ENYSE (EiS23) and the deploy-
ment along the line of all the field
equipment, reliable power to the
signaling equipment, fixed telecom-
munications and auxiliary systems. It
also involves the construction of new
technical buildings to house the new
Signaling and Communication devi-
ces.

30 months is the expected term
of the works for the installation

and 20 years for the maintenan-
ce.

Segula Technologies and
Limmat Group join forces in
predictive maintenance in

the rail sector
SEGULATECHNOLOGIESYLIMMATGROUP
Segula Technologies and Limmat
groups have reached a collaboration
agreement this december 13th in the
field of predictive maintenance in the
rail sector.

Segula, through its Center of Interna-
tional Excellence of Zaragoza dedica-
ted to the railway sector, is a leader in
multiple services: design, conceptual
development, engineering, virtual la-
yout, engineering, FEM, EDS, ERTMS
or RAMS among others.

Limmat Group, specialized in rai-
Iway digitalisation and developer of
the predictive maintenance platform
IMAS, will team up with Segula,
offering the French group its digital
experience in predictive maintenan-
ce and benefiting from the extensive
experience in the design, enginee-
ring and execution of international
Segula projects. The architecture of
the IMAS platform of Limmat, is fo-

cused on monitoring and predictive
maintenance with the aim of opti-
mizing the information, time and
operational cost of the client. This
is done through an efficient and
non-intrusive data acquisition of
the systems to be monitored, which
combined with an advanced data
analysis with Big Data techniques
and Machine Learning, IMAS is able
to identify failures in early stages as
well as anticipate the deterioration

of the system depending on the ex-
pected working conditions in order
to anticipate failures, plan mainte-
nance actions at the optimum time
and avoid unscheduled shutdowns
in the facilities.

Segula and Limmat hope to be rein-
forced with this collaboration, com-
plementing each other in the areas
in which each collaborator has more
experience, thus offering a more
complete catalog of services.
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Stadler Valencia obtains the
new IRIS quality certificate
based on ISO/TS 22163: 2017
STADLER VALENCIA

Stadler Valencia obtains ISO/TS 22163:
2017 certification, the new internatio-
nal standard for Quality Management
Systems in the railway sector that
replaces IRIS, the previous norm pro-
moted by UNIFE under which Stad-
ler Valencia was certified since 2010.
This confirms the commitment to the
quality of the plant that Stadler has
in Albuixech and its undeniable com-
mitment to all its customers.

The company also has other certifi-
cations such as OHSAS 18001: 2007,
ISO 14001: 2015 and EMAS Regu-
lation that confirm its commitment
to the environment as well as occu-
pational safety and health, working
every day to meet the objectives of
Zero accidents and Prevention of po-

llution, collected in its Safety, Health
and Environment Policies.

The flexible and modern production
center of Albuixech, near Valencia,
covers an area of 200,000 m? and
employs around 900 people, inclu-

ding 200 engineers dedicated to the
design and development of products.
Stadler Valencia develops and manu-
factures high performance locomoti-
ves, as well as comfortable passenger
trains and a wide range of bogies.

The UK’s first tram-train

enters service with Stadler
vehicles

STADLER VALENCIA

Passengers in South Yorkshire have
been the first in the country to be-
nefit from innovative tram-trains
from the Citylink family, seven light
rail vehicles designed and produced
by Stadler Valencia to run on both,
Sheffield’s the city’s tramlines and
the rail network between Sheffield
and Rotherham. The project is part
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of the Sheffield Region’s transport
objectives to improve local connecti-
vity and enhance economic growth.
The inaugural trip took place on Oc-
tober 25, 2018.

The vehicles meet British standards;
higher crashworthiness standards
than trams and are able to ope-
rate on tracks with a maximum
gradient of 10 per cent. The new
bidirectional tram-trains are 37 m
long, can carry 300 passengers.
Citylink refers to a series of light-

weight modular vehicles. They are
fully accessible with low flooring
and specially designed to provide
direct connections between the city
centre and outlying areas. These
vehicles assure a comfortable, quiet
and safe ride. Stadler has beco-
me a European benchmark in the
tram-train segment, with over 120
fully-outfitted vehicles supplied in
5 different countries, including 75
for Karlsruhe, the birthplace of the
train-tram concept.



K Breaking News

Public consultation

regarding the feasibility

study to underground the
railway line at Lorca (Murcia)
TPF GETINSA-EUROESTUDIOS

On 5 November 2018, the Ministry
of Public Works submitted to public
consultation the feasibility study con-
ducted by TPF GETINSA-EUROESTU-
DIOS to ensure integration of Lorca’s
railway network in the city centre and
its upgrading to high-speed rail. This is
the last step towards the completion
of the design of the HSR Line Murcia
- Almeria.

The study examines the feasibility of
putting the HSR Line Murcia-Alme-
ria underground through Lorca over
a length of 2,550 m, taking into
account key design parameters for
passenger and freight rail transport
systems. Accordingly, it is planned
to build a new underground high-
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speed rail station at the location of
the old Lorca-Sutullena station.

The solution proposed answers the
need to eliminate the constraints
imposed by the rail line. Urban spa-
tial restructuring will be undertaken,
the city’s road network will be reor-
ganized and more public space and

corridors will be created for pedes-
trians. Another major advantage is
that the city of Lorca will be accessi-
ble by high speed rail thanks to the
construction of a new station in the
city centre, while maintaining com-
muter train services and improving
inter-modality.

TPF Getinsa-Euroestudios will
perform the detailed design

of the Amusco — Osorno

section of the HSR line

Palencia — Aguilar de Campoo
TPF GETINSA-EUROESTUDIOS

This stretch of the new high-speed
rail line that links Palencia to San-
tander extends over a length of
21.90 km. It consists of a standard-
gauge double track designed for a
maximum speed of 350 Km/h. The

estimated construction period is 12
months.

Ever since the line was first put into
service, the route and the environ-
ment of the corridor between Pa-
lencia and Santander have remained
the same, except for some track
alignment modifications that were
required when track renewals were
taking place. Therefore, it is neces-
sary to design new works in order to
improve connection between Madrid

and Cantabria and get competitive
journey times, which is completely
in line with modern, operational and
efficient transport systems. The main
structures within the scope of the
project are two viaducts: one over
the Canal de Castilla and another
one over the Arroyo Berco, one por-
tal frame crossing over the existing
railway line, and 12 overpasses and 2
underpasses allowing for the restora-
tion of the original roadways.
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Low Carbon and Low Carbon
Vanadium (LCV) R290V Grooved
Rails: the best options for city
transport network

ARCELOR

Use of Low Carbon and Low Carbon
Vanadium (LCV) rails, with the addi-
tion of very small amounts of Va-
nadium provides an increased grain
refinement throughout the entire rail
and not just the outer surface.

In fact, experience has shown Low
Carbon (softer steel) rails are most
suitable for City Transit embedded
tracks. Thus, extending the life of the
rail, and avoiding the high cost of re-
placing embedded grooved rail and
street disruption. ow carbon and LCV
grades such as R290V provide increa-
sed performance effectively solving

Thales will present its new
'smart' Operational Control
Centers at Rail Live 2019!
THALES SPAIN

Thales is immersed in a process of di-
gitization that will affect the railway
industry and whose evolution has im-
plications not only for the railway, but
also for the future of mobility.

During Rail Live 2019 edition Thales
will take the opportunity to present
the new 'intelligent' Operational Con-
trol Centers or advanced traffic ma-
nagement centers based on the use
of artificial intelligence and big data
to analyze the large amount of data
generated by sensors in trains and
connected equipment, external data
such as geographic or climatological
data. It's part of a new Mobility Plat-
form that turns raw data into accurate
real-time information with predictive
insights for both passengers and ope-
rators. The platform is able to adapt its
behaviour dynamically to match cons-
tantly changing operational scenarios,

rolling contact fatigue / head checks
linked with extreme hardness levels
(HBW). One Grade = One Rail, with
no outer rail treatment for best de-
posit welding techniques. In addition,
rail bar welds of R290V do not loose
performance at the weld point. Ar-
celorMittal has developed a Rail Tool
App available for Android and iOS,

with data taken from many operatio-
nal sources including signalling sys-
tems, fare collection, video analytics
and anonymous location data from
passengers’ mobile devices to offer
passengers a better service.

On the other hand, the company will
show digital solutions such as Naia
and Tiris based on data analysis or lar-
ge data analysis of passenger flow in
the case of the first solution, and pre-
dictive maintenance in the cloud, in
the second one, detecting problems
in assets and prescribing corrective ac-
tions before any incident occurs.

NAIA is a passenger journey analytic
tool that creates insights around pas-
senger journeys allowing the opera-
tor to improve the experience of the
travelling public by optimising the
timetable, and maximising revenue
collection through better informed
planning of fare policy. It can also in-
crease revenue streams through more
targeted marketing and advertising
campaigns, and better customer sa-
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allows city transport key players to:

- get interactive information regar-
ding standards and profiles for di-
fferent grooved products

- calculate rail length or tonnage for
different types of urban railway
projects

- download the dimensional profile
drawing

tisfaction will generate savings on
the deployment of customer service
resources.

TIRIS is a predictive maintenance servi-
ce that provides operations and main-
tenance intelligence to customers.

The vast swathes of data are proces-
sed and analysed to provide custo-
mers with a prediction of when a part
may fail so that they can accurately
schedule in and budget for ‘just-in
time’ maintenance. As part of the
data driven OCC, Thales will present
also, their new video analysis concept,
DIVA (Distributed Intelligent Video
Analytics), equipped with state-of-
the-art security and operations ma-
nagement services such as: track in-
trusion detection, monitoring people
in stations using facial recognition,
detecting people in emergency situa-
tions in stations or on trains and coun-
ting passengers on trains or platforms.
Aditionally, Thales presents the new
intelligent sensor technology for rai-
Iways consisting Litedce and the new
Thales track circuit. The Thales Lite-
4ce™ sensor is based on Fibre Bragg
Grating technology, which enables
sensors on the rail to safely detect
a variety of parameters on rolling
stocks. These include the safe detec-
tion of wheels, the quality of the whe-
els as well as the speed and weight of
vehicles.



K Breaking News

GMV supplies CAF with

a video-surveillance and
video-information system

GMV

CAF, a global benchmark in the rai-
Iway sector, has turned to GMV for
the design, development and supply
of the onboard video-surveillance
and video-information system for the
ten new series-5000 and -6000 trains
to be manufactured for Barcelona’s
metropolitan  transport company
(Transports Metropolitans de Barce-
lona: TMB).

The core of the video-surveillance
system is made up by the EGRU di-
gital recording equipment, designed
and manufactured by GMV, while
the video-information system will
comprise a central video broadcas-
ting server, another inhouse GMV
product. The whole system will be
rounded out with a set of passenger-

information IP monitors distributed
throughout the whole train.

With this all-in, purely digital solution
CAF will be supplying TMB with an ar-

chitecture of totally renewed systems
that integrates seamlessly with Barce-
lona Metro’s video-surveillance system,
currently supplied by GMV to TMB.

Metrolink Dublin.

Urban transport 4.0

IDOM

IDOM, partnering with Jacos into a
JV, carries out the Engineering Works
the implementation of the Metro-
Link Project, which will develop in 5
stages over the next 10 years, from
preliminary design to commissioning.
The Project Owner is Transport Infras-
tructure Ireland (TIl) and the National
Transport Authority (NTA) of Ireland.
MetroLink will link the north and
south of the city along 26 km. The
centre of Swords will connect to the
airport, and then on to the city cen-
tre, and then the service will travel
southwards from Charlemont to San-
dyford. The line has 25 stations and
the alignment runs underground,
elevated or at grade level, depending
on the section. On the southern sec-
tion, the existing tram line (LUAS) will
be upgraded to the automatic Metro
Standard (GoA 4), the standard to be
used for the operations of the entire
MetroLink system.

MetroLink is a project tailored to the
people of Dubling. Fluid and sus-
tained dialogue is maintained with
individuals and associations, whose

opinions are analyzed to define the
requirements for the construction
and operations of MetroLink. This
exciting dynamism adds dimension,
nuance and richness to the services
we are providing. We are develo-
ping an urban transport system 4.0:
accessible, efficient, respectful to the
environment and sensitive to all social
sectors. IDOM is developing all the
engineering associated with the im-

plementation of MetroLink as an ur-
ban rail system: the layout of the tun-
nels, viaducts and stations, in addition
to the railway systems, rolling stock
and depots/workshops. Including the
operations study. BIM Level 2 is being
used for the design, across all discipli-
nes, which has a built-in Asset Data
Management engine to make easier
design, construction, operation and
maintenance activities.
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SPAIN

A railway at the forefront with regard to tec

SPAIN IS ONE OF THE MAIN
COUNTRIES IN THE WORLD
WHERE THE RAILROAD HAS
BECOME THE ESSENTIAL
PART OF ITS MOBILITY.

he railroad in Spain is one of
Tthe key means of transport,

which stands out, mainly, for
its extensive and modern network.
The decisive backing that has been
made in recent years, the major in-
vestments in advanced infrastructu-
res, as well as the constant effort in
R & D have placed the country at the
forefront in technological vanguard
and know-how in the development
of projects of significant outreach
throughout the world. The facts
reflect this. In terms of high-speed
rails, Spain spearheads the top po-
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sitions of the main powers, with
a network spanning 3,240 kilo-
metres, the second most extensi-
ve in the world only after China,
and in which 51.775 billion euros
have been invested in its 26-year
history. Furthermore, the most
avant-garde advances in the mar-
ket are operative, showing the
outstanding role played by new
technologies. It is the European
country with the highest degree of
implementation of the European
singling system ERTMS (European
Traffic Management System), with
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more than 2,000 km equip-

.. ped with this system,

the most modern

and advanced to

ever installed.

In addition, it

has the longest

I___-_-_a_-_l:l::f:_:-_-_- interoperable
routing  system

n throughout Europe, which runs

between Barcelona and Malaga, in
which rolling stock equipped with
ERTMS it circulates through an in-
frastructure with signalling systems
supplied by four different manu-

facturers. An outstanding feature
is that there are different types of
track width: lberian or conventional
gauge (1,668 millimetres) and in for-
ce in most of the network; standard
UIC or international width (1,435
millimetres), on high speed lines;
and the narrow gauge width (less
than 1,435), which in Spain is practi-
cally wide metric (1,000 millimetres).
All of these are combined in a highly
efficient manner thanks to the ad-
vances of the national rolling stock
manufacturers, who have developed
track gauge changeover systems

X Spain

meaning that the operation can be
compatible for passenger trains.
Alongside the modern high-speed
network, the country has a comple-
te railway network of regional and
commuter rail lines, which make the
railway a priority vehicle throughout
its territory. All of the foregoing is
combined with the modern metro-
politan rail and tramway systems, as
well as the recent train-tram models
that have also been implemented in
several urban centres.

The seven largest Spanish cities have
underground rail networks: Madrid,

Arch "Camin_o_deSantiagolrun/BiIbao". l -'l"
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Secretary of Stabe for
Irfrastnachure, Trans
and Housirg

Seville and Granada. With regard to
freight corridors, we are working on
an even greater boost in the con-
nections with Europe.

Sectorial Structure

Amongst the main stakeholders of
the Spanish railway sector is the
Ministry of Public Works, which is
responsible for the administration of
the sector as a whole, strategic plan-
ning, the general organisation and
regulation of the system, especially
in everything related to safety and
interoperability, along with the re-
lationships between sectorial stake-
holders.

For its part, the Railway Infrastruc-
ture Administrator (ADIF), created in
2003, manages the new UIC high
speed and width lines that appear
in its balance sheet (Madrid-Seville,
with the access branch to Toledo,
and Madrid-Saragossa-Lleida, a to-
tal of 1,010 km) and the conventio-
nal Iberian gauge network (11,780
km).
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¥ Spain

Furthermore, it is also entrusted with
the construction of new branches.
Another key player is Renfe Rail Ma-
nager, the only company that ma-
nages passenger transport (commu-
ter, long and medium-distance and
high-speed). This public business
holding company has four subsi-
diaries: Renfe Viajeros (Passenger),
Renfe Mercos (Freight), Renfe Fabri-
cacion y Mantenimient (Manufac-
ture and Maintenance)o and Renfe
Alquiler de Material Ferroviario (Rai-
Iway Material Rentals). It also offers
freight services.

Autonomous entities

Likewise, the structure of the sec-
tor includes other entities that have
tasks similar to ADIF and Renfe, but
at a regional level. Among them, the
Ferrocarrils de la Generalitat Valen-
ciana (FGV) in the Valencian Com-
munity; the Railways of the Genera-

Alvia Madrid - Ferrol train
crossing the viaduct over the Esla.

Image: Asociacion Ferroviaria Zamorana

litat of Catalonia (FGC) in Catalonia;
Serveis Ferroviaris de Mallorca in the
Balearic Islands, as well as Euskotren
and EuskalTrenbideSarea (ETS) in the
Basque Country.

In the freight rail transport of sphe-
re, Renfe Mercancias, Acciona Rail,
Captrain Spain, Continental Rail,
Ferrovial, Pecovasa, Logitren, Trac-
tion Rail, Transfesa and Transitia are
present.

Railway deregulation

The Spanish sector undergoing a pe-
riod of change, involving in the rest
of the member countries a period of
regulations issued by the European
Union (EU) in 2016 in the "Fourth

Railway Package" This set of propo-
sals comes into force in full in July
2019.

This legislation, with which we want
to achieve a single space in the
whole area of the EU, has a three-
fold aim. Firstly, to specify the role
of each of the actors involved (in-
frastructure managers and railway
companies) in order to ensure that
they play a role completely indepen-
dent of their functions. Secondly,
opening up the passenger market
to the competition in the year 2020.
For both goals, the three standards
included in the "Pillar of Governan-
ce and Market" were approved:
Directive 2016/2370 / EU of the Eu-

SPANISH HIGH-SPEED NETWORK
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ropean Single Space; the Regulation X SPANISH RAILWAY NETWORK: MAIN DATA

SPAIN

(EU) 2016/2338 on public rail and
road transport services and Regu-
lation (EU) 2016/2337 of the Euro-
pean Parliament and of the Council,
of December 2016, on the common
rules for the standardisation of the
accounts of railway companies.

The third aim is addressed in the
"technical pillar" to streamline and
railway companies) in order to ensu-
re that they play a role completely
independent of their functions. Se-
condly, opening up the passenger
market to the competition in the
year 2020. For both goals, the three
standards included in the "Pillar of
Governance and Market" were ap-
proved: Directive 2016/2370 / EU
of the European Single Space; the
Regulation (EU) 2016/2338 on pu-
blic rail and road transport services
and Regulation (EU) 2016/2337 of
the European Parliament and of the
Council, of December 2016, on the
common rules for the standardisa-
tion of the accounts of railway com-
panies.

The third aim is addressed in the
"technical pillar" to streamline sa-
fety and includes three other rules:
the 797/2016 Interoperability Di-
rective, the Railway Safety Direc-
tive 798/2016 and the Regulation
796/2016 of the Railway Agency of
the European Union.

This transformation entails the par-

40 MAFEX

Length

Freight transport terminals 9
Number of circulations trains / years 2206905
Lines equipped with ERTMS 57
Lines equipped with ASFA 10,500

Madrid, Barcelona, Bilbao, Palma de Mallorca,

Malaga, Valencia and Seville

Madrid, Barcelona, Bilbao, Valencia, Tenerife, Saragossa,

Murcia, Alicante, Vitoria, Seville and Granada

*Source: Ministry of Public Works.

ticipation of private companies in
the operation of railway transport
services, which will compete with
the publicly run company Renfe. In
terms of freight rail, since 2007 a
number of private companies have

In the next
few years, the
railway will
continue to be
promoted.

already entered the market, while in
the area of passengers, the process
is still ongoing, and certain licenses
have already been granted.

Investments

Several programmes are focused
on the creation of a modern rai-
Iway system, consolidated in which
the new technologies and the most
cutting-edge advances that partner
digital transformation in all fields
continue to be incorporated.

The Infrastructure, Transport and
Housing Plan 2012-2024, defi-
nesthe portfolio of public services

High Speed Train of Renfe Rail Manager in Navarre.

Photo by André Marques.




in the area of transport. The aim
is the optimisation of the existing
infrastructures and the planning
adapted to the real needs. An im-
portant point is that this will boost
the participation of the private sec-
tor in investments, the optimisation
of the use of infrastructures and the
improvement of competitiveness.

Added to this is the "Innovation
Plan for Transport and Infrastruc-
tures’, which promotes smart rou-
tes as well as energy efficiency and
sustainability. These sections are
grouped, in turn, into 21 lines that
are specified in 67 initiatives. The
programme has been allotted the
amount of 50 million for a period of
three years. For its part, Renfe Ope-
radora, is finalising a five-year strate-
gic plan (2019-2023). The aim is to
prepare for the opening to competi-
tion of passenger transport in 2020.
This programme includes a 'macro
agreement' for the purchase of new

Designing and Froviding

trains, with an estimated investment
of around 3 billion euros. Likewise,
the "Plan to Promote Freight Trans-
portation by Rail 2017-2023" which

RAILWAY TECHNOLOGY

Talleres Alegria, 8.8.

APARATOS DE VIA | MATERIAL RODANTE
TURMCUT 5YSTEMS | ROLLIMG STOCK

aims to improve its efficiency is si-
milarly underway. The acquisition of
these vehicles may involve an inves-
tment in excess of 100 million euros.
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SPAIN

The pathway to
a global logistics
hub featuring new

rail corridors

THE TRANSPORT OF FREIGHT BY RAIL WISHES TO MAKE ITS MARK IN
SPAIN. IN THE FORTHCOMING YEARS, EFFORTS WILL BE FOCUSED ON
BOOSTING CONNECTIONS ACROSS EUROPE AND BOLSTERING THE
COUNTRY'S ROLE AS A WORLDWIDE LOGISTICS HUB.

Te modal share of rail freight
transport in Spain is low com-
pared to road mobility. It is a
field in which endeavours are un-
dertaken to unify operational crite-
ria with Europe, due to the special
characteristics of the infrastructure
and the size of Spanish trains and
locomotives, in order to gain mar-
ket presence and become an alter-
native to the highway. Some of the
already operative facilities are focu-
sed on that aim. An example of the
foregoing is the Zaragoza PLAZA
Railway Logistics Centre, which has
become the largest freight terminal
in southern Europe, with an area of
755,000 square metres.

After the publication of Royal De-
cree Law 22/2012, passed on July
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20, which marked the beginning of
the deregulation process of the rai-
Iway sector, new stakeholders have
been introduced in this transport
sphere. Currently, the activity of the
sector is shared between the public
operator and private companies
(Transfesa Rail, CAPTRAIN Spain,
Continental Rail, Acciona Rail Servi-
ces, Rail Traction, Railway Logitren,
Ferrovial Railway, Transitia Rail).
They are joined on regional net-
works, FGC and Euskotren Kargo.

According to 2017 data from the
Observatory of the Railway in
Spain, in 2016 private companies
operated 20.7% of the trains cir-
culated, with 29.5% of the kilo-
metres travelled and 28.8% of the
hours operated. In turn, according

to the Transport Observatory of the
Ministry of Public Works, the net
tons of freight transported totalled

FREIGHT TRAIN IN SPAIN: MAIN DATA

2414363 in total
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24,143.63 (20.849,51 € in national
territory and 3,294.12 abroad).
Along with this opening-up process,
Spain wishes to increase the role of
the railroad in freight transport in the
coming years. The target is to increa-
se the modal share of this medium
and to strengthen the role of Spain
as a logistics hub at European and
global scales. For this purpose, pro-
motion measures will be implemen-
ted for the competitiveness of the
sector.

"TECO Silla=Bilbaoleaving behind the Artomania station, Bilbao.

For this

reason, tasks are

being performed to improve structu-
res in order to unify the track width
with Europe (Iberian gauge of 1.668
metres to the European standard of
1.435 metres), electric voltage (from
3,000 to 1,500 volts), signalling sys-
tems and the size of the convoys of
goods (from 450 metres long to 700
or 1,000) thus reducing costs per
ton, and accomplishing full interope-
rability. Another point in which work
is undertaken is in the improvement
of connections with seaports. In this

Spain wishes to significantly
increase the role of rail in terms of
freight transport.

Photo by ililo23.

context
of change,
the Ministry of Public
Wors launched the "Plan to Boost
Freight Transport Infrastructure by
Railroad 2017-2023". A program in
which it is stressed that this mode is a
"key element of the country's logistic
strategy", so that aid to the sector is
contemplated, according to the EU
directives, for a value of 125 million
euros.
Others that form the most relevant
actions in the promotion of rail fre-
ight in Spain are the two corridors
that run through the country and are
part of the new ones that the Euro-
pean Union marked as priorities in
the Regulation (EU) 913/2010 of the
European Parliament and of the Cou-
ncil of September 22, 2010. It deals
with the routes of the Atlantic and
Mediterranean axis. Both boast the
participation of Adif, in accordance
with the provisions of the Regulation,
for their development.
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X Logistics centres

ThemostimportantinSpain.ReferencepointinthemodalinterchangeintheCommunityof
Madrid.

Logistics Centres of Can Tunis and Morrot (Barcelona)

destination throughout Europe measuring 750 metres.

Logistics Centre of Valencia Fuente de San Luis.

TheadaptationofitsfacilitiestoaccommodatetrainsofspeciallengthhasdriventheMadrid-
Valencia freight corridor.

Intermodal terminals

Barcelona Can Tunis, Barcelona Morrot, Bilbao Merchandise, Constanti, Cérdoba merchandise,
Granollers Mercaderies, Iriin, Jundiz, Ledn merchandise, Madrid Abrofiigal, Merida merchandise,
Murcia merchandise, Noain, Port Bou, San Roque, Seville La Negrilla, Seville Majarabique, Sevilla,

Merchandise Chair, Tarragona Mercaderies, Torrelavega, Valencia San Luis Fountain, Vigo Guixar,
Villafria, Saragossa Plaza.

Of the 6,200 kilometres of track, the branch on the Iberian Peninsula will run

alongtheaxesSines/Setubal/Lisbon/Aveiro/Leixdes-Algeciras/Madrid/Bilbao/Saragossa.

This corridor will connect Madrid, Algeciras and the main ports of the Spanish East Coast with

Europe through France, totalling more than 6,000 kilometres. It runs along the axis Almeria-
Valencia / Algeciras-Madrid-Saragossa / Barcelona-Marseille-Lyon-Turin-Milan-Verona-Padua /

Venice Trieste / Oper-Ljubljana-Budapest-Zahony.

ATLANTIC CORRIDOR: A STRATEGIC ROUTE TOWARDS EUROPE

The |H'_|||'I:II..I'|: l'.lf REING E ;I'heA;Iahti;fgrri(fl;)r,f(:\:mj:l}/calIefj"Ra;
2 AMheln way Freight CorridorNo.4",isequippe

the Atlantic corridor BELGICA E with around 6,200 kilometres of track.

ralcda, Astunas snd E ItrunsalongtheSines/Setubal/Lisbon/

Castile and Lean joined El Herere Aveiro/Leixdes-Algeciras/Madrid/Bilbao

. L |

ﬁ ﬂﬂfi::hl.:rﬁmﬁ'?rr 1,:"; ﬂujfv/: /Saragossaaxes/Bordeaux/LaRochelle/

i ! comidor g _I."'l Paris Nantes/Paris/LeHavre/Strasbourg-Mann-

rkeans g heim.Itisavitalcommunicationnexusthat

)/ connectsthelberianPeninsula(Spainand

Exisling layout 3 Portugal)withthelargestlogisticsnodesin

= Propased mrierson iz the
nerih-aast of (b panirsula

& Conufia

Wigo

L -:-.*1:‘:-!
Bawinn M

T R |

®Algeciras
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thecontinentalinteriorandwiththemain
Atlantic ports of France and Germany.
ForthelberianPeninsula,itisakeyroute
fromthecommercial pointofview,since
throughit50%offreighttrafficismobilised
withtherestofEurope.ltincludesAdifand
thelnfrastructureManagersofPortugal(IP),
France(SNCFRéseau)andGermany (DB
Netz).DuetotheimportanceforSpainand
Portugal bothcountrieswanttoaccelerate
theworkwithwhichthenetworkcanbe
adaptedtotherequirementsdemandedby
Europeandbeabletocompetemoreeffecti-
velywithroadtransportTheEuropeanstan-
dardrequiresdoubletrack thetotalelectri-
ficationoftherailwayline sidingsofatleast
750 metres.
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MEDITERRANEAN CORRIDOR: A CONNECTION ROUTE TOWARDS A GREAT FUTURE

TheMediterraneanCorridorwillconnectMa-
drid, AlgecirasandthemainportsoftheSpa-
nishEastCoastwithEuropethroughFrance,
totallingmorethan6,000kilometres.Itruns
alongtheaxisAlmeria-Valencia/Algeciras-
Madrid-Saragossa/Barcelona-Marseille-Lyon-
Turin-Milan-Verona-Padua/VeniceTrieste/
Oper-Ljubljana-Budapest-Zahony
Adifalongwithotherpartnersfromfive
countries,ispartofthiscorridor:(France
(SNCFRéseau),Italy(RFI),Slovenia(ASZ),
Hungary(MAV),Croatia(HZInfrastruktura),
FiguerasLinePerpignanandHungarycapa-
city adjudicator (VPE).
ForSpain,itmeansagreatstrideforwards
thatwouldunitethecommunitiesofAnda-
lusia,Murcia,theValencianCommunityand
CataloniawithEuropeandthuspromote
internationalcommercialtransactionsand
railwaymobilityIndevelopmentphasethe
MinisterofDevelopment,JoséLuisAbalos,
recentlyclaimedthat"TheMediterranean
Corridorisinitsfinalphase, financinghas
beengranted,andourtaskisthatthete-
chnicalimpulsedoesnotwane"According
totheministry'scalendar,theconclusion
wouldbein2021.Inthissense,theyindi-
catethatin March2019allthe stretches
willbetendered,soitwillonlybeamatter

Conexion con Europa

Zabony

Barcelona

Algeciras

Vandellds .

Perpighiin

Le Perthus

Portbou
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Figueres
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Barcelona

Castellbisbal
Martorell

Tarragona

& Benicarlo

Castellén de la Plana

Sagunto

Valencia

Gandia

LaEncina % Alcoi
Monforte
o T Situaci6n actual
- San Isidro i
Alcantarilla o g Regueren Ajulio de 2018
Granada Moreda g Lorca ‘ Cartagena ANCHOS
5 Guadix pylpi @ L — e

Santa Ana LOJfl____ pie® Aguilas Internacional rPor ejecutarfen obras

< Vera

Bobadilla A . .
ntequera =
Ronda plar
: Malaga Almeria
[ Algeciras

oftechnicalimplementation.'Ofthetotal
budgetof23.363billioneurosthatthepro-
jecthasbeenallocated,9billioneurosare
stilltobeassigned,accountingfor39.2%of
thetotal Thisentrywillincludetheconstruc-

Ibérico Ppor ejecutarfen obras

Tercer carril Ppor ejecutarfen obras

tionofnewsections,includingplatform,su-
perstructureandfacilitiestheadaptationof
thesuperstructureonanexistingplatform,
orthereplacementofonetrackgaugewith
another.

FERRMED: PURPOSEFULLY LINKING EUROPE FROM NORTH TO SOUTH

TheimportanceforSpainofimproving
freightconnectionsisreflectedintheini-
tiativesthathavearisenforitsdefence.
Alongthisworkingline, FERRMEDcame
into being, a multi-sectorial business
associationofwhichpublicandprivate
firmsandbodies,companies,chambersof

——_—— ar

commerce, portauthorities,etc.formpart.
FERRMEDproposesalayoutofthemain
interconnectedEuropeancorridorsalong
intermodalnodesthatmeettheso-called
"FERRMED standards".

Amongstthem,arailwaynetworkinthe
formofapolycentricmeshnetworkbased

TR o

onhighsocio-economicandintermodalin-
cidence with track width.
ThreelargeaxesareconsideredinaNor-
thbound-Southbounddirectionandthree
moreinanEastbound-Westbounddirection.
Inthemainbranches,theaimisto have,
ontheonehand,conventionallineswith
fulldoubletrack electrified(recommended
voltage:25,000volts)andwithpreferential
orexclusivededicationforgeneralfreight
traffic,suitablefortrainsof22.5+25tons
peraxis.Andontheother,parallellinesof
high-performanceexclusiveorpreferential
usearecontemplatedforthetransportof
passengersandlightgoodsathighspeed.
Thesestandardsalsoincludeanotherset
ofspecificationssuchasaunifiedmanage-
mentandcontrolsystematthelevelofeach
majoraxis,UICgaugeandUICGantrytrains
ofupto1,500metresinlengthand3,600+
5,000tonsoranetworkofintermodalter-
minals in ports and logistic nodes.
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Urban mobility

backing the railways in Spain

e ideal means for mobility

I and connections with the pe-
riphery. Its great advantages
from the viewpoint of environmen-
tal, economic and capacity have
been key to the existence of a con-
solidated mesh throughout the te-
rritory. In this way, Spain is one of
the countries with one of the most
advanced urban transport systems
in the world. Currently, seven lar-
ge cities feature a metropolitan rail
network: Barcelona, Bilbao, Madrid,
Malaga, Palma de Mallorca, Seville

SPAIN HAS CARRIED OUT IN RECENT YEARS CONTINUOUS BACKING OF
THE RAILWAYS AS A MEANS OF TRANSPORT IN THE CITIES AND THEIR
SURROUNDING ENVIRONMENTS. HENCE IT BOASTS ONE OF THE MOST
INNOVATIVE AND ADVANCED SYSTEMS IN THE WORLD.

and Valencia. Light rail and tram sys-
tems are also operational in Madrid,
Barcelona, Bilbao, Valencia, Tenerife,
Saragossa, Murcia, Alicante, Vitoria,
Seville and Granada.

They are joined by an extensive
commuter network run by Renfe
Operadora, which is key in the daily

commutes in the cities of Alicante,
Asturias, Barcelona, Bilbao, Cadiz,
Madrid, Malaga, Murcia, San Sebas-
tian, Santander, Seville, Valencia and
Saragossa. The figures prove this is
in great demand. In 2017, Renfe's
suburban rail network 'Cercanias’
reached 423 million users. Alongsi-
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CITIES THAT HAVE
METROPOLITAN RAIL
NETWORKS

>

Barcelona Metropolitan Railway L6 and L7.

Photo by Neimon.

de this network, this transport com-
pany also manages Mallorca Railway
Services (SFM), Euskotren, Ferroca-
rrils de la Generalitat de Catalunya
(FGC) and Ferrocarrils de la Genera-
litat Valenciana (FGV).

State-of-the-art systems

This extensive network is equipped
with state-of-the-art systems for tra-
ffic control, ticketing and tele-com-
munications. All this has-placed Spain
at the _head of the world in urban
transport. A clear example of these
advances is line 9 of Metro de Barce-
lona, the longest automatic network
in Europe, which has been an interna-
tional milestone.

The Spanish industry has made avai-
lable to the national and internatio-
nal market innovations of special
relevance such as trams without ca-
tenary, modern train-tram, payment
systems with mobile or retrieval
systems for brake energy, amongst
many other examples. All pionee-

ring solutions that are deployed in
numerous countries on five conti-
nents.

Furthermore, there is a growing com-
mitment to smart systems, accessibi-
lity, user experience, security, energy
efficiency, etc.

Engineering, talent.and
technicaltkhow-how

The deployment of this state-
of-the-art technology is possible
thanks to the talented and highly-
skilled Spanish engineers. Amongst
the numerous examples, particu-
larly noteworthy are the develo-
pment of the driverless system in
Spain, in operation since 2006, or
the Communications-Based Train
Control (CBTC) system for lines 1
and 6 of the Madrid Metropolitan
Railway.

Investments
The plans of the administrations for
the coming years are aimed at im-

Barcelona Metropolitan Railway Line
9, the longest automatic network
in Europe, represents a milestone in
urban transport.
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proving services, infrastructures and
continuing to incorporate new tech-
nological advances.

Investment

The Government has announced
an investment of 1.151 billion euros
until the year 2025 as part of an ac-
tion plan for commuter and medium
distance routes. This entry will be
used mainly to modernise the rolling
stock, acquire new units and remodel
stations in Asturias, Cantabria, the
Valencian Community and Madrid.

In the capital, the "Urgent Action
Plan for the period 2018-2019", en-
dowed with 580 million euros, will
be carried out.

With these funds, new trains will be
purchased (243.5 million) as well as
updating the existing fleet (81 mi-
llion). Likewise, another 200 million
will be allocated to modernise infras-
tructures and improvements will be
made in stations with tenders amou-
nting to 45.8 million more. 349.8
million euros will be allocated for the
Valencian Community in the next se-
ven years. Of this entry, 312 million
will be set aside for the acquisition of
new trains. In addition, 25.4 million
euros will be used to modernise the
existing fleet, while for miscellaneous
tasks in stations almost 12 million will
be allocated.

In the Cantabria Commuter Rail
Plan, an investment of 158.5 mi-
llion euros is planned up to the year
2025. The aim is to purchase new
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trains, worth 133 million euros,
and modernise the existing fleet
through the use of another 19.2
million euros.

In Asturias, new rolling stock will
also be acquired for the amount of
45 million euros, while for the re-
newal of its fleet another 10.2 mi-
llion will be used. In addition, works
are planned at commuter stations
with different types of tenders wor-
th 7.2 million.

In the Basque Country, progress is
also made in this matter. Amongst
other aspects, the regional govern-
ment will invest 11.4 million euros

in the refurbishment of the stations
and the line of the Txorierri rai-
Iway. Of these, 1.9 will be for the
renewal of the Derio-Zamudio sec-
tion, while the remaining 9.5 will
be dedicated to the integration of
the Txorierri stations with those of
Line 3 of the Bilbao Metropolitan
Railway Alongside these plans, me-
tro networks also look to the future
with new investors.

In the capital, they have the bac-
king of the European Investment
Bank (EIB). This body has granted
85 million euros (the first instal-
ment of a global loan of 200 mi-

X RAILWAY URBAN TRANSPORTATION NETWORKS IN SPAIN

Valencia Metropolitan Railway and Tramway 156.38 km (underground 27.30 km and surface
129.08 km)

Palma de Mallorca Metropolitan Railway 15.55 kilometres

119 kilometres / 14,9 and 14 kilometres
(Trambaix and Trambesos)

Barcelona Metropolitan Railway and Tramway
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Light railway and tramway systems are
also operational in Madrid, Barcelona,
Bilbao, Valencia, Tenerife, Saragossa,
Muircia, Alicante, Vitoria, Seville and
Granada.

llion) to finance 50% of Metro de
Madrid's investments until 2019.
The plan is aimed at refurbishing
and modernising its infrastructures.
Amongst the works planned, im-
provements in accessibility in the
stations, increase in the capacity
of the lines, renovation of safety
installations in electrical substa-
tions, modernisation of mechanical
staircases, renovation of ventilation
systems, trains and tunnels, along
with ticket vending machines.

In a similar vein is Ferrocarrils de
la Generalitat Valenciana (FGV),
which doubled the investment bud-

get in 2018 compared to previous
years and allocated close to 45 mi-
llion euros to new actions in Me-
trovalencia and TRAM d'Alacant.
A trend that follows over the next
couple of years.

The Metrovalencia network thus
meets the needs in terms of electri-
fication, signalling (level crossings,
interlocking and safety systems in
circulation) and control of facilities
(air conditioning, pumping and
ventilation). Work is being carried
out on the renovation of roads and
crossings, level crossings and fen-
cing, improvement of stations, ac-

cessibility and modernisation of toll
equipment. Also, in the improve-
ment of the passenger information
systems, as well as in the resump-
tion of the works of Line L10, and
the renovation and modernisation
of Line 9 linking Benidorm-Dénia
Tramway.

In Catalonia, the Generalitat (Re-
gional Government) has embarked
upon detailed planning of works
and budget allocations to unite the
16 kilometres that separate the two
ends of line 9 of the Barcelona Me-
tropolitan Railway, from La Sagrera
to Zona Universitaria, and thus end
the largest pending infrastructure
in the Barcelona metropolitan area.
All that remains is for the European
Investment Bank (EIB) to give the
green light to credit.

For its part, in the Basque Country,
the Bizkaia Transport Consortium
(CTB) has allocated 2.5 million eu-
ros to the provision of a redundant
command post for Metro Bilbao.
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High-speed Rail: Spain,a po

SPAIN WILL CONTINUETO
BOLSTER ITS HIGH-SPEED
NETWORK IN THE UPCOMING
YEARS WITH NEW INVESTMENTS
TO MAINTAIN LEADERSHIP BOTH
IN TERMS OF EXTENSION AND
INNOVATION.

HIGH-SPEED IN SPAIN:
GENERAL DATA

Source: Adif 31/12/2017.
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-re High-Speed Spanish Rail
Network (AVE) has established
itself as one of the most im-
portant networks in the world. The
country occupies the first place in Eu-
rope and the second in the world by
number of kilometres built and with
regard to the quality of its infrastruc-
ture. A position that is the result of
more than 25 years' intense work
and constant commitment to in-
novation.

Pure Iberian Width
Cormvertional Metwork
(12568 e track.
==paration)

In this way, the industry (which has
contributed to its implementation)
has developed a consolidated te-
chnical knowledge and pioneering
advances in rolling stock, enginee-
ring, signage or telecommunica-
tions that is now being exported to
projects of significant magnitude in
other countries.
Currently, Adif AVE runs 3,152 ki-
lometres of operational track. Of
these, 2,514 kilometres are high
speed, double electrified to 25 KV.,,
standard gauge

High Speed Starwdsed
Width Metwork (1,425
i trck s=paration]

272.730 Lmmmr

-
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width (1,435 mm.); 567 kilome-
tres correspond to the conventio-
nal network of pure Iberian gauge
width (1,668 mm.) and 71 kilome-
tres feature mixed network (com-
bination of standard and lberian
gauge width). This state-of-the-art
network has state-of-the-art securi-
ty and control technology solutions
implemented on the road and in
its control centres. Alongside this,
it has the most modern and best
equipped train fleet in Europe, rea-
ching travelling speeds of up to 350
kilometres per hour.

Since the first commercial trip was
made on April 21 of the year 1992
between the cities of Madrid and
Seville, the Spanish high speed has

Spain country
ranks first in
Europe and

the second in
the world in

terms of number
of kilometres
built.

grown at an astounding pace up to
the present time where it is now a
symbol of international identity.

Major challenges overcome

For the implementation of this mo-
dern network, major challenges
have had to be overcome, especia-
lly due to the complexity of the oro-
graphy of the country. As a result
of these challenges, large tunnels
and viaducts have been designed
and built, which have soon beco-
me amongst the most noteworthy
throughout the world. Amongst
them, the Guadarrama tunnel, 28.4
kilometres long, one of the longest
in the world and the Pajares tunnel,

24.9 kilometres long, on the list of
the largest in Europe.

Another of the characteristics that
make Spain a world leader in high-
speed technology are its advances
in signage and signalling. Presently,
it is the country with the highest
degree of implementation of the
European ERTMS Level 2 system
(European Traffic Management Sys-
tem), which is the most modern
available on the market. Around
2,000 kilometres of network have
been equipped with this system; of
which more than 1,000 kilometres
are fitted with Level 2, which is also
being implemented in the new lines
now under construction.

MAIN TUNNELS

GUADARRAMA TUNMNEL
28.4 kilometres

Ranked amongst the
longest in the world.

PAJARES TUNNEL I

24.9 kilometres
One of the most extensive
in Europe.
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It should also be noted that one  EHIGH-SPEED SCHEDULED ACTIONS: PERIOD 2018-2019

of the longest interoperable jour- |\ .diterranean Corridor

- Station of La Sagrera.

neys in Europe takes place in Spain,

-Vandellés- Tarragona.

between Barcelona and Malaga. In

-Castellén-Va 5s. Variable gauge width.

this country, avant-garde advances
have also been introduced, such as

-Valencia-Castelldn. Second track featuring mixed
gauge width.

the DaVinci System, the most ad-
vanced tool for the control of rail

—VaIencia—Xa’t]\(g;N‘ugj‘o de la Encina. o

traffic that has already been trans-

- Monforte deylg‘(’:‘{:l‘\/‘l‘urcia.

planted to other networks around

the world, such as Colombia, Great

- Murcia-Almeri

-Murcia-Cartagena. |

Britain, Lithuania, Morocco or Sau-  jis| antequera-Granada

- Almoddvar del Rio connection.

di Arabia. Its great quality is that it HSL Asturias
is capable of integrating into a sin-
gle application all the systems that
comprise the elements of a regula-

- Integration in Ledn.
-Ledn-LaRobla.Trackfeaturingmixedgaugewidth.
- La Robla-Pola de Lena. (Pajares by-pass). Y Vasca
-Vitoria - Bilbao.

tion and control centre. Furthermo-
re, it is adaptable to conventional
networks.

Y Vasca

- Vitoria - Bilbao.
-Bergara-Astigarraga (entrusted to the Government of
theBasqueCountryfortheconstructionofthelnfrastructure).

ExtremaduraHSL o

- Talayuela -Plasencia.

New developments

To all of foregoing, the Spanish de-
velopments in the field of electrifi-
cation are united, with the creation
of the wholly Spanish ADIF over-

HSLMadrid-Galicia

HsL "Conexion Chamartin

- Plasencia-Ca Badajoz.

- Zamora-Pedralba de la Praderia.

- Pedralba de la Praderia-Taboadela.
- Taboadela-Orense.

- Atocha-Torrejon de Velasco"

head catenary system, called C-350 '
and powered at 2 x 25 KV CA. HSL Palencia-Nogales

Likewise, in new track superstruc- Cantdbrico-Mediterraneo Corridor
ture new systems have been put
in place to change the width; so-
lutions that facilitate railway inte-

-Tramo Castején-Pamplona:
Vilafranca-Peralta.

Peralta- Olite.

Olite - Esquiroz.

roperability and that have already ~ Electrification South of Chamartin Terminus (tracks 18-21)

aroused interest in countries such

The Spanish high-speed rail network
figures in the upper positions of the
world ranking in terms of technology;,
extension and know-how.

MOST RELEVANT VIADUCTS

[ VIADUCT OVERTHE .
CONIREHAS.VISDUST ALMONTE RIVER
587 metres (HSL Madrid-Estremadura
Featuring one of the largest Portuguese border)
concrete railway arches (261 Among the most important
m of light) in all railway arch-viaducts in the
world.

of Europe.
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as Russia, where they use a mea-
surement different to the standard.
For all of these reasons, the Spanish
high-speed rail figures in the up-
per echelons of the world ranking
worldwide in terms of extension,
technology and know-how. This ex-
perience is now exported in the im-
plementation of networks of these
characteristics in countries such as
Turkey, Saudi Arabia, Great Britain
and the United States.

Investments

According to the plans foreseen
by Adif in the forthcoming years,
the deployment of the high-speed
network planned by the Ministry
of Public Works will continue. The
purpose is "to consolidate railway
routes connected to the European
high-speed network that guarantee
maximum performance, maximum

Source Adif Data as of 31/12/2017.



1,732

Lines Equi-
peed with
ERTMS

3,058

Lines equi-
pped with

ASEA,

e

147

Lines Equipped
with ATE -

EBICAB

reliability and operational safety, as
well as the best travelling times bet-
ween all regions".

Currently, there are several sections
under different phases of cons-
truction. Adif points out that "the
company's investment efforts are on-
going and aimed at making the new
infrastructures available to citizens
in the shortest timeframe possible,
always ensuring that the new lines
meet the highest safety standards".
Among the most flagship projects are
those that are in a stage of works or
that will begin shortly. Amongst the-
se, the corridor Murcia-Almeria, the
Navarre corridor, the Basque Y or the
branch of the line to Galicia between
Pedralba and Taboadela (Ourense)
and the one for Extremadura. Adif
Alta Velocidad has recently approved
several tenders and adjudications for
the Madrid-Extremadura high-speed
line, for a combined value of more
than 70 million euros.

2,994

Lines equipped
with CTC

The majority of them refer to supply
contracts for the main elements of
the railway superstructure, with spe-
cial incidence on the Plasencia-Cace-
res route and on the sections Ramal
Sur de Caceres and Navalmoral de la
Mata-Casatejada.

Secondly, we have corridors with
superstructure works, among which
is the Pajares Variation, La Encina-
Valencia, Valencia-Castellén (phase
2), and the Monforte-Murcia section

2,994

Lines Equipped
with Autormated
Locking Systems

-

2,868

Electrified
Lines

with the exception of the works per-
taining to the Murcia underground
section.

Furthermore, there are lines in
which the works are already very
advanced such as Venta de Ba-
Aos- Burgos, and the Zamora-Pe-
dralba de la Praderia section. And
in the testing phase are those for
Antequera-Granada, Chamartin-
Atocha-Torrejon de Velasco and
Vandellés-Tarragona.

In the forthcoming years, the
deployment of the high-speed
network will continue.

Administrator of
Railwgy Infrastructures

Gauge Electrification

Spain /France
Perpignan

Figueres Vilafant-Adif - LFP, S.A.
SNCF Reséau

1435 /1435 (mm) 25KV CA/
_1,5KvCC

Adif -IP

1668/1668 (mm) NO/NO
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Fostering

Innovation:

the differentiating value
of a cutting-edge service

THE CONSTANT BOOST TO R&D IS THE DIFFERENTIATING HALLMARK
OF THE SPANISH RAILWAYS. INNOVATION WILL CONTINUE IN THE
FORTHCOMING YEARS TO RESPOND TO THE TECHNOLOGICAL
DISRUPTION THAT IS TRANSFORMING SERVICES AND PROCESSES.
THE AIM, TO TAKE ADVANTAGE OF THE NEW TECHNOLOGIES THAT
FACILITATE THE CONSTRUCTION OF SMARTER SAFER AND BETTER

INTEGRATED SYSTEMS.

pain works intensely to main-
Stain the technological lea-

dership that characterises its
industry and provide smarter, safer
and better integrated transport sys-
tems. With the aim of responding
to the technological transformation
and the changes it introduces in
rail services. In this sense, the "In-
novation Plan for transport and
infrastructures  2018-2020" came
into being.
This initiative has an estimated in-
vestment of more than 76 million

54 MAFEX

euros in three years and seeks to
integrate and coordinate all the in-
novation activity of the companies
and institutions of the Public Works
Group.

The strategy of this program revolves
around four axes aimed at promo-
ting digitisation and associated ser-
vices. It seeks to "combine efforts
and generate synergies among the
different actors, unifying visions
through an analysis of the current
situation and a common vision for
the future".

SCHEDUL

This road to digital transformation
is structured on four fundamental
axes. These axes are grouped, in
turn, in 22 strategic lines that are

Chamartin Train Station, Madrid. Photo by Gallego Atomico.
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specified in 70 initiatives.

The first axis, entitled “User Expe-
rience’, intends to personalise the
offer according to the passenger's

00000
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Education, communication
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Source: Innovation Plan for Transport and Infrastructure of the Ministry of Public Works.

preferences so that it is, insomuch
as possible, fluid in all its possible
facets, namely physical and digital.
This block has three strategic li-
nes of action: mobility as a service
(Maas), travel without barriers and
the user's profile. The aim is to "ex-
pand the traditional concept of tra-
vel, offering the user products and
services according to their tastes and
preferences, as well as user loyalty
through the personalisation of the
transport offer". To accomplish this,
work will be carried out on digital

platforms that integrate the plan
bookings, purchase and electronic
payment, the multiple business mo-
dels linked to on-board services as
professional multi-media content.
The second strategic line includes
all initiatives aimed at improving
the user experience by redesigning
or eliminating barriers to travel,
whether via terminals, on-board, or
global accessibility to the network
(new methods of payment, develop-
ment and implementation of advan-
ced payment systems, ticketless va-

Innovation will continue in the
coming years to
respond to the technological
disruption that is transforming
services and processes.
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lidation systems implementation of
security controls without shutdown,
universal accessibility), as well as the
positioning in interiors in transport
terminals. The third line of this axis
revolves around Big Data and data
science, the creation of the user pro-
file and new operator-user commu-
nication channels, amongst other
aspects.

The second point, called "Smart
Platforms", is configured as a trans-
versal axis that gives technological
support to all the initiatives of this
plan. These innovative Platforms
gather and process information from
the companies of the Public Works
Group. In this way, quality, safety and
efficiency will be improved.

Along its strategic lines, it is worth
highlighting the work around the

new

genera-

tion stations,

the inclusion of

their data with the sha-

pe of the city or the integration of

BIM models.

The desire is also to develop the

"platform user "as a central repo-

sitory of information regarding pas-

sengers. The axis also includes the

creation of a smart freight platform

and another of intermodal and au-
tomated logistics innovation.

In the third axis "Intelligent Routes"

Innovation is
behind new
initiatives
that focus on
technological
advances.

Innovation Plan

for Transport and

Infrastructure
2018-2020

——

Source: Innovation Plan for
Transport and Infrastructure
of the Ministry of Public Works.

covers the aspects related to route
digitisation, as well as the connec-
tion between vehicles, infrastruc-
tures and territories. In addition, it
focuses on predicting patterns re-
garding mobility in order to impro-
ve the system's efficiency and thus
make the most accurate decisions.
Finally, the fourth axis of this plan
is dedicated to "Energy Efficien-
cy and Sustainability". The lines
of action are aimed at achieving a
transport system that is energy effi-
cient and respectful of the environ-
ment. Amongst the main initiatives,
the use of renewable energy gene-
ration systems or the use of surplus
energy for self-consumption or rein-
vestment into the grid is promoted.

Supporting innovation

Innovation is also behind other de-
velopment initiatives that focus on
technology as a means of improve-
ment. The fourth axis of this pro-
gram is also dedicated to promoting
start-up entrepreneurship through
synergies with the companies of the
Public Works Group. In this way, the
aim is to weave a network in which
all sectors are connected and in
which companies, universities, tech-
nology centres and entrepreneurs are
actively involved.
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International expansion:
Leading Spanish technology and
top-level know-how

THE CONTINUED EFFORT TO
PROMOTE THE RAILWAY IN
SPAIN IN THE LAST 25 YEARS
HAS NOT ONLY RESULTED IN
ONE OF THE MOST EXTENSIVE
AND MODERN NETWORKS IN
THE WORLD, MOREOVERIT
HAS CROSSED BORDERS.

58 MAFEX

ore than 25 billion in-
vested in the complete
renovation of a network

of 15,000 kilometres and 2,000 sta-
tions, including infrastructure, securi-
ty and rolling stock, have endowed
the Spanish industry with a powerful
technical capacity and a relevant con-
solidation in the world.

Technological excellence that forges
its path throughout the world. Simi-
larly noteworthy is that the private
sector is one of the main players in
this internationalisation process. The

78 partners that form Mafex, which
account for 80% of rail exports and
are currently present in more than 95
countries on five continents is also
worthy of special mention.

Furthermore, Renfe Operadora and
Adif, together with a large group
of leading Spanish companies, ex-
port now unique knowledge at the
highest level to successfully carry
out projects of major significance.
Both parties have combined their
advancements in R&D and know-
how and have become the favou-
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High speed train Medina-Mecca. The
Haramain project is the largest civil
work carried out to date in the
Middle East and one of the

largest on the planet.

red technological partners for the
construction and operation of new
high-speed lines, conventional net-
works, metros and trams in the five
continents, as well as in the supply
of state-of-the-art rolling stock.
For high-speed rail, particularly no-
teworthy is the commissioning of
the first lines of these characteris-
tics in different countries. Such is
the case of the HSL Mecca-Medina,

where Renfe and Adif are present in
the consortium selected for its start-
up. Another relevant example is the
HSL Ankara-Estambul in Turkey.
Another step forward in the world is
the recent selection of both compa-
nies as strategic partners in the de-
sign, construction and subsequent
operation and maintenance of the
high-speed project to unite the cities
of Houston and Dallas /Fort Worth,
in the State of Texas (USA).

Beyond the projects for the cons-
truction and start-up of new net-
works, Spanish know-how is closely
linked to the transmission of acqui-
red knowledge. In this connection,
Adif has advised India HSRC (High
Speed Railway Corp) in the planning
process of the high-speed lines.

Agreements

There are also Framework Agree-
ments, such as the one signed with
the Russian Railways (RZD) for the
exchange of experiences in innova-
tion, research and development of
railway technology. Furthermore,
ground-breaking Spanish solutions
have meant Morocco has selected
the DaVinci rail traffic control and
management system, developed by
Indra and ADIFs intellectual property,
for its rail network. In Colombia, it
also provided technical assistance for
the maintenance and development
of the Greta rail traffic management
tool in the Chiriguana-Santa Marta
section of the Fenoco company.
Another country that has relied on
the Spanish administrator and ope-
rator has been Egypt. The two com-
panies, together with Ineco, were
also selected by the Egyptian Natio-
nal Railways (ENR) to collaborate in
the implementation of the regulatory
framework and the improvement of
their railway safety management

Spanish technological
excellence in the field of rail
transport is now finding its

way around the world.

system. Together with the projects
carried out in the world and advisory
agreements, the Spanish technologi-
cal advances continue to arouse the
interest of professionals in the sector.
In recent years Spain has received
the visit of numerous international
delegations interested in to discover
more of one of the most advanced
rail systems in the world, as well as
the experience of Renfe and Adif in
their implementation.

Amongst them, Sweden, China, Bos-
nia-Herzegovina, Saudi Arabia, India,
Tunisia, Algeria, United Kingdom,
Bulgaria, Japan, Czech Republic,
Hungary, Uzbekistan, Croatia, United
Arab Emirates, Nigeria, Australia, Qa-
tar, Vietnam, Korea, Indonesia and
South Africa.

A promising future

The challenges achieved up to now
are of special relevance for Renfe
and Adif and both wish to conti-
nue along this growth path in the
forthcoming years. This is reflected
in the new strategic plan in which
Renfe Operadora is involved in, whe-
re one of the key sections is the fo-
reign market. One of its priorities is
to expand its presence in North and
South America. On the one hand, it
has already shown interest in high-
speed projects in Ontario (Canada)
and in the Rapid Passenger Train of
Costa Rica.

On the other hand, the company
has collaboration and advisory op-
portunities in countries such as Bo-
livia, Cuba, El Salvador, Costa Rica,
Paraguay, Mexico or Peru, where
there are important plans such as
the Bioceanic Train. Renfe Operado-
ra also studied a cooperation allian-
ce with the Hong Kong MTR group.
The aim, to participate in the West
Coast Partnership (WCP), which in-
cludes the future high-speed service
London-Birminghan-Manchester-
Leeds. Likewise, work is being un-
dertaken on a principle of agree-
ment with China Railway.

For its part, Adif International has
also transferred years to the market
cutting-edge technology and ex-
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MAIN PROJECTS AND INTERNATIONAL AGREEMENTS INVOLVING ADIF AND RENFE
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perience. The company has a wide
range of services ranging from te-
chnical advice, design and construc-
tion, cutting-edge advances for rail
traffic management, through tech-
nology transfer programs, financing
systems and asset management. All
of them made-to-measure projects
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that are increasingly sought after
throughout the world.

In this sense, they position themsel-
ves as a company that possesses one
of the most consolidated and ad-
vanced knowledge of the sector in
terms of network construction and
improvement of existing ones, as

O

well as an innovative management
and maintenance systems. A perk
of its international success is that it
"works with the most competitive
railway cluster in the world: the one
formed by leading Spanish compa-
nies in, present in some of the most
important projects in the world”. &
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Urban intermodality:

future of transport in citiesis dic

THE TRANSFORMATION OF URBAN
TRANSPORTATION SYSTEMS, OWING
TOTHE EMERGING DIGITISATION
PROCESS, BRINGS WITH ITTHE
CONSTANT INCORPORATION OF
TECHNOLOGICAL ADVANCES. A
TIME OF CHANGE IN WHICH R&D
TAKES ON SPECIAL RELEVANCE

TO PROVIDE SOLUTIONS TO
CHALLENGES SUCH ASTHE
INTEGRATION OF DIFFERENT
SYSTEMS.

62 MAFEX

Te world population continues
to grow at a rate of 74 million
people per year, according to
statistics published by United Nations
Organisation. In 2050, the figure of
9 billion inhabitants will be reached.
Although this growth is not homo-
geneous, concentration is present, in
more than two thirds of the total, in
large and medium cities and in their
peripheral areas.

This characteristic makes it more ne-
cessary than ever to have swift ac-
cessible, safe and comfortable public
transport systems in favour of private

vehicles The aim is to mitigate traffic
congestion and pollution, in addition
to contributing to the planet's sustai-
nability.

The figures indicate how the use of
different modes of transport increa-
ses. For metropolitan railways, for
example,

168 million passengers use the me-
tro systems per day in 182 cities in
56 countries around the world, ac-
cording to UITP data. In addition,
there are more than 10,000 railway
stations in the world and the tenden-
cy is to integrate different modes of



Urban intermodality

ital

The impact
of new
technologies
presents a
great challenge
in terms of
mobility.
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transport in public spaces in the neu-
ralgic centre of cities. Therefore, mo-
bility in cities and their surroundings,
it requires actions that advance the
growth of the different public trans-
port systems in a sustainable manner
and the optimisation of intermodali-
ty, an aspect where new technologies
can foster proper decision-making
processes.

In this panorama of upheaval, in
which inhabitants are increasingly
more numerous and, in turn, more
demanding, the impact of new tech-
nologies presents a great challenge
in terms of mobility. In a hyper-con-
nected world, digital transformation
(Big Data, loT, analytics, cloud, etc.)
also represents a great opportunity to
provide more and better services.

Urban digitalisation

One of the basic pillars to achieve a
new sustainable and integrated city

64 MAFEX
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model is through mobility. The use of
different means of transport (buses,
metropolitan and regional rail links)
in terms of passengers continues to
rise, and requires a constant process
of improvement on the part of ope-
rators and transport authorities to
promote a network that is as unified
and advanced as possible.

In this section, the intermodal centres
continues to garner greater relevan-
ce, where the different systems are
channelled in strategic points throug-
hout the city. Technology and data
intelligence are essential here, as
they help to map the modalities and
travel needs in a highly efficient man-
ner. Likewise, they allow us to inte-

ract with citizens and improve quality
standards and user experience during
their journeys (connectivity, real-time
information, etc.).

The digital universe provides a wide
range of solutions that open the way
to a new stage full of advantages
from numerous viewpoints: design,
infrastructure, management, opera-
tion, security and user services (direct
information, comfort while waiting).
The digital revolution reaches all areas
of urban mobility and has a special
relevance in intermodality where the
use of new technological advances
has a highly positive effect and can
achieve a comfortable, safe "door-
to-door" and tailor-made journey.

The digital universe provides
a wide range of new
solutions.
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Technology at the service of an
integrated state-of-the-art mobility

he essential technologies of
this innovative transformation
through mobility are based

on high capacity connectivity (new
generation) of mobile telephony or

J

=

5G), Internet of Things (loT) and Big
Data.

These advances facilitate the user's
journey and help foster public trans-
port, intermodality in cities and their

BIG DATA: DATA TO OPTIMISE MOBILITY

The use of Big Data, a large volume of
data,opensthedoortogreaterandbetter
knowledgeofpublictransportinthecities.
Thepossibilityofhavingapermanentcon-
nectiontothedifferentuserdevicescan
mean that operators foresee the user's
needsandprovidemoreservicesfortheir
greaterconvenienceWiththisknowledge,
applicationsaredevelopedthatautomate
andendowthesystemwiththepossibilityof
convertinghugeamountsofdataintoinfor-
mationthathelpsdecision-makingbecome
moreefficient,togrowintermsofresearch
anddevelopmentThishasarepercussionin
termsoflogistics,inthemodellingofopera-
tionsandtrafficmanagementinrealtime.lt
alsoservesforacompleteanalysisofmobi-
litypatterns(mobilephonedata,socialnet-
works,etc),andthedetectionofaccidents.
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peripheral areas, thanks to the ad-
vantages they boast for full integra-
tion of the different systems (under-
ground, tram, suburban railways,
etc.)
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BLOCKCHAIN

Blockchainisalsoalreadyaprioritytech-
nologyforintermodalcentres,duetoits
multipleuses:identificationofpassengers,
issuanceoftickets,administrationofmore
intuitiveloyaltyprogrammesjmprovedbag-
gagetrackingsimplifiedpaymentmethods,
etc.

It is an option that allows for different
agentsofpublictransporttoworktogether
and with greater efficiency.
Thisnewsystemofdistributeddatabases
allowsseveralactorstoshareaccesstothe
sameinformationinasecureandconfiden-
tial manner.

MACHINE LEARNING:
EFFICIENT ROUTING
MANAGEMENT

Innovationssuchas"MachinelLearning"
offertheopportunitytoanalysetheenor-
mousamountofdatathatisgeneratedcon-
tinuously in urban transport networks.
Theapplicationsofmachinelearningwithin
urbanintermodalitycanbeusedtouseal-
gorithmsandanalysedatatosubsequently
carryoutpredictiveanalysesthatallowfor
advance routing management.
Itisanideal optiontodeployasystemof
self-managementofpublictransportina
Smart City.

INTERNET OF THINGS (IOT)
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Thedigitalinterconnectionofeverydayob-
jectswiththelnternetiswhatisknownas
loT,inlinewithitsinitials.Theuseoftech-
nologythroughthelnternetisakeyfactor
intransportsystemstoday,sinceitallows
fortheconnectionofinfrastructures,sta-
tions,administrationsystems,andother
assetshithertounknownuntilthepresent
time.Connectedtransportsolutionshelp
innumerouswaysinthefieldofintermo-
dality.Forexample,theoperatingcostsof
fleetmanagementandunitlocationand
maintenancearereduced,thusincreasing
theefficiencyofthenetworks;securityisin-
creased(videosurveillanceandmonitoring
solutions)andnewservicesareprovidedto
users(betterexperienceforWi-Fiaccess tic-
ket purchasing, etc.).
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Innovation:

promotion of the cohesion
of the different networks
for full urban mobility

THE TECHNOLOGICAL ADVANCES OF THE DIGITAL ENVIRONMENT
HAVE CONTRIBUTED GREAT ADVANTAGES TO ACHIEVE A
TRANSPORTATION NETWORKTHAT IS AS UNIFIED AND EFFICIENT AS

POSSIBLE.

e major cities of the world are
I committed to implementing
models of "smart transporta-
tion" to achieve a combination of
modern networks that are comforta-
ble and safe for the user.
The aim of the introduction of new
technologies and the arrival of the
digital era is to improve the end-user
experience of multimodal transport.
The commitment to R&D is shifting
towards automated rail transport in
which improvements are achieved in
aspects such as efficiency, effective-
ness and safety. In the field of mobili-
ty, it translates into providing passen-
gers with uninterrupted service, as
made-to-measure and comfortable
as possible.
Within this transformation, there are
key elements such as mobile devices,
which become a centre of commu-
nication and interaction in real time.
Its usage is increasing on the part of
the passenger. In fact, 76.05% of

68 MAFEX

on-line reservations for train and bus
tickets for medium and long-distance
journeys that were made in the year
2018 were booked via smartphones.
Mobility understood as service
(Maa$S) guides this change in which
we wish to offer customised solu-
tions based on individual needs to
ensure easy access to the most ap-
propriate mode of transport for each
passenger. Another substantial chan-
ge that is included in this concept is
the increase in the use of shared tra-
vel services, which also opens a stage
to new business models. The aim is
to offer customers combined mobili-
ty packages as a viable alternative to
car ownership.

To this end, the railway industry
works on making the market avai-
lable constant advances in rolling
stock (intelligent digital train), energy
efficiency (zero emissions), optimised
infrastructures (stations and intermo-
dal terminals), safety, etc.
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SMART DESIGN

Technologicaladvancesalsoreachthede-
sign of stations where several means of
transportconvergeTheconstructioninfor-
mationmodelling(BIM)assumestheevo-
lutionofthetraditionalcivilengineering
design systems based on the plan.
TheBIMmethodologywillprovideleverage
tothedevelopmentofinnovativeinfrastruc-
tures.
Nowaspectssuchasgeometric(3D),time
(4D), cost (5D), environmental (6D) and
maintenanceinformationhaveabearing.
BIM also entails the implementation of
theprojectandextendstothroughoutthe

lifecycleoftheintermodalbuilding,which
allowsfortheoptimalmanagementofthe
facilitiesandaconsiderablereductionin
operating costs.
Themergerbetweentechnologyandar-
chitecturewillalsobringgreatadvantages
fortheuser,whowillbeabletoobtain,for
example,completeon-siteinformationinan
innovativeway:virtualassistanceandtour
oninteractivefloors,sensitivedatapanels,
dynamicsignalling,Wi-Fi,etc.Itspassage
throughthemultimodaltransportterminals
willthusbeeasier,morestreamlinedand
comfortable.

The arrival of the digital age is

aimed at improving the user's final
experience.

SMART STATIONS

Theintermodalstations(buses,subway,
commutertrains)aremovingtowardsanew
modelwheretechnologyplaysakeyrole.
Thesearesmartcentresthatapplythelatest
developmentsinthelnternetofThings(loT),
theCloudandBigDatathatallowusersto
enjoyawiderangeofservicesinrealtime
whilemakingtheirtripauniqueexperience.
Thisisanewmodelthatprovidesdirectmo-
nitoringandassistancethroughmobiledevi-
cesforinstallationsandassets(lifts,cameras,
ticketing,check-in,escalators,etc.)anda
wide range of services.
Intheseareasofexchange,advancedcom-
municationsinfrastructuressuchasthe4G
and5Gnetworksareimplemented,aswell
asfacilitatingaccesstotheWi-Finetworkfor
passengers.
Theseadvancesallowfortheimprovement
oftheoperational,economicandsustaina-
bleperformanceofurbanmobilitynetworks.
Theexaminationoflargevolumesofdata
(BigData)improvesthedecisionmakingin
theplanningofoperationsandresultsin
greater security and efficiency.
Adaptationtothisnewtechnologicalevolu-
tionmakesitpossiblefortheseterminalsto
beconnectedwithothertransportsystems
andwiththedifferenturbanservices;allthis
as part of the concept of "Smart City".
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INTERACTIVES STOPS

newoptions(monitors,touchscreensand
interactivewithservicessuchasGoogle
Outside)arehighlyextensive:information
onwaitingtimesinrealtime weather,al-
ternativestoreachonesdestination,tourist
routesandculturalprogrammesandshop-
pingareasinthecity,freelnternetaccess,
etc.
ExamplesarefoundinLondon,Parisor
Madrid,amongstmanyothercities.Thisis
complementedbytheexpansionofon-site
proposalsforthepassengersuchasthe
provisionofspacesforthesaleofgroce-
ries,freelibrariesandconnectionsforchar-
Technologicalintegrationinpublicintermo- suchasthemultipleservicesprovidedinthe gingelectronicdevicessuchastabletsor
daltransportalsotranslatesintoadvances differentstopsalongtheroute.Inthem,the smartphones.

DIGITISED ENVIRONMENTS AND TERMINALS

Thetraditionaltransportterminalsgiveway,
thankstonewtechnologies,todigitisedin-
frastructures,withmovement,wherefacili-
tiesandpassengerscanbeinterconnected
through networks and sensors.
Weareshiftingtowardsanewerawhere
automationbringsnewservicesthatwill
improveintermodaltravel Therearealready
innovativesystemsformanagingtheenvi-
ronmentinstations,suchasthecityofTou-
louse(France).Throughcentralisedsensors,
itadaptsthelightinglevels,ventilationor
thedisplaysofdataoftheenvironmentta-
kingintoaccountthetimeofdayorpassen- stationoftheoperatorKorail(Korea),con- throughtheoptimisationofsignallingand
gerflowlnotheroccasions,asintheSuseo nectiontimeshavebeenimprovednotably access to the facilities.

SINGLE TICKET: INTEGRATE ALL MEANS

Thediversity of tickets thatapassenger
mustuseonseveralnetworksinasingle
journeycanhaveadissuasiveeffectonthe
useofpublicsystemsovertheprivatecar.
Hence,numerouscitiessuchasBarcelona,
Valencia,Lisbon,Rome,Brussels,amongst
othershavealreadyimplementedthesingle
ticketsystem,amodernalternativethatfa-
vours intermodality.

Thetechnology appliedinthese cases
makestheroutemorecomfortableforthe
userandavoidsduplicationsinthenet-
work.
Furthermore,theindustryofthesectorhas
madeavailabletothemarketahighrange
ofintegralsolutionsfortheintegralfarema-
nagement of multimodal transport.
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CONTACTLESS TECHNOLOGY AS A MEANS OF PAYMENT
*} F 1

Thewayofacquiringtheticketalsotendsto
bedigitallnnovativemeansofpaymentare
promoted suchastactiletechnologyWithit
youcanmakethepaymentinsidethevehi-
cles or directly in the ticketing point.
Thiseliminatestheneedtopreviouslypur-
chasetickets,cards,transportationtickets
orhavingtogototicketofficesorvending
machines.
Onanintermodaltripitallowsforfaster
andsimpleraccess,minimisesthecostsof
issuingticketsfortheoperatorfacilitatesthe
identificationoftheuserwhendealingwith
nominal cards.
Italsoallowsustoobtaindatasuchasre-
currence behaviouroriginandcarryingout
studies on users.

AUTOMATION
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Progressinvolvingvehicleinstrumentation
andGPSself-navigationarealsohighlyno-
teworthy.Theindustryisdevelopingautono-
mousvehiclesthatwillbeapartofurban
intermodalityinthefuture.Intherailway
field,theseadvancesreachspheressuchas
automatic driving systems.
Thetechnologicalsolutionused,"Automatic
TrainOperation"(ATO),isbeinginstalledin
urbantrainsendowedwithaCTBCplatform
(ControlofCommunications-BasedTrains).
Inanetworkwherethereisintensetraffic,
asinlargecities,having theseadvances
helpstooptimisemanagementbyreducing
theintervalbetweentrainsandshortening
journey times.

BIOMETRY SYSTEMS

Thesinglerecognitionsystembasedon
thepassenger'straits(fingerprints,retina,
facialpatterns,voice etc.)isprovinghighly
useful in train stations, buses, airports
and,ingeneral,inplaceswherethereisa
constanttrafficofpeople,itallowsforthe
optimisationofauthenticationprocessesin
on-linepaymentprocessestoprotectope-
rations, etc.
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INTEGRATED CONTROL CENTRES

Themanagementofrailwayoperationsin
urbansystemshasadvancedinreliability
thankstothecentralisedcontrolcentres
(CTO)Theintegrationofthecontrolsystems
contributestotheoptimisationoftheope-
rationofthenetworksandthemaintenance
of the infrastructure.

Trafficcontrolisunifiedfromasinglesta-
tionfromwherethesignalsanddiversions

aremonitoredthrougharemoteconnection
usingcomputerisedmeans.Theinformation
isdisplayedonscreensshowingthetrainsin
circulation and the routes available.
Thetechnologicaldevelopmentsmakesche-
dulingandregulationofcirculationmore
secureanduser-friendly,aswellasthema-
nagementofwork,incidentsandthesuper-
vision of associated facilities.
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SECURITY:VIDEO SURVEILLANCE

Theincreaseinthenumberofpassengers
andthegreatercomplexityoftransport
terminals,suchaslargeexchanges,make
it necessary to haveacentral manage-
mentsystemasadvancedaspossiblethat
protectsusersfromcriminalactivitiesor
preventsbehaviouralpatternsthatdisturb
public order.

Inthese platformskeydataisloaded, as
wellastheinformationofglobalpositioning
systems"GlobalPositioningSystem"(GPS)
and alarmes.
Thenewsystemsofvideosurveillanceand
analysis,accesscontrolallowtoidentifythe
faces of people with greater clarity.
Thecommunicationbetweentheplatform
andthedeviceslies,increasingly,in3Gand
4G wireless networks.

MODULAR AIRCRAFT
TO CONNECTWITHTHE
STATIONS

Moreinthelong-term,inSwitzerland,re-
searchersworkonthewell-known"Clip
Air"Thesearemodular,dockableairpla-
nesdesignedforpassengerstodisembark
ontheplatformofthetrainstationoftheir
destinationwithouthavingtoenterthe
airport.

DIGITAL TRAINS: A NEW TRAVEL CONCEPT

Digitisationhasalsoreachedthehighest
rollingstockandothervehiclessuchasbu-
ses.Sometrainsalreadyofferatrip100%
connectedtousers,withWi-Fiandonline
communication.

Differentappsprovideinformationabout
wheretherouteis,placesitpassesthrough
augmentedrealityoractivitiesofinterestat
thedestination.Furthermore theuserscan

connectwithmanagementcentreandcom-
munication via their phone.
Somemorecutting-edgedevelopments
focusonthedevelopmentofnewmo-
dularplatformsthatcanevenoperate
onthepaintedlinesoftheasphalt,sin-
cetheyareequippedwithsensorsthat
allowthemtofollowthewhitelineson
the streets.

MOBILE APPLICATIONS AND COLLABORATIVE ECONOMY

Passengers'connectivityisbecoming
morefunctionalonurbanrentalpointsfor
bicycles,servicesformotorcyclesandcar
sharing,etc.Anothersubstantialchange
isthetendencytounifyinasingleapp,

inrealtimeandinthesamespace,allthe
relevantinformationthatmakesitunne-
cessarytovisitseveralwebsitestomake
queries.Italsoallowsforthevisualisation
ofschematicand geographicmaps of

eachnetworkandthetwitteraccountsof
theoperators.Alsoincludedisasynchro-
nisationservicewiththecloudthatallows
theusertonotlosetheinformationifthey
switch devices.

Theseadvancesencouragetheuseoftrans-
portjourneyswheremorethanonemeans
oftransportmustbeused. Applications
thatrevealroutes,incidents.Citiessuchas
Madrid,Barcelona,London,Moscow,New
York,SaoPauloorTokyohaveappsthatin-
cludeallthenetworksthatareavailablein
thecity,andallowyoutoknowschedules,
calculateroutes,publicandthecollabora-
tiveeconomywithnewconceptssuchas
crowd-parking"CarasaService"or"Car-
sharing"thatjointhechainofoptionsthat
complementurban mobility networks.
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X ALSTOM ESPANA

Withincreasingurbanization,ourcitiesand
operatorsneedtoprovideanefficientmobi-
litysystemTheoptimizationofthemultimo-
daluseoftransportcanhelpachievingthese
goalsTherefore AlstomSmartMobilityLab
locatedinSpainhasdevelopedtheMastria
solutiontooptimizetheuseofmultimodal

SOME MAFEX MEMBERS WITH

transportationsystems.ThankstoMastria,
alltheactorsofmobilityinagivencityare
linked:bus,tramandmetronetworksbut
alsotaxi,sharedcarsandbikes,police etc.
Theobjectiveistomaximisefluiditybet-
weenallthemeansoftransportationina
cityandtoorchestratepassengerroutes.
Thankstotheapplicationofadvancedata

analytics,itcanalsopredictandanticipate
possibleincidents,inordertoimprovemobi-
lity management within the city.
InthelatestSmartCitiesExpoWorldCon-
gress(SCEWC)heldinBarcelona,Mastria
wasrecognizedasoneofthebesttech-
nologiespresentedintheareaofurban
mobility.

X BOMBARDIER SPAIN

TheBEMU (battery-electricmultiple-unit)
versionoftheBombardierelectricbattery
train,knownasTALENT3,wasawardedthe
BerlinBrandenburginnovationawardforits
contributiontopromoteanenvironmentally-
friendlymobility,asitisanemission-free
train.
Bombardierwillallocatethewholeprizeto
promoteinnovationandsocialresponsibility.
TheSpanishfactoryofBombardierinTrapa-
ga(Vizcaya)ispresentintheengineering
ofthe'family'of TALENTtrains, participa-
tinginthedevelopmentoftheTALENT3
tractionconverter.Specifically,theTrapaga
team,madeupof9professionals,started
workinginthisprojectlastAprilandper-
formsthemanagement,purchaseandma-
nufacturingof2modelsofconverters(TC

3V02 ==
controlboxofthetransformer(TCB4W .

and TCB 2W).
The BEMU version of the TALENT 3 is
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equippedwithlithium-ionbatteries,being
abletooperate,inaddition,onnon-elec-
trifiedlines,thusallowinguninterrupted
railconnectionsandprovidinganecolo-

gicalalternativetodieseltrains,signifi-
cantlyreducingCO2andnoisepollution
emissions.
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PROJECTS IN URBAN INTERMODALITY

BIG DATA
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XTPF GETINSA-EUROESTUDIOS
Thenewtechnological paradigmsof
BigData&AnalyticsandoftheloTare
changingthewaytransportplanners
andoperatorsobtaininformationabout
mobilityandcalibratetheirdemandmo-
delstoevaluateinvestmentprojects.
Thisimpliestheneedtoredesignthe
informationsystemsandespeciallythe
wayinwhichnewdata,bothstructured
andunstructured,iscollected,stored
and processed.
TRNTARYEThasbetonthisnewtech-
nologytocarryoutthemobilitystudies
andovercomethegrowingdifficulties
ofthetraditional survey methods.In
thissense,thecompanyisleadingtwo
significantprojects:Analysis,design,
installationandcommissioningofan
analyticalplatformfortrafficandtrans-
portmodelinginMadridandAnalysisof
mobilityandmodelingoftheTenerife
Island transport system.

X TELTRONIC

Anintermodaltransportoperator,oreven
ifthedifferentmeansoftransportarema-
nagedbydifferententities,canuseasingle
communicationsystemforallofthem,fa-
cilitatingcoordinationandinteroperability.

This is possible using the

sameTETRA infrastructure, radiotech-
nologywiththenecessaryfunctionalities
andinteroperabilityandspectralefficiency
conditionstomakeitpossible.Employinga
singlesystemreducescosts,facilitatesma-

nagementandmaintenancetasksand
boosts connectivity.
Teltronichasalreadydevelopedsuccessful
experiences,suchastheltelazpinetwork
usedbyEuskotren(trains)andBilbaoMe-
tro. ™

MAFEX 75



FORWARDED

The Basque Country is

committed to future mobility

ARANTXATAPIA, MINISTER OF ECONOMIC DEVELOPMENT AND INFRASTRUCTURE

e live in a society of cons-
tant changes; changes
that take place with ever

increasing speed. Our way of life, our
way of communicating and of trave-
lling have all changed. Today, mobility
is facing a transition period to a new
model that is still unknown but full
of opportunities. For this reason, it is
the task of the Public Administrations
to ease this transition to sustainable
mobility by implementing actions de-
signed to overcome the barriers and
reluctance to change, which requires
the involvement of our industry, our
civil society and of the public admi-
nistrations.

Consequently, | would like to reaffirm
the commitment of the Basque Go-
vernment to a Sustainable Mobility
Model for the entire Basque Country,
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with the railway system as the central
axis, based on environmental, econo-
mic and social principles. Sustainable
Mobility includes cross-cutting is-
sues that require the coordination of
many elements at executive, sectoral
and policy levels, with different out-
looks to be considered.

The Basque Country is not starting
from scratch but we need to come
up with alternatives that will help
alleviate the social, environmental
and economic costs of the current
model and move forward towards a
sustainability-based system. Indeed,
this change will require a level of
organisation and deadlines capable
of meeting the needs of all stake-
holders, public administrations, in-
dustry and users so that the new
scenario to which we aspire can be

seen as an opportunity and not as
a threat.

The railway is the key transport sys-
tem in the Basque Country. The rai-
Iway is the most sustainable system
that exists for travelling. It is 100%
electric and does not emit CO2 to
the atmosphere. It is a system that
is accessible to all users and is on
time and efficient every day of the
year. It is a high-capacity system that
enables us to transform our cities
into user-friendly places: today, a
train can carry 400 people, which
is the equivalent of 5 buses or 100
cars.

The Basque Country is working to
achieve a competitive rail network,
for both people and goods. A net-
work at different levels: High-speed,



X Forwarded

intercity, suburban or urban based on un-
derground and tram services.

The railway system has become the back-
bone of the public transport system. We are
extending the Vitoria-Gasteiz tram network
to the south and, soon, to Salburua/Zabal-
gana; in Gipuzkoa, we are modernising the
system and the new underground route of
the TOPO in Donostia will enable us to reach
the universities and new neighbourhoods;
in Bizkaia, the Metro is still growing and Line
3 will improve connections to more neigh-
bourhoods of Bilbao, Galdakao or Txorierri.
The Basque “Y” is on the final stretch with
a view to building the high-speed stations
and accesses to the Basque capitals.

We are moving towards a more sustaina-
ble mobility system in the Basque Country
by increasing the demand and use of both
the railway and the electric transport sys-
tems. We are working on three sectoral in-
dicators, which are the increase in the use
of electric vehicles, the need to promote
the recharging infrastructure, and the elec-
trification of public transport.

We are prioritising public and collective
transport schemes, opting for means of
transport that do not use fossil fuels. There
are several examples of the implementation
of electric public transport, such as the BEI-
SEB (Smart Electric Bus) in Donostia or Gas-
teiz (with exclusive lanes and traffic priority).

We need to boost the development of the
local economy and knowledge, being ca-
pable of producing most of our supplies,
services, innovation and resources required
by future mobility solutions at an interna-
tional level: technological and industrial
development.

Indeed, we are talking about putting to-
gether a single system. We want to design
an integrated transport framework that
will provide users with what we call a sin-
gle system, full interoperability. And it must
come with a truly attractive offer.

The Basque Country enjoys a favourable
environment for the adoption by civil so-
ciety and businesses of sustainable mobili-
ty options through its experience, training,
promotion and awareness-raising actions.
We are preparing ourselves for the trans-
port of the future.

We are developing projects at the TAV stations in Donostia, Bilbao and Gasteiz.

Work on the underground section of the Topo is making good progress in Donostia.

Gasteiz has had a tram system for 10 years and, in 2019, it will extend toward the south of
the city.
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Progress in energy storage for
signalling and communications

systems

he European R&D projects gea-
Tred towards energy harvesting

and storage for railway appli-
cations such as ETALON are of major
significance for the train of the future
as they seek out new solutions that
optimise its performance while incre-
asing safety.
ETALON will provide improvements
to the train’s functional aspects, by
offering an alternative energy supply
and sturdy radio communications
system between vehicles that will
form the basis for the verification of
train integrity, once ground detection
systems have been removed (track
circuits, for example). Furthermore, a
solution has been proposed whereby
energy and field communications ca-
bling will be reduced, thus providing
an independent energy source and
radio communications operating via
remote wayside objects.
This initiative has been managed un-
der the auspice of the UNIFE (Union
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ARDANUY INGENIERIA PARTICIPATES IN THE EUROPEAN PROJECT
ENTITLED “ETALON’, WHICH WILL CONTRIBUTE TO THE IMPROVEMENT
OF TRAINS'FUNCTIONALITY AND REMOTE CONTROL OF TRACK
OBJECTS IN ORDERTO FACILITATE THE ADOPTION OF ERTMS L3.

Des Industries Ferroviaires Europeen-
nes), which is formed by nine part-
ners and boasts the participation of
the Spanish firm Ardanuy Ingenieria.

Ardanuy Ingenieria works, alongsi-
de the rest of the participants, in the
development of solutions for ener-
gy harvesting and storage that can
power controllers of remote wayside
objects and on-board train integrity
detection systems. These must be
suitable for their installation in areas
where energy supply is troublesome
(remote areas and those with difficult
access, freight lines and trains etc). In
addition, the aim is to submit a solu-
tion that allows for the minimisation
of energy and communications ca-
bling. The project includes the identi-
fication of technological candidates,

Energy & communication

the creation of technical specifica-
tions and functioning requirements,
the development of prototypes along
with the integration, testing and va-
lidation in a simulated environment
running in real time.

The final aim, as well as providing
a technically feasible solution, is to
reduce the cost of the installation,
testing, service start-up and commer-
cialisation stages.
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The age of the digital customer

survive the disruption and
thrive in the digital era, com-
panies must transform them-

selves, redefining every element of
their value chain. Due to the rapidly
changing environment, the market
still needs to understand and gain
trust in what is behind this digital
business transformation.

A growth mindset is necessary, as well
as an end-to-end expert assessment
and transformation guidance. Digi-
tal Business Transformation is only
successful and sustainable when you
combine both Digital Culture and Di-
gital Capability.

Digital Culture must be encouraged
internally within the organization.
That’s why leaders with Digital Vision
differentiate between Digital Inves-
tment and Digital Advantage. The
key elements for Digital Culture are
to spread the digital strategy from
top to bottom, in addition to the
strategic definition of new roles and
skills and people commitment.
Regarding Digital Capability, it is im-
portant to start from the point that
digital technologies are in service to
offer excellence in the digital custo-
mer experience. A key tool to promo-
te new business models and, above
all, to offer digital operational exce-
llence.

If predictive maintenance implemen-
tation is one of your digital business
transformation goals, “Product-ba-
sed” and “Software as a Service” busi-
ness models are obsolete.

How are you going to ensure a
successful business transformation
towards predictive Maintenance if
you are only contracting software?
Who is assuming the risk of that in-
vestment? What is your core? What
do you really need?

The truth is that monitoring and pre-
dicting are not the same, currently in
the market, 96% are monitoring so-
lutions. Just 4% of the solutions are

PREDICTIVE MAINTENANCE IS NOW A REALITY AND OFFERS
ITSELF AS A DIGITAL TRANSFORMATION SERVICE THAT ENSURES

SUCCESS.

NEN

colutions

PREDICTIVE BRAIN

w

SUCCESS AS A SERVICE

+ B5K HOLLING STOCK ASSETS
CONTRGLLED WORLDWIDE

www.nemsolutions.com

predictive digital services, 3% (out of
the 4%) belongs to OEMs own plat-
form. So, just 1% of the current mar-
ket services are predictive specialized
open Suppliers.

Data has to be transformed into a
Monetizable Asset. Suppliers have

to demonstrate how they can make
money out of data. “Black-boxes”
are not an option for Data-Driven Bu-
sinesses.

Predictive Maintenance is a reality
and it is offered as a Digital Transfor-
mation Service guaranteeing success.
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Spanish Engenieering, present in
Akiem locomotives

ombardier Transportation has
Bsigned two contracts with

Akiem, a rolling stock lea-
sing company, for the supply of 33
BOMBARDIER TRAXX locomotives.
The delivery of these locomotives,
which include the TRAXX MS2 (mul-
ti-system), TRAXX AC3 (alternating
current) and TRAXX DC3 (direct cu-
rrent) models, is scheduled between
2019 and 2021.
The Bombardier site in Trapaga,
Spain, is the center where the trac-
tion converters and auxiliary con-
verters for these locomotives are
manufactured, being also respon-
sible for the management of the
operational project, covering from
the selection of suppliers and stock-
piles to the final tests and shipment
of the converters, passing through
the intermediate stages of supplies,
manufacturing, testing and final ins-
pections.
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BOMBARDIER TRANSPORTATION HAS SIGNED TWO CONTRACTS
WITH AKIEM, A ROLLING STOCK LEASING FIRM, FOR THE SUPPLY OF

33 LOCOMOTIVES.

The Biscayan site is currently the
center of excellence in the manu-
facture of high-power converters for
the Bombardier TRAXX locomotive
platform. These include the new
families of AC3 converters, 1 and 2
systems for alternating current, DC3
for direct current supply and the
new MS3, the latest generation of
multi-system locomotives, equipped
with the Last Mile function, which
enables them to drive in non-electri-
fied sections.

Among the advantages of the TRA-
XX platform for rail freight trans-
port, in addition to the high trac-
tion power, stand out its economic

and ecological operation, having an
Ecomode system able to reduce the
total energy consumption by 5%
when switching off the traction mo-
tors individually.

The locomotives are also designed
with @ modular maintenance that
allows to reduce the downtime ma-
king the mechanical service faster
and easier.

Compared to similar locomotives in
their class, these locomotives increa-
se the traction capacity, being able
to pull one more car and increasing
its efficiency by 1.9%, which in the
long term means significant savings
for the operators.



K Breaking News

Centralisation of intermodal
transport within DENEVA

ICON MULTIMEDIA TACKELS THE CENTRALIZATION OF THE
INTERMODAL TRANSPORT OF FERROCARRILS GENERALITAT
VALENCIANA (FGV) WITHIN DENEVA PLATFORM.

management of the different means of transport. This esta-

blishes a point of control for the management of incidents.
Also, its increases the communication of available data, being able
to insert other information sources such as Smart City, Puerto de
Valencia, etc.

The main task is the interfaces design that consolidate the

The project manages data from different sources
through DENEVA, which has a powerful
content presentation layer. The Bu-
siness Intelligence module
adapts different confi-
gurable contents and
it is available for the
use of spaces by third
parties.

rFrrrerdredeerdee
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The future wagon:
The intelligent wagon

he future wagon will be an
Tintelligent wagon that inte-

grates an loT ecosystem that
leverages innovation opportunities,
in terms of noise emission, weight,
capacity, logistics and life-cycle costs.
Several new services enabled by key
technology-drivers will be available,
such as wireless communications and
accurate positioning capabilities. Mo-
reover, both the performance enhan-
cement and lower cost of compo-
nents such as sensors and processing
units will also leverage the services
expected from the intelligent wagon.
Cargo and wagons will be monito-
red through the use of sensors, the-
reby improving logistics and LCC by
means of CBM.
The wOBU (wagon On-Board Unit)
component will use low-cost and
high-performance processing units
and their corresponding interfaces
to manage all the intelligent wagon

Cargo monitoring

. Wagon monitoring

. Autonemous power supply

m Wireless on-board unit

THE SHIFT2RAIL INITIATIVE'S IP5 INNOVATION PROGRAMME,
SETS THE PATH FOR THIS FUTURE VIEW OF RAIL FREIGHT. CEIT-1K4
TECHNOLOGY CENTER IS COORDINATING THE WORKWITHIN THE
JOINT UNDERTAKING TOWARDS THE INTELLIGENT WAGON.

data. These data could also be em-
ployed for the driver assistance sys-
tem (DAS).

Finally, intra-train communication
and trackside communication will
provide cloud connectivity and allow
operators and customers to manage
relevant information. As a conse-
quence, new services and business
models will be leveraged. The figure
attached depicts the intelligent wa-
gon concept.

With the aim of answering the fre-
ight market’s demands for the modal
shift to rail, in addition to the intelli-
gent wagon, the future freight train

*

GPs/
GALILEQ

WSN

82 MAFEX

Py

will also include a number of other
innovations.

Next-generation freight bogies and
wagons will be lightweight, faster
and safer. New freight propulsion
concepts will offer more attractive rail
freight services by maximising flexibi-
lity and efficiency and reducing ope-
rational and maintenance costs. And
autonomous train operation (ATO)
for freight operation will increase the
competitiveness of rail freight trans-
port, improve operational efficiency
and optimise the use of resources.

END-U3ERS
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More complete projects thanks to
Implaser’s BIM signaling

e BIM methodology involves
I a collaborative work system. It
stores data, makes calculations
or manages projects.

Programmes like Auto-cad used it
for designing. Now, most architects,
engineers, etc, likewise, work with
the BIM methodology. What does it
comprise? It is a collaborative work
system. It is used to store data, make

calculations or manage projects.
Engineers, architects, technical ar-
chitects, draughtsman, builders,
etc. often work on projects in which
all elements completely influence
all defined information (including
costs). With the BIM methodology,
the moment one of these profes-

IMPLASER

GRAPHISOFT.

ARCHICAD

AUTODESK
REVIT

EN IMPLASER SE HAN DIGITALIZADO LAS SENALES EN AUTODESK
REVITY ARCHICAD. EN SU WEB TIENEN DISPONIBLE LA DESCARGA
DE LOS BLOQUES DE EXTINCION (6 UNIDADES) Y EVACUACION (20

UNIDADES) EN AMBOS PROGRAMAS.

sionals enters the slightest modifi-
cation, the rest of the affected ele-
ments will be changed or adapted
automatically. And these changes
will be available to the rest of the
project’s participants.

BIM our products

Fire safety and evacuation signaling
is mandatory. Thanks to BIM appli-
cation of Implaser products, you

can create more comprehensive
projects. Include these signaling ele-
ments afterwards, and very quickly,
do a recount of the building’s needs
(number of signs of each BIM signal
type: evac or fire safety).

At Implaser, we digitalize signs in
Autodesk Revit and Archicad. On
our web, you can download fire
safety (6 units) and evac (20 units)
blocks in both programs.
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INNOVATION

Nanotec, new-generation composite

TECNIVIAL UNDERTAKES A PROJECT, CO-FINANCED BY CDT,
GEARED TOWARDS THE CREATION OF STATE-OF-THE-ART

COMPOSITES.

r the last two years, TECNI-
FIAL, S.A. has been working on
a project co-financed by Spain’s
CDTI (Centre for Industrial Techno-
logy Development) to create latest-
generation composites by adding
nanoparticles to the conventional
raw materials used in manufacture of
GFRP (glass-fibre-reinforced polyes-
ter) products. Its focus on graphene
and other carbon-derived nanopar-
ticles has led to development of a
composite that almost exponentially
improves the product’s mechanical
behaviour, giving it high tensile stren-
gth, compression, impact and shear
stress values that, along with its light-
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ness, make it an attractive alternative
to steel or aluminium.

These latest-generation composi-
tes, branded Nanotec, have wide-
ranging applications in the railway
sector, from manufacture of marker
boards through to track junction bo-
xes and terminals, cable ducts and
even overhead line poles.

All Nanotec signals are made at our
factory to strict quality criteria that
assure compliance with current rai-
Iway legislation.

In 2018, TECNIVIAL, S.A. installed its
first Nanotec marker boards on the
high-speed lines operated by Spain’s
ADIF. The response has been excep-

tional and in 2019 we will continue
to install our new Nanotec signals
on railway lines throughout the cou-
ntry.

This year will also see the internatio-
nal launch of our Nanotec signals,
which because of their outstanding
combination of physical and me-
chanical properties and behaviour,
low maintenance costs, ease of
transportation and installation and
exceptional capacity to withstand
aggressive environments, are set to
replace conventional signalling (in
aluminium or sheet metal) in co-
ming years.

The future looks bright as we start to
explore the potential railway applica-
tions for our new Nanotec technolo-
9y.

TECNIVIAL, S.A. will continue to in-
novate as part of its commitment to
customer service.
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ETCS over TETRA,

a reliable and proven solution

[though GSM-R is the stan-
Adard defined by the Eu-

ropean regulation for the
transmission of ETCS, Teltronic has
developed some successful expe-
riences with TETRA, the accepted
digital radio standard for critical
communications. The company has
completed the integration of its
solution NEBULA with the control
systems of some of the world’s lea-
ding train manufacturers, proving
the viability of this technology for
railway signalling applications and
becoming an alternative facing the
upcoming obsolescence of GSM-R
in 2025 according to forecasts.
TETRA provides a series of additional
advantages that make it even more
interesting. Since it is specified to
operate in the lower part of the UHF,
propagation losses are lower than

TELTRONIC HAS COMPLETED THE INTEGRATION OF ITS NEBULA
SOLUTION WITH THE CONTROL SYSTEMS OF SOME OF THE MAIN
TRAIN MANUFACTURERS WORLDWIDE.

with GSM-R and it needs fewer base
stations to cover the same area. In
addition, GSM-R uses bands which
are close to those employed by com-
mercial operators, and this fact can
create interference and access pro-
blems.

TETRA has a spectral efficiency four
times higher than GSM-R; provides
critical communication features inclu-
ded natively in the standard such as
group calls, emergency call or priority
management, and the data services
that facilitate train-ground opera-
tion and other railway management
applications. Likewise, TETRA tech-
nology is able to comply with the

QoS requirements specified in the
ERTMS (EIRENE) regulation, being a
viable alternative to support railway
signalling applications in high-speed
environments outside of Europe,
where the use of GSM-R technology
is not compulsory.

Another significant advantage is that
TETRA allows a smooth migration
to hybrid and broadband solutions,
meeting transport sector’s increa-
sing needs of greater data capacity,
and becoming a suitable solution
for other signalling systems such as
Communication Based Train Control
(CBTC) and Positive Train Control
(PTQ).
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MEMBERS DIRECTORY

ENGINEERING, CONSULTANCY
AND CERTIFICATION

Projects and infrastructure technical assistances,
superstructure, signalling, communications and
ticketing

X Albatros, S.A.U.

X Ardanuy Ingenieria, S.A.

X CAF Signalling, S.L.

X CAF Turnkey & Engineering, S.L.

X Calmell, S.A.

X Dsaf-Dinamicas De Seguridad, S.L.

X Duro Felguera Rail, S.A.U.
XGrupoEurogestidningenieriadeTelecomunicacionesS.L.
N ldom-Engineering, Consulting, Artchitecture
Wlkusi SLU

WIndra Sistemas, S.A.

N Ineco-Ingenieria y Economia del Transporte, S.A.
Nlnserail

X Luznor Desarrollos Electrénicos, S.L.

¥ Segula Technologies Espafia, S.A.U.

X Sener Ingenieria y Sistemas, S.A.

K Teknorail - Grupo Eurofinsa

N Tecnivial S.A

N Tectronic

N Thales Espaia Grp, S.A.U.

X TPF Getinsa Euroestudios, S.L.

KN Trigo Group

N Typsa - Técnica Y Proyectos, S.A.

N Vicomtech

Systems, environmental, financial management

and IT consulting

K Aquafrisch, S.L.

X Ardanuy Ingenieria, S.A.
KCitef(Fundaciénparaelfomentodelainnovaciénindustrial)
X Fundacion Gaiker
XGrupoEurogestiéningenieriadeTelecomunicaciones S.L.
KXldom-Engineering, Consulting, Artchitecture, SAU
K1k4 Research Alliance

KIneco-Ingenieriay Economia del Transporte, S.A.

X Segula Technologies Espaia, S.A.U.

X Sener Ingenieria y Sistemas, S.A.

KTeknorail - Grupo Eurofinsa

XTPF Getinsa Euroestudios, S.L

KXVicomtech

Technical Specifications Drafting and

supervision of rolling stock manufacturing

X Albatros, S.A.U.

X Ardanuy Ingenieria, S.A.

X Caf Turnkey & Engineering, S.L.

N Hispacold S.A.

K ldom-Engineering, Consulting, Artchitecture, S.A.U
NIneco-Ingenieria y Economia del Transporte, S.A.
X Segula Technologies Espaia, S.A.U.

X Sener Ingenieria y Sistemas, S.A.

K Teknorail - Grupo Eurofinsa

KN Trigo Group

Work supervision

X Ardanuy Ingenieria, S.A.

X Caf Turnkey & Engineering, S.L.
Nldom-Engineering, Consulting, Artchitecture, S AU
WIndra Sistemas, S.A.

NIneco-Ingenieria y Economia del Transporte, S.A.
WlInserail, S.L.

X Segula Technologies Espaia, S.A.U.

X Sener Ingenieria y Sistemas, S.A.

W Sice Tecnologia y Sistemas

X Tpf Getinsa Euroestudios, S.L

NTypsa - Técnica y Proyectos, S.A.

Product and process certifications

X Ardanuy Ingenieria, S.A.

X Cetest, S.L.
KCitef(Fundacionparaelfomentodelainnovaciénindustrial)
X Dsaf-Dinamicas De Seguridad, S.L.

X Fundacién Gaiker
XGrupoEurogestidéningenieriadeTelecomunicaciones,S.L.
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W Trigo Group

Hldom-Engineering, Consulting, Artchitecture, SAU
HIneco-Ingenieria y Economia del Transporte, S.A.

X Sener Ingenieria y Sistemas, S.A.

W Trigo Group

NTeknorail Group

Drafting of operation and maintenance (O&M)
plans and transport and demand studies

X Ardanuy Ingenieria, S.A.

X Caf Turnkey & Engineering, S.L.
XCitef(Fundacionparaetfomentodelainnovacidnindustrial)
X Duro Felguera Rail, S.A.U.

N Gantrex Spain

Nldom-Engineering, Consulting, Artchitecture, SA.U
NIneco-Ingenieria y Economia del Transporte, S.A.

X SegulaTechnologies Espaia, S.A.U.

N Teknorail Group

N Tpf Getinsa Euroestudios, S.L

HTypsa - Técnicay Proyectos, S.A.

Training and simulations tools
KGrupoEurogestiéningenieriadeTelecomunicacionesS.L.
X Ik4 Research Alliance

X SegulaTechnologies Espana, S.A.U.

XLander

INFRASTRUCTURE AND SUPERSTRUCTURE

Civil works (platforms,stations, depots)

KAzviS.A

K Caf Turnkey & Engineering, S.L.

X Comsa Corporacion

X Funor, SA.

Hlnserail, S.L.

X Luznor Desarrollos Electrdnicos, S.L.
K Parrds Obras, S.L.

X Sener Ingenieria y Sistemas, S.A.

Electrification

X Alstom Transporte, S.A.

KW AzviS.A

X Caf Turnkey & Engineering, S.L.

X Comsa Corporacion

HIngeteam Power Technology, S.A.
WInserail, S.L.

X La Farga Yourcoppersolutions, S.A.
NSemi-SociedadEspanoladeMontajesIndustriales,S.A.
HTelice, S.A.

N Tria Ingenieria, S.A.

NValdepinto, S.L.

Infrastructure and superstructure equipment
and components

X Alstom Transporte, S.A.

X Amurrio Ferrocarrily Equipos, S.A.

X Arcelormittal Espaia, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L)
X AzviS.A.

X Cables de Comunicaciones Zaragoza, S.L.

K Caf Turnkey & Engineering, S.L.

X Comsa Corporacion

X Dsaf-Dinamicas De Seguridad, S.L.

X Duro Felguera Rail S.A.U.

K Flexix, S.A.

X Funor, S.A.

K Hicasa-Hierros y Carbones, S.A.

K 1k4 Research Alliance

Wlkusi S.A.U.

Wlinserail, S.L.

X Jez Sistemas Ferroviarios, S.L.

X Ladicim

X Mb Sistemas, S.Coop.

X Precon - Prefabricaciones y Contratas, S.A.U.
X Pretensados del Norte, S.L.
KSemi-SociedadEspaiioladeMontajesindustriales,S.A.
WTalleres Alegria, S.A.

K Talleres Zitrén

KTecnivial S.A

K Telice, S.A.

Track assembly

X Alstom Transporte, S.A.

X Amurrio Ferrocarrily Equipos, S.A.
MAzvi S.A.

K Caf Turnkey & Engineering, S.L.

X Comsa Corporacion

X Gantrex Spain, S.A.

Wlinserail, S.L.

K Pretensados del Norte, S.L.
KTalleres Alegria, S.A.

KTria Ingenieria, S.A.

TRAFFIC CONTROL AND SIGNALLING
SYSTEMS, COMMUNICATION,

PASSENGER INFORMATION
ANDTICKETING

Traffic control and signalling (safety)

X Albatros, S.A.U.

X Alstom Transporte, S.A.

X Bombardier Espaia

K Cables de Comunicaciones Zaragoza, S.L.
K Caf Signalling, S.L.

K Caf Turnkey & Engineering, S.L.
KNGrupoEurogestiéningenieriadeTelecomunicaciones,S.L.
N1k4 Research Alliance

Nkusi S.A.U.

NlImplaser 99, S.L.L.

X Indra Sistemas, S.A.

K Inserail, S.L.

X Jez Sistemas Ferroviarios, S.L.

X Luznor Desarrollos Electronicos, S.L.

X Revenga Ingenieros S.A:

X Segula Technologies Espania, S.A.U.
KSemi-SociedadEsparioladeMontajesindustriales,S.A.
K Sice Tecnologia y Sistemas

X Siemens Rail Automation, S.A.U.
NTeknorail - Grupo Eurofinsa

NTecnivial S.A

K Tectronic, S.A.

K Telice, S.A.

NThales Espaia Grp, S.A.U.

Protection (security) and infrastructure
monitoring

X Albatros, S.A.U.

X Alstom Transporte, S.A.

W AzviS.A

X Bombardier European Holdings, S.L.U.

K Caf Turnkey & Engineering, S.L.

X Comsa Corporacion

X Dsaf-Dinamicas De Seguridad, S.L.
XGrupoEurogestioningenieriadeTelecomunicaciones,S.L.
K1k4 Research Alliance

X Indra Sistemas, S.A.

K Inserail, S.L.

X Segula Technologies Espaia, S.A.U.
XSemi-SociedadEspanoladeMontajesIndustriales,S.A.
X Siemens Rail Automation, S.A.U.

K Telice, S.A.

NThales Espana Grp, S.A.U.

KVicomtech

Systems and equipment for collection, ticketing
and access control

K Caf Turnkey & Engineering, S.L.
KX Calmell, S.A.

X Comsa Corporacion

X Ecocomputer S.L.

KGmv Sistemas, S.A.U.

Hlkusi S.A.U.

KIndra Sistemas, S.A.

Wlnserail, S.L.

K Revenga Ingenieros S.A:
NSemi-SociedadEspafnoladeMontajesIndustriales,S.A.
K Sener Ingenieria y Sistemas, S.A.
X Sice Tecnologia y Sistemas

X Siemens Rail Automation, S.A.U.



N Telice, S.A.
KVicomtech

Communications

X Albatros, S.A.U.

X AzviS.A.

X Cables de Comunicaciones Zaragoza, S.L.
K Caf Turnkey & Engineering, S.L.

X Comsa Corporacion

X Gmv Sistemas, S.A.U.
XGrupoEurogestioningenieriadeTelecomunicaciones S.L.
X 1k4 Research Alliance

Wlkusi S.A.U.

X Indra Sistemas, S.A.

K Inserail, S.L.

X Revenga Ingenieros S.A:
XSemi-SociedadEspanoladeMontajesindustriales,S.A.
K Sener Ingenieria y Sistemas, S.A.

K Sice Tecnologia y Sistemas

X Siemens Rail Automation, S.A.U.

K Tectronic, S.A.U.

N Telice, S.A.

KX Thales Espafa Grp, S.A.U.

KXVicomtech

Passenger information and on-board
entertainment systems

X Albatros, S.A.U.

X Alstom Transporte, S.A.

X Bombardier Esparia

KTurnkey & Engineering, S.L.

X Gmv Sistemas, S.A.U.
KGrupoEurogestioningenieriadeTelecomunicaciones S.L.
Klcon Multimedia, S.L.

KIndra Sistemas, S.A.

WInserail, S.L.

X Revenga Ingenieros S.A.

K Sice Tecnologia y Sistemas, S.A.
X Siemens Rail Automation, S.A.U.
KTecnivial S.A.

KTelice, S.A.

KVicomtech

ROLLING STOCK MANUFACTURERS

High Speed trains (over than 250km/H)

X Alstom Transporte, S.A.

X Bombardier Espafa

X CAF-Construcciones y Auxiliar de Ferrocarriles, S.A.
X Patentes Talgo, S.L.

X Siemens Rail Automation, S.A.U.

Long distance and regional passengers trains
(up to 250km/H)

X Alstom Transporte, S.A.

X Bombardier European Holdings, S.L.U.

K Caf-Construcciones y Auxiliar de Ferrocarriles, S.A.
X Patentes Talgo, S.L.

X Siemens Rail Automation, S.A.U.

X Stadler Rail Valencia, S.A.U.

Urban and suburban trains

X Alstom Transporte, S.A.

X Bombardier European Holdings, S.L.U.

X CAF-Construcciones y Auxiliar de Ferrocarriles, S.A.
K Patentes Talgo, S.L.

X Siemens Rail Automation, S.A.U.

X Stadler Rail Valencia S.A.U.

Freight wagons and Locomotives

X Alstom Transporte, S.A.

X Bombardier Espaia

X CAF-Construcciones y Auxiliar de Ferrocarriles, S.A.
X Patentes Talgo, S.L.

X Siemens Rail Automation, S.A.U.

K Stadler Rail Valencia, S.A.U.

KTalleres Alegria, S.A.

Vehicles for infrastructure maintenance

X Alstom Transporte, S.A.
X Bombardier Espana

KX CAF-Construcciones y Auxiliar de Ferrocarriles, S.A.
K Patentes Talgo, S.L.

X Siemens Rail Automation, S.A.U.

KTalleres Alegria, S.A.

MANUFACTURERS OF VEHICLE

COMPONENTS, AUXILIARY EQUIPMENT
AND SYSTEMS

Traction and propulsion components

X Alstom Transporte, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L.)
X Bombardier Espaia

X CAF Power & Automation, S.L.U.

X Flexix, S.A.

N1k4 Research Alliance

KIngeteam Power Technology, S.A.

X MGN Transformaciones del Caucho, S.A.

X Siemens Rail Automation, S.A.U.

Control, auxiliary and diagnostic systems

X Albatros, S.A.U.

X Alstom Transporte, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L)
X Bombardier Espaia

X CAF Power & Automation, S.L.U.
XGMV Sistemas, S.A.U.

K Hispacold S.A

K1k4 Research Alliance

KIndra Sistemas, S.A.

KIngeteam Power Technology, S.A.
X Kimua Group

KNEM Solutions

K Stadler Rail Valencia, S.A.U.

Assembly equipment

X Arteche (Electrotécnica Arteche Smart Grid, S.L.)
X Danobat, S. COOP.
X Funor, S.A.

Mechanical components

X Alstom Transporte, S.A.

X Bombardier Espaia

KW CAF-Construcciones y Auxiliar de Ferrocarriles, S.A.
X Flexix, S.A.

X Fundiciones Garbi, S.A.

X Funor,S.A.

X Gamarra, S.A.

N Hispacold S.A.

N1k4 Research Alliance

X Metalocaucho, S.L.

XMGN Transformaciones del Caucho, S.A.
X Stadler Rail Valencia, S.A.U.

NTalleres Alegria, S.A.

Interiors

X Bombardier Espaia

X Colway Ferroviaria, S.L. (Nexus Management)
K Flexix, S.A.

K Satys Interiors Railway Spain, S.A.

Safety

X Albatros, S.A.U.

X Alstom Transporte, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L.)
X Bombardier Espaia

X Dsaf - Dinamicas de Seguridad, S.L.

X Indra Sistemas, S.A.

X Luznor Desarrollos Electronicos, S.L.

MAINTENANCE: EQUIPMENT,

MAINTENANCE SERVICES AND
REFURBISHMENT

Infrastructure and superstructure maintenance

X Alstom Transporte, S.A.

X Amurrio Ferrocarril y Equipos, S.A.
KAzviS.A

KX CAF Turnkey & Engineering, S.L.

X Comsa Corporacion

X Duro Felguera Rail, S.A.U.

K Gantrex Spain

N Inserail, S.L.

KLadicim
KSEMI-SociedadEsparoladeMontajesindustriales,S.A.
K Tria Ingenieria, S.A.

Rolling Stock maintenance

X Alstom Transporte, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L.)
XAzviS.A

X Bombardier Espaiia

X CAF - Construcciones y Auxiliar de Ferrocarriles, S.A.
X CAF Turnkey & Engineering, S.L.

X Comsa Corporacion

X Goratu Lathes

N Grupo Trigo

N Hispacold S.A.

XNEM Solutions

N PatentesTalgo, S.L.

X Siemens Rail Automation, S.A.U.

X Stadler Rail Valencia, S.A.U.

NTalleres Alegria, S.A.

NTalleres Zitron

Maintenance of traffic control and signalling,
communications, passenger information and
ticketing systems

X Albatros, S.A.U.

X Alstom Transporte, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L.)
K AzviS.A.

X Bombardier Espaiia

X Caf Signalling, S.L.

K Caf Turnkey & Engineering, S.L.

X Dsaf-Dinamicas de Seguridad, S.L.

XGmv Sistemas, S.A.U.

Nlkusi S.A.U.

NIndra Sistemas, S.A.

Wlnserail, S.L.

X Jez Sistemas Ferroviarios, S.L.

X Luznor Desarrollos Electronicos, S.L.

X Patentes Talgo, S.L.

NSemi-Sociedad EspaioladeMontajesIndustriales,S.A.
X Sice Tecnologia y Sistemas, S.A.

X Siemens Rail Automation, S.A.U.

NTelice S.A.

Maintenance of systems, equipment and
vehicles components

X Albatros, S.A.U.

X Alstom Transporte, S.A.

X Arteche (Electrotécnica Arteche Smart Grid, S.L.)
X Bombardier Espana

X Caf-Construcciones y Auxiliar de Ferrocarriles, S.A.
X Caf Power & Automation, S.L.U.

K Caf Turnkey & Engineering, S.L.

X Gmv Sistemas, S.A.U.

X Geminis Lathes, S.A.

K GrupoTrigo

N Hispacold S.A.

X Indra Sistemas, S.A.

HIngeteam Power Technology, S.A.

X Kimua Group

X Mgn Transformaciones del Caucho, S.A.

X Nem Solutions

X Patentes Talgo, S.L.

X Satys Interiors Railway Spain SA

X Sice Tecnologia y Sistemas

X Stadler Rail Valencia, S.A.U.

Supply of maintenance equipment
X Albatros, S.A.U.

X Alstom Transporte, S.A.
X Aquafrisch, S.L.

X Bombardier Espaiia

X Danobat, S. COOP.

K Kimua Group

X Nem Solutions

X Newtek Solidos S.L.

K Patentes Talgo, S.L.
NTecnivial S.A.
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SEPSA

ALBATROS, S.L.U.
X Albatros 7 y 9 - PI. "Pinto
Estacién"28320 Pinto (MADRID)
XT:+34 914957000
Ninfo@sepsa.es
X www.sepsa.es
Albatros is a Spanish company, with
trademarkSEPSAandsubsidiaryofthe
GermangroupSchaltbau,specializedin
thedesign,manufactureandmarketingof
equipmentfortrains,metrosandtrams.|t
consistsoftwoengineeringunits:Power
electronics(designandmanufactureof
auxiliarypowerconvertersandbattery
chargers)andOn-boardSystems(design
andmanufactureofPACIS,communica-
tionsystems,controlsystemsandother
integrated systems).
SEPSAisaleaderin providing of auxil-
iarycomponentsfortrainsandisoneof
thefirstsupplycompaniesinsuchcom-
petitivemarketsasEurope, theUnited
StatesandLatinAmerica.Theheadquar-
tersarelocatedinSpain,whereapow-
erfulengineeringdepartmentislocated.
Inaddition,AlbatroshasfactoriesinPinto
(Spain),NewYork (USA)and SaoPaulo
(Brazil).

ALSTOM

ALSTOM TRANSPORTE, S.A.

X C/ Martinez Villergas 49, edificio V
28027 Madrid (MADRID)

X P:+34913345800

XF:+34 913345801

X german.ruiz@transport.alstom.com

Xwww.alstom.com

Asapromoterofsustainablemobility,

Alstom Transport is the only railway

manufacturer present in the full

spectrumoftransportsystems,equip-

ment and services.

Thecompanyoffersacompleterange

ofhighperformanceproducts:rolling

stock, signalling, maintenance and

modernisation, infrastructure and

integratedsolutions.InSpain,Alstom

88 MAFEX

Transportemploysaround2000people
in19workingsites,hasamanufacturing
site in Barcelona and develops R&D
programmesbothforrollingstockand
railwaysignallingandsafetyprojects.
Thetechnologicallaboratorylocatedin
Madrid has become a benchmark for
signallingprojectsthroughouttheworld.

amurrio

ferrocarril y equipos, s.a.

AMURRIO FERROCARRIL
Y EQUIPQS, S.A.
X Maskuribai, 10

01471 Amurrio (ALAVA)
X P:+349458916 00
X F:+34 945 89 24 80
Kinfo@amufer.es
X www.amufer.es
AmurrioFerrocarrilyEquipos,S.A.isone
of the international market leadersin
thedesign,productionandinstallation
of railway materials. Our rolling stock
interchangesandcrossingsareinstalled
in high-speed rail lines, underground
lines, tram lines, and conventional
railwaysthroughoutEurope Asia,America
and Africa.
In the area of metal foundry, we have
the experience, the knowledge and
the people to produce, process and
mechanizemachinetoolpartsandsetsof
greattechnicalcomplexityincarbonsteel
manganesesteelandothersteelalloys.

M - :Q__,-_’pﬁ&,
Aguafrisch

AQUAFRISCH, S.L.
X C/ Ignacio Zuloaga, 10

28522 Rivas Vaciamadrid

(MADRID)
X P:+34913800333
X F:+3491778 6002
K aquafrisch@aquafrisch.com
X www.aquafrisch.com
Aquafrischisaserviceorientedcompany.
Our task is to provide our customers
needs with reliable results.
Aquafrisch provides a wide offer in
equipmentandservicesinbothworking

fields for the company:

1.AquafrischRail:solutionsforrailway
equipmentindepotsandworkshops.
2.AquafrischAgua:solutionsforwater
treatment both in consumption and

waste waters.

ArcelorMittal

ARCELORMITTAL
ESPANA, S.A.
X Apdo. 570. Edificio Energias,

22 pl. 33691 Gijon

(ASTURIAS)
X P:+34985 187750
X rails.specialsections@

arcelormittal.com
X www.rails.arcelormittal.com
ArcelorMittalistheworld’sleadingsteel
andminingcompanyanditispartofa
smallgroupofrailmanufactureswhose
productionhasdevelopednotablyin
thespecializedhigh-speed,heavy-haul,
metro, conventional lines and other
applicationsarelightrailandtramin
thedifferentqualitiesofnormalcarbon
steel,microalloyedandheadhardened
rails. ArcelorMittal quality has been
recognized by customersaroundthe
world, from Europe through Asia to
Oceania, America and Africa.
Nexttimeyoutravelbytrain,nomatter
thecontinentwhereyouare,youmay
be doing it on rails manufactured by
ArcelorMittal.

Ardanuy

ARDANUY INGENIERIA, S.A.
X Avda. Europa, 34

28023 Madrid (MADRID)
MP:+34 917994500
XF:+34 917994501
X madrid@ardanuy.com
Xwww.ardanuy.com
Ardanuyisaconsultancycompanythat
specializes in studies, designs, works
managementandtechnicalconsultancy
pertainingtoRail,Metro,TramandCable
Transport.



ThecompanywasfoundedinDecember
1992 and is made up of a team of over
100 Engineers and Architects. Other
expertsalsoactasconsultantstoArdanuy
staff on specific projects.

InSpain, Ardanuy carries out work from
offices in Madrid, Barcelona, Valencia,
SevilleandTenerife.ltalso has officesin
Lithuania,Poland,India,Colombia,Algeria
and USA.

Ardanuy has always had a marked
international vocation. Currently over
90% of new contracts are won on the
internationalmarket,inWesternEurope:
UnitedKingdomlIrelandandFranceCentral
andEasternEurope:Poland Bulgaria,Latvia,
Lithuania;America:Bolivia,Chile,Colombia,
Mexico, Peru, USA; Africa: Morocco,
Mozambique,Algeria Egypt,SouthAfrica;
and Asia: India, Vietnam, Kazakhstan.

arteche

ARTECHE
(ELECTROTECNICA
ARTECHE SMARTGRID, S.L.)
X Derio Bidea, 28

48100 Mungia (VIZCAYA)
XP:+34946011200
XF:+3494 61556 28
X aol@arteche.com
Xwww.arteche.com
ArtecheGroup’sbusinessisfocusedon
providingequipment,applicationsand
solutionsfortheelectricityandrailway
sector worldwide.
In power generation, transmission,
distribution, industry, and railway
technologies,thegrouphasbecomeakey
playerinthesearchforanswerstonew
challenges.
A position maintained by a deep
knowledgeofthedifferentinternational
electricitysystems efficientclient-oriented
organizationandremarkableinvestment
in research and development.
This is shown by over 50% increase in
the brand references in the past five
years.Arteche’sdecisionsovertheyears
made ourgroup asymbol of reliability,
qualityandtrust,bothinsolutionsandin
corporate relations.
Corporateallianceshavetakenakeyrole
inArteches'shistory,becomingandasset

whichhascontributedtoourinternational
growth and to the development of
innovative solutions.

Azvi/l/

AZVIS.A.
K C/ Almendralejo, 5

41019 SEVILLA
X P:+34 954999 320
X F: +34 954 999 200
X azvi@azvi.es
Kww.azvi.es
Azvi is a hundred-year-old Company
specialisedinCivilWorkswhoseorigins
are in railways, forming part of the
history and evolution of the railways
and its infrastructures in Spain and
abroad.Throughouttheseyears,Azvihas
participatedinnumerousconstruction,
rehabilitation, conservation and
maintenance projects over more than
1,000kilometresoftrack,ofwhichalmost
450kmhavebeenHigh-SpeedRailbuilt
within the last 25 years.
Azvialsohasalargeandmodernmachinery
parkwhichallowsthecompanytocarryout
workswithitsownmachinesandalLogistics
Centreequippedwithmodernfacilitiesand
stateoftheartresourcesinordertocentralize
a variety of support services to railway
activity,suchasMachineryPark,materials,
maintenancecheckingandrepairingshops.
Research and Development is also an
important issue for Azvi.
Through its own R&D department,
Azvi invests in railway research and
development,incollaborationwithvarious
publicandprivateentitiesandinvestigation
groups.

BOMBARDIER

BOMBARDIER ESPANA

X Complejo Miniparc Il - Edificio K
1aPlanta C/Caléndula 93 - 28109
Soto de la Moraleja (MADRID)

X P:+34 91658 55 00

XF: 434916507518

X javier.hinojal@rail.bombardier.com

X www.bombardier.com

BombardierTransportation,agloballeader
in rail technology, offers the broadest
portfolio in the rail industry.
BombardierTransportationSpainisone
oftheleadingexportersoftheSpanish
railwayindustry,employingmorethan750
peopleinitsplantsandofficesinTrapaga
(Biscay), San Sebastian de los Reyes
and Alcobendas (Madrid), Madrid and
Barcelona,andtakingpartinsomeofthe
majorrailwayprojectsinthecountry.lts
PropulsionSystemsplantlocatedinTrapaga
(Biscay) and its Centre of Excellencein
RailSignallingEngineeringlocatedinSan
SebastiandelosReyes(Madrid)areworld
top technological centres, leading the
requestsforBombardier’spropulsionand
signallingsystemsforSpainandforthe
restoftheworld.Exportsrepresentalready
more than 85% of its activity.

CABLES

ZARAGOZA

CABLES DE COMUNICACIONES
ZARAGOZAS.L.
X Poligono de Malpica,

CalleD, n° 83

50016 Zaragoza

(ZARAGOZA)
X P:+34 9767299 00
XF:+34976729972
X comercial@cablescom.com
Xwww.cablescom.com
Foundedin1971,CablesdeComunica-
cioneshasbeensteadilybuildingitsre-
putationasarespectedbusinessinthe
fieldofcommunicationscables.Cablesde
Comunicacioneshascementeditsposition
anditsproductsarenowusedinover50
countries around the world.
Thecompanyhasawiderangeofproducts
thatarecertifiedaccordingtothestan-
dardsoftheleadingtelecommandrailway
operatorsinthemajorityofcountriesin
Europe.ltisdedicatedtodesigningand
developingexcellenttelecommunications,
signalling,instrumentation,dataandfibre
optic cables.
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CONSTRUCCIONES Y AUXILIAR
DE FERROCARRILES, S.A.
X José Miguel Iturrioz, 26 20200
Beasain (GUIPUZCOA)
X P:+34 943880 100
X F:+34 943881420
X caf@caf.net
Xwww.caf.net
CAFisafirmfocusedoninvestigation,de-
velopment,design,productionandmain-
tenanceofRollingstocksfortherailway
industry.Ourproductrangeincludefrom
High Speed, to regional and suburban
trainsarticulatedunits,undergroundtrains,
LRVs,lightundergroundtrainsandloco-
motives.Maintenanceofthewholerange.
Itboastsproductionpremisesthroughout
Spain(Beasain,Irun,Zaragoza,Castejon
andLinares),aswellasintheUSA(Elmira
NY),France(BagnéresdeBigorre),Mexi-
co(MexicoDf)andBrazil(SaoPaulo)and
RailTechnologicalCentresinBeasainand
Zaragoza.CAF'sprojectsaredistributedin
over25countriesaroundtheworldinthe
five continents.

(=
Power &
Automation

CAF POWER & AUTOMATION

S.L.U.

X Parque Tecnoldgico de San
Sebastian. Pso. de Mikeletegi, 58 -2°.
20009 San Sebastian
(GUIPUZCOA)

XP:+34943309251

XF:+34943309252

Ninfo@cafpower.com

Xwww.cafpower.com

CAFP&Aisaglobalmanufacturerofelec-

tricpowersolutionsaswellasinformation

andcommunicationssystemsfortherail
industry.

CAFP&Ahaveequippedmorethan5,000

vehiclesworldwideincluding,metroslight

rail,locomotivesandhigh-speedtrains.

Oneofthemainstrategiclinesisthede-

velopmentofitsowntechnology.Todoso,

asamajorasset, CAFP&A hasateam of
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experienced,competentanddynamicspe-
cialists. CAFP&Adevelops,manufactures
anddeliverhighreliabilitysolutionsadapt-
edtoeachandeveryclient'sspecificneeds
in compliance with railway standards.

Signalling

CAF SIGNALLING S.L.
X Avenida de la Industria, 51

28108 Alcobendas

(MADRID)
XP:+34 91789 27 50
XF:+34 916613751
X cafsignalling@cafsignalling.com
X www.cafsignalling.com
CAFSignalling,thetechnologicalsubsidi-
aryoftheCAFGroup,providesrailtraffic
signalling, both in Spain and abroad.
Assuch, itoffersrailwaysignallingsolu-
tionsandremotecontrolforRailwayin-
frastructures.CAFSignalling,boatsthe
Company'sownin-houseengineeringand
expertisetotakeon“turn-keyrailwaysig-
nallingprojectswithrecognitionfromsev-
eralRailwayAdministrationsinSpainand
othercountriesinEurope, America,Africa,
Middle East and Asia.

/\ GAF
Turnkey &

Engineering

CAFTURNKEY &

ENGINEERING S.L.

X Parque Cientifico y Tecnoldgico de
Bizkaia, Laida Bidea, Edificio 205.
48170 Zamudio
(VIZCAYA)

X P:+34946 819 550

X F:+3494 6232929

X comercial@cafte.com

K www.cafte.com

CAFTurnkey&Engineeringwascreatedin

2007withitsheadofficeisintheTechnolo-

gicalandScientificParkofBiscay(Zamudio).

[tbeganitsbusinessinintegratedEnginee-

ringofTransportServicesandin2015,after

mergingwiththecompanyCMFS(Mexico),
itincreaseditsportfolioofserviceswiththe
inclusionofEPCprojectsforbothcivilworks
andsubsystems.Followingsolidandcons-

tantgrowth,thecompanycurrentlyhasa
workforceof200withofficesinZamudio,
MadridandMexico,providingserviceto
bothcompanieswithinthe CAFGroup
andnationalandinternationalprivate
and public customers.

Camell 3

CALMELL GROUP
X Pol. Ind. Pla d'en Coll

C/ Fresser, 12C08110

Montcada i Reixac

(BARCELONA)
X P:+3493 564 14 00
X F:+3493 564 58 22
X calmell@calmell.net
Xwww.calmell.com
Thefirstcompanyofthegroup,Calmell,
S.A.wasfoundedin1970,focusingitsac-
tivityonthemanufactureorgraphicprod-
ucts.Currently,theCalmellGroupisthe
leaderinaccesscontrolandidentification,
throughitscompaniesCalmellS.A. Affix
S.L.IdoneumS.A. whicharerespectively
engagedinproducingthesupports(tickets,
cards,. . .),developingspecificsoftwareand
hardware,personalizationandsecurity.
Inthepublictransportsectoritworksforin-
tegratorsandoperatorssupplyinganykind
ofsupportforticketingandreader/writer
systems.Withastronginternationalpres-
encethroughitsnetworkofrepresentatives
anddistributors,theCalmellGroupisable
to satisfy your needs on a global level.

\/cetest

CETESTS.L.
X Lazkaibar, s/n

20200 Beasain

(GUIPUZCOA)
X P:+34 943 028 690
X cetest@cetestgroup.com
X www.cetestgroup.com
Test and analysis services for:
X Design verification and validation.
XFullhomologationofnewproductsand
vehicles.
X Failure analysis and optimization.
Fullyaccreditedtestlabwithmorethan40
years of experience in railway testing.



Testservicescoverthefollowingareas:
X Structural components.

X Running gear.

M Suspension systems.

X Vehicle dynamics.

X Noise and vibrations.

X Aerodynamics.

X EMC and energy consumption.

X Mechatronics.
KSpecialinstrumentation(Instrumented
wheelsets,instrumentedpantograph).

QITEF

CITEF (FUNDACION PARA
EL FOMENTO DE LA
INNOVACION INDUSTRIAL)
X José Gutierrez Abascal, 2

28006 Madrid

(MADRID)
XP:+34913363212
X citef@etsii.upm.es
X www.citef.es
Tecnaliaisaleadingresearchandtechno-
logicaldevelopmentcentreinEuropeThey
offeravision ofinnovation, developing
alongsidecompaniessolutionsthatprovide
valuethroughtechnologyandcompetitive
solutionsthattransformandgrowbusines-
ses,improvingthefutureofcompaniesand
society.

g?élwaq

ferroviaria

COLWAY FERROVIARIA, S.L.
X C/Botanica, 149-151

08908 L'Hospitalet

(BARCELONA)
XP:+34934146512
MF:+34936398610
X acolomerf@colway-08.com
X www.colway-08.com
ColwayFerroviaria,S.L.,companybelong-
ingtothe COLWAYGroup,specializesin
thedesign,engineering,manufacture,
supply,installationandcommissioningof
turnkeyrailwayvehicleinteriors.Through
theintegratedmanagementofmodular

supplies,basedonexperience knowledge,
researchandinnovation,thecompany
achievesthesatisfactionoftheneedsand
expectationsofitscustomers:railwayman-
ufacturersandpublicadministrations.Col-
waycapabilitiesincludeModularSystem
solutionsforRaillnteriorsasToiletMod-
ules,Fronthoods,saloons,walls, Buffet,
Restaurant areas, vestibules.

COMSA CORPORACION
K C/ Julidan Camarillo 6A, 22 planta

28037 Madrid

(MADRID)
MP:+34913532120
XF:+34 913 504 954
K jalvarez@comsa.com
Xwww.comsa.com
COMSAisthecompanyofCOMSACorpo-
racionspecialisedintheconstructionofrail-
way infrastructures.
Foundedin1891,thecompanyprovidesa
comprehensiveserviceinthefieldofrail-
wayconstructionandmaintenance,elec-
trification,andcontrolandcommunication
systemsofhighspeedrails,conventional
rails;metrosandtramways.Inthisbusiness
activity,itisleaderinSpain,wherehasbeen
involvedintheconstructionofallhighspeed
lines,andhaspermanentoperationsinAr-
gentina,Brazil,Lithuania,Mexico,Poland,
Portugal and Turkey.
[thasalsotakenpartinalargenumberof
projectsinothermarketssuchasltaly,the
Philippines,Taiwan,Malaysia,India,etcThis
extensiveexperiencehasbeenthekeyforits
consolidationintherailwaysectorandhas
enabledittobecometheleaderintherail-
way construction industry.

VAN DANOBAT

DANOBAT S. COOP.

X Arriaga Kalea, 21
20870 Elgoibar
(GUIPUZCOA)

X P:+34 943 748 044

X F:+34 943743138

X danobat@danobat.com

X www.danobat.com

DanobatRailwaysbusinessunitfocus-
es its activity in the supply of turnkey
solutions for the manufacturing and
maintenanceofrailwaysrollingstock,
incorporatingownproductsofleading
technology,togetherwiththosemanufac-
turedbyspecializedcompanies.ltgathers
extensiveexperienceandqualificationin
therenderingofservicessuchasengi-
neeringservices,equipmentintegration,
complexprojectmanagement,andcol-
laborationwiththecustomerallalongthe
lifeoftheproject.Danobathasastrong
internationalpresenceandreferencesin
the most relevant customers.

dsaf i

safety dynamics dinamicas
de seguridad

DSAF — DINAMICAS
DE SEGURIDAD, S.L.
X Avda. de San Blasn° 13 -

Poligono Industrial de Gojain

01170 Legutiano

(ALAVA)
X P:+34 945 466 314
X F:+34 945 466 314
Ninfo@dsaf.es
Xwww.dsaf.es
DSAFisacompanystructuredevotedto
People’sMovementSafety.ltiscommit-
tedtoprovidingnewtechnologiesap-
pliedtodesignandprojectimplementa-
tion,aswellasinitiativesthatguarantee
anapprovedevacuationsafetylevelin
this generalized risk society.
Emergency signalling is DSAF’s main
applicationarea;itdevelopsphotolumi-
nescent,electroluminescentandLEDsig-
nallingsystemsforpeopleevacuationin
risksituationsandenvironments:tunnel
evacuationsafety,vesselevacuationsafe-
ty, building evacuation safety...
DSAFsafetyapplicationsaredeveloped
inthreebigareas:tunnelsafety(road/
railway),safetyinvessels,andbuildings.
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DURO FELGUERA RAIL, S.A.U.
X Pol. Ind. Fabrica de Mieres s/n

33600 Mieres (ASTURIAS)
X P:+34 9854563 31
X F:+34 9854561 64
X dfrail@durofelguera.com
Xwww.durofelguera.com
DFRailisaSpanishcompanyspecialized
atthedesign,manufacturingandsupply
ofturnoutsystemsandcomponentsfor
Metro,Conventional,HeavyHaulorHigh
SpeedLines.Turnouts,singleanddouble
crossovers,diamondcrossings,singleand
doubleslipcrossings,singleanddouble
junctions,switchexpansionjoints,....on
wooden or concrete sleepers; for bal-
lasted orunballasted tracks;forsingle
orcombinedgauges;withmonoblocMn
steelcrossingsorwithswingnosecross-
ings;insulatedgluedjoints;transition

FX

FLEXIX

FLEXIX S.A.
X Poligono Industrial Pinoa, 1 D

48170 Arteaga-San Martin

Zamudio (VIZCAYA)
X P:+3494497 7180
X F:+34 944977 190
X flexix@flexix.com
X www.flexix.com
Flexix develops, manufactures and sell
worldwideinjectionandextrusionrubber
parts,rubber-metal rubber-plasticandas-
semblies.
WebelongtoKachele-FlexixGroup,with
plants near Stuttgartand Munich (Ger-
many),Zamudio(Spain)andalogisticware-
house in Houston (USA).
Our products for the railway sector, are
mainlyforinfrastructures,absorptionofvi-
brationsundertrack,tiepadsforsleepers,
withdifferentstiffness,newdevelopments,
materialscompetitivenessnon-conductivity
(oryes,ifnecessary),non-harmfulgases.
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TypeofpartsFlexixproduces:Ducts,be-
llows,tubes,silentblocks,joints,bumpers,
axles, links, valves, bearings.
Mixtures:nr,sbr,epdm,cr,nbr/hnbr,eco,
aem, acm, vimg/silicone, fkm/fpm.

GAIKER

ik@ research aliance

FUNDACION GAIKER
X Parque Tecnoldgico de Bizcaia
ed.202 48170

Zamudio (VIZCAYA)
X P:+34 946 002 323
X F:+34 946 002 324
K direccion@gaiker.es
alonso@gaiker.es
Xwww. gaiker.es
This is a private non-profit making
organisation, devoted to research
and the provision of technological
and innovative services for compa-
nies. Since its inception in 1985, it
has contributed to the technological
development and competitiveness
of businesses through learning and
specialisation and ultimately trans-
ferring technologies related to our
Areas of Knowledge: Biotechnology,
Environment, Recycling and Plastics
& Composites to the members of our
Foundation and our clients.

FUNDICIONES GARBI, S.A.
X B° Munsaratz, 33

48220 Abadiano (VIZCAYA)
X P:+349462154 80
XF:+34 946817386
X garbi@fundicionesgarbi.es
Kwww.fundicionesgarbi.es
Foundedbackin1972,FundicionesGarbi
hasevolvedfromatraditionalfoundytoa
Global Service Company for industry.
Weofferafullcatalogueofservicesstarting
from the casting or other materials till
deliveryof‘readytouse”partsorassembly
sets.Withthisaim,wehavedevelopedan
organizationorientedtowardssolidand
competitiveprocesses,ensuringquality

fromdesignphaseusingAPQPtools.Well
awareofcustomersatisfaction,weoffer
toourclientsadditionalglobalservices
includingafullrangeofheattreatments,
machining,productinspectionandtesting
(NDT's, etc), protection and finishing
surfacetreatment(Painting,Metallization,
Others...), including final assembly of
differentparts.FortheRailwayindustry
wearespecializedonproductionofrolling
stock material.

N\
Funorsa

FUNOR, S.A.

X Pol. Ind. de Villalonquejar
C/ Condado de Trevifo, 41
09001 Burgos
(BURGOS)

X P:+34 9472984 80

X F:+34 947 2982 93

Ninfo@funorsa. es

Xwww.funorsa.es

Castingsincarbonsteel,alloysteeland

stainles steel.

Our products:

X Steel casting.

X Raw castings or fully machined.

Examples:

X Bogie components.

X Pivots.

X Motor housings.

X Pressure rings.

X Axle boxes.

M Links.

SIEG amatiagstal
GAMARRA, S.A.
X Portal de Vergara, 6

01013 Vitoria (ALAVA)
X P:+34945 251677
X F:+34 945 27 49 48
X gamarra@gamarrasa.es
Xwww.gamarrasa.es
Gamarra, S.A. ataglance: Spanish steel
foundry-locatedatVitoriaGasteiz-annual
production: 4,000 tons - customers:
European State Railways, -producers of
rolling stock and their subsuppliers - as



foundryandsupplierhomologatedbyDB
AG(HPQ),0BB,SBB,SNCF(AFQ)(extract)
aswellasaccordingto DINENI1SO9001:
2000+DIN6700-2.Products:brakediscs,
brakeblockshoeholders,buffers,spigots
and essential steel castings for bogies.

(@ GANTREX

OMN TRACK. WITH YOU.

GANTREX, S.A.
X Pol.Ind. Izarza 4N -

48115 Sondika (VIZCAYA)
X P:+34 94453 50 84
Ninfo.bilbao@gantrex.com
Xwww.gantrex.com
GantrexSpain,S.A.istheglobalmarketlea-
derinspecialtyrailtracksfixationincluding
design,production,supplyofgoodsand
installationofturnkeycontracts.Railfixation
attrainworkshops,embeddedrailsaccesses
forPortsorlogisticterminalsandprivaterail
installationstogetherwithotherSubway s
andTram ‘srequiredinstallationsaresome
of Gantrex Spain’s main activities.
Products:
X All sections of rails
X Metallic railway sleepers
X Rail fixing Clips
X Rubber pads for rails
MSteelcolumnsfortrainsmaintenance
XEmbeddedrailfixationsystems(recycled
rubber)
XEmbeddedrailfixationsystems(polyu-
rethane)
X Hydraulic buffers

INNOVATING SOLUTIONS

GMV SISTEMAS, S.A.U.

X Juan de Herrera, 17 - PT.B. Boecillo
47151 Valladolid (VALLADOLID)

X P:+34983 5465 54

X F:+34 983 54 65 53

X ahernandez@gmv.com

X aags@gmv.com

Xwww.gmv.com

Since 1994 GMV provides Intelligent

Transport Systems, offering turnkey

solutions and specific products. GMV

developsapplicationsadaptedtosector
needs,includingsatellitenavigation,mobile
communications,passengerinformation,
farecollectionsystemsandmonitoring-and-
controlcenters.GMV'srailway portfolio
includes fleet management system,
SAE-R® providingoperatorswithanall-in
systemforplanningandmanagement,and
otherproductslikeCCTV,PA-Intercomm
andPassengersVideolnformation,aswell
aselectronicfarecollectionsystemsfor
railway sector.

EQRnTU SEMINIS

GEMINIS LATHES, S.A.

X PLerun Kalea, 1, 20870 Elgoibar,
(GUIPUZCOA)

X P:+34 94374 8060

K sales@geminislathes.es

Kwww.geminislathes.es

Underthetrademarkoftheprestigious

marketleaderGEMINIS,Goratudevelops

horizontalandmultiprocesslathesofthe

highest technology.

We offercustomized solutionsforhigh

specialization technologies.

60years of experience and specialized

knowledgeintheRailwaySectorhavelet

ustothedesignandmanufactureoflathes

formanufactureandmaintenanceofaxles,

wheels and wheelsets.

eurogestion
-

GRUPO EUROGESTION
INGENIERIA DE
TELECOMUNICACIONES, S.L.
X Valle del Roncal, 12
28232 Las Rozas de Madrid
(MADRID)
KP: +34916398475
X jmmartinez@eurogestion.eu
X www. eurogestion.eu
Consulting company focused on
the transport market and renewable
energies. With a high degree of spe-
cialisation in the railway sector, they
develop tailor-made applications that
allow the automation of data proces-
sing to build an information system

that provides value to its customers.
They also have a set of computer
support tools that help them carry
out their management.

.
HICASA
v

HICASA - HIERROS
Y CARBONES, S.A.
X Poligono de Asipo, P48

33428 Cayés-Llanera

(ASTURIAS)
X P:+34985260473
X F:+34 985 26 09 05
Ninfo@hicasa.com
Xwww.hicasa.com
HICASAspecialisesinthestorage, trans-
formation,distributionandcommercialisa-
tionofrailwaymaterials,railsandrailway
accessoriesofalltypesinaccordancewith
bothEuropean(UNEEN),aswellasAme-
rican(ASTM)Standards,nottomention
others such as AREMA, etc.
HICASA belongs to a private group of
companies, GEVIR,whichismadeupof
fourenterprisesinSpain,andisspecialin
thesensethatitcombinesitsroleofdis-
tributorwiththatofmanufacturer,given
thatitpossessesitsownspecialistlight
railfactory,afactwhichendowsitwith
auniquemarketprofile.Wecanboastof
aroofedsurfaceareaatourinstallations
ofover 13,000m? wherewedispose of
moderncuttinganddrillingmachinesthat
enableustotransformironandsteeland
tosupplyordersofanyformatandmeasu-
rement,inaccordancewiththespecifica-
tionsrequestedbyourclients.Weexport
over 50% of our products abroad.

¥ ICON
MULTIMEDIA

ICON MULTIMEDIA, S.L.

X Avd. Santiago Amon, 3-52-
34005 Palencia (PALENCIA)

X P:+34 9797029 06

XF:+34979702021

X ehornos@iconmm.com

X www.iconmm.com

X www.denevads.com
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Softwaredevelopmentcompanyspecialized
inpassengerinformationsystems,digital
signageandadvertisingschedules,covering
allareasoftransport,eitherrail/metro,air-
ports,busorport/ICONMultimediaalsohas
asignificantpresenceintheworldofcom-
merce/retail menuboardsandthebanking
sectorwithworlwidereferenceclientswith
morethan40.000pointsdeployedaround
theworld.Itstandsoutforthewidedegree
ofcustomizationofyourproducttosuitthe
needsorrequirementsofanyclientorthat
maybecontainedinastatementoftechni-
cal conditions.

IDOM

IDOM CONSULTING, ENGINEE-
RING, ARCHITECTURE, S.A.U.
X Zarandoa 23

48015 Bilbao

(VIZCAYA)
X P:+349447976 00
X F:+34 9447593 64
X cortega@idom.com
X oscar.rico@idom.com
Xwww.idom.es
IDOM is one of the european leading
companies in the field of professional
servicesinengineering,architectureand
consultancy.ltisanindependentcompany
establishedin1957andithasparticipated
inover30.000projectsinfivecontinents.
In20countrieswith39officesthroughout
regions(America:Argentina,Brazil Canada,
Chile,Colombia, USA,Mexico,Pert), Asia
(India), Africa (Argelia,Lybia, Morocco),
Middle East (Saudi Arabia, UAE), Europe
(Belgium Slovenian,Spain,Poland,Portugal,
United Kingdom).More than 3.000 staff
possesestheexpertiseandexperienceto
coverallthephasesofarailwayproject(high
speed,conventionalfreight metro lightrail,
tramway,stations,depotandworkshops),
from conceptiontocommissioningand
beyond.IDOMwillaccompanytheclientby
providingthecorrecttechnicalassistance
requiredforthedecision-makingprocess:
technicalspecificationsfordesignalternatives
studies,demandandtrafficstudies,financial
and socioeconomical analysis,basic
and detailed design, operational and
maintenanceplansworkssupervisiontesting
and commissioning.
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ZALUE

IKUSIS.A.U
X Paseo Miramén, 170
20014 San Sebastian
(GUIPUZCOA)
X P:+34943 448800
K F:+34 943448820
X movilidad@ikusi.com
X www.ikusi.com
Ikusioffersintegralsolutionsforexploiting
the diverse means of urban public
transport(Bus/BRT/Tramway/LightRail/
Metro/Suburban),aswellasinintermodal
transporthubs.Oneproposal,backedup
withatrackrecordreachingbackmore
than20yearsinthesector,hasthemain
goalofimprovingpassengerexperience,
guaranteeingsafety,increasingrevenue
fromsecondarysourcesindependent
fromthemainactivity,andstreamlining
operational efficiency.

K4 @

IK4 RESEARCH ALLIANCE
X Pol. Azitain 3K, 2°G

20600 Eibar

(GUIPUZCOA)
X P:+34943820350
X otegi@ik4.es
Kwww.ikd.es
IK4 Research Alliance is a private and
independentalliance of R&D centres, a
benchmarkintheEuropeanR&Dcontext.
It comprises 9 organisationsin the Bas-
queCountry:AZTERLAN,CEIT,CIDETEC,
GAIKER,IDEKO,IKERLAN,LORTEK, TEKNI-
KER and VICOMTECH.
ThelK4ResearchAlliancesetsouttoge-
nerate,captureandtransferscientificand
technologicalknowledgemainlytothe
businessframework.Thiswayitcontri-
butestowardsimprovingthecompetiti-
venessofcompaniesandtheprogressof
society.Nowadaysitgathersastaffof1275
and an income of 102M€in 2014.

IMPLASER] &

IMPLASER 99, S.L.L.
X Pol. Ind. Borao Norte, Nave 5A
50172 Alfajarin (ZARAGOZA)
X P:+34902 182022
XF:+34 902182022
Kinternational@implaser.com
Xwww.implaser.com
ImplaserisaSpanishcompanyfocusedin
developinginnovativesecuritysignsfor
railwayprojects.Innovationandqualityare
our mainstays, as we were the first SME
beingcertifiedinR+D+linSpain.Implaser
hasalltherangeofproductscertified by
AENORwithphotoluminescentvaluesof
150, 300, 580 and 720 mcd/m?>
Wearealsospecializedinthemanufacturing
ofinformative,securityandaccessibility
stickersforcoaches,tobeusedbothindoor
andoutdoor.Hardworkandgreatconcern
forinnovationhasallowedustodevelop
newproducts,suchasphotoluminescent
systemscombinedwithelectroluminescent
and guiding systems by LEDs.

indra

INDRA S.A.
X Avda. de Bruselas, 35

28108 Alcobendas

(MADRID)
X P:+34 916273877
XF:+34 91626 88 68
X enavarroj@indra.es
Xwww.indra.es
Indrais a world leader and pioneer in
thesupply oftechnological platforms
for railway operations management,
controlandsupervision,havingspecific
solutionsalreadytestedonhighspeed
andconventionallinesandmetropolitan
operations. Indra is also a leader in
ticketingsystemsfortransportoperators
andhasfacilitiesandprojectsalloverthe
world.Furthermore,Indradevelopshigh-
precisionsafetyandsignallingsystems.At
thismomentintime,Indra’ssolutionsare
completelyuniquebecauseoftheirhigh
level ofintegrationand adaptationto
thecurrentandfuturenecessitiesofthe



railwayenvironmentwhatevermaybethe
moststateofthearttechnologicaland
operativeoptions.Indrahasmanaged
to open a competitive market for the
firsttime based on technologicaland
economical competitiveness.

lllineco

INECO-ECONOMIA E INGENIE-
RIA DE TRANSPORTE, S.A.
X Paseo de la Habana, 138

28036 Madrid (MADRID)
XP:+34914521200
X eva.pulido@ineco.com
Xwww.ineco.com
Xwww.ineco.com
Globalleaderintransportengineering
andconsultancy,ithascontributedtothe
developmentoftransportinfrastructures
forover45yearsinmorethan45countries.
Itshighleveltechnicalspecialisationallows
itsactivitytodiversifyintonewmarkets
andreinforceitspresenceinthosewhere
itisalreadyestablished.Itsparticipation
inthewholerailwaysysteminSpainhas
ledthecompanytodevelopimportant
internationalprojectsliketheMakkah-
MadinahhighspeedinSaudiArabia,the
Ankara-IstanbullineinTurkeyandtheHS2
project in the United Kingdom.

Ingeteam

INGETEAM POWER
TECHNOLOGY, S.A.
X Edificio 702.
Parque Tecnoldgico de Bizkaia
48160 Derio (VIZCAYA)
XT:+34 94 65590 00
XF:+34 9440398 37
K traction@ingeteam.com
X www.ingeteam.com
Ingeteam is an expert leader in the
development of electrotechnical and
power electronics systems providing
involving energy exchanges at large.
Our capacities and the experience on
the railways sector allow us to offer
technologicalsolutionsthatsignificantly
contributetoreachourcustomersstrategic
objectives,leadingtomaximizeoperational

efficiencyWestrivetowardsonofferingin-
house/state-of-the-artdevelopmentsfor:
-RollingStock:TractionSystemsandTCMS
-Infrastructure:EnergyRecoverySystems.

@ hispacold

Railway HVAC Systems

INTERNACIONAL
HISPACOLD, S.A
X Avda. Hacienda San Antonio,1

Pol. Ind. El Pino

41016 Sevilla (SEVILLA)
X P:+34 954 677 480
X F:+34 954999 728
K hispacold@hispacold.es
Xwww.hispacold.es
HispacoldisaWorldleadercompanyfor
climatesystemsspecializedincomfortfor
peoplewithmorethan30yearsexperience.
HispacolddesignsandmanufacturesHVAC
solutionsforallrailvehicles:trams,metros,
EMUs, DMUs, LRVs... with proven and
reliabletechnologysolutions.InHispacold
eachactivityisbased onasolid quality
cultureandonarealcommitmentwiththe
environment.
QualitycertificationsISO9001,1S014001,
OSHAS18001areonlythesmallestpartof
this working way.
HispacoldisacompanyoflrizarGroupSC,
whichemployeesmorethan3.000people
in the five continents and has a global
turnover of more than 550 Million €.
This gives Hispacold the benefitsfrom
a multinational organization while
maintaininganindividualcompanyspirit.
Hispacold'spresenceinthefivecontinents
guaranteesthebesttechnicalassistanceat
any place of the world.

inse rail

INSERAIL, S.L.

X Alberto Alcocer, 46 3°A

X 28016 Madrid (MADRID)
XP:+34913029540

K jcanedo@inserail.es

K www.inserail.es
Thisisanengineeringandconsultingfirm
oundedin1994andfocusedontherailway,
energyandbuildingsectors,developingits

activityinthedifferentstagesofplanning,
design,constructionandexploitationofin-

vestments.

JEZ SISTEMAS
FERROVIARIOS, S.L.
X Arantzar, s/n

01400 Llodio

(ALAVA)
X P:+34946721200
XF:+34 946720092
Ninfor@jez.es
Xwww.jez.es
JEZ Sistemas Ferroviarios, S.L. is
committedtodesigning,manufacturing,
supplyingandmaintenanceofalltypes
ofmanganesesteelswitchesandrailway
track systems, inadditiontomoulded
caststeelpartsforthegeneralindustry.
OurTechnicalDepartment(Department
ofR&D)ensureswehavethecapability
ofdesigningandproducingpointsand
crossings(turnouts,crossovers,scissor
crossovers and diamond crossings)
or parts for them, such as hard steel
manganesecrossingsorsparetongues.
AtJEZ SistemasFerroviarios, S.L.wefit
ourdevelopmentstomeetclientsneeds.

RiIMURA

KIMUA ENGINEERING, S.L.
X Ibaiondo Bailara, 11

20271 Irura (GUIPUZKOA)
X P:+34 943 691 396
X lucas@kimuagroup.com
X u.andueza@ kimuagroup.com
Xwww.kimuagroup.com

Kimua designs and produces diffe-
rent types of auxiliary tools for lifting,
transporting, assembling and doing
maintenance of rolling stock and its
components during any stage of the
Railway value chain. Additionally, Ki-
mua has added 2 new business units
to its portfolio; one for providing
renting services of standard solutions
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and a second one for providing its
clients with specific training courses
in areas like handling and lashing of
big and large loads.

e LADICIM

BE CANTABRIA LABORATORIO DE LA DIVISION DE
_ CIENCIA E INGENIERIA DE LOS MATERIALES

LADICIM (UNIVERSIDAD DE
CANTABRIA-LABORATORIO
DE LA DIVISION DE CIENCIA
E INGENIERIA DE LOS
MATERIALES)
X Avda. de los Castros, 44

39005 Santander (SANTANDER)
XP:+34942201828
XF:+34942201818
K ladicim@unican.es / casadoja@

unican.es

X https://ladicim.es/
ThemechanicallaboratoryL ADICIM-UC
transferstosocietytheknowledgeavailable
intheUniversitythroughcontinuousdvisory
servicesandagreementswithcompanies
andinstitutionsforthedevelopmentof
R&D-i,andcapturestheareasinwhichthe
knowledgemustbefurtherenhanced,to
then offer a better service.

LAFARGA 2

yourcoppersolutions

LA FARGA
YOURCOPPERSOLUTIONS, S.A.
X Colonia LaCambra s/n 08509
Les Masies de Voltrega
(BARCELONA)
X P:+34938504100
X F:+34 93 859 5530
X gustau.castellana@lafarga.es
jordi.vilaro@lafarga.es
Xwww.lafarga.es
La Farga Yourcoopersolutions is a
modelcompanyintherailwaysector,
withmorethan200years'experience
in the copper industry.
A solid international presence and
continuousinnovationinthesearch
fornewalloyshaveenabledittopro-
duce high-service materials.
La Farga Lacambra provides global
solutionsforcoppermaterialsandits
alloys suchas CuMg, CuSn or CuAg,
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integrating the whole productive
processandensuringthemaximum
technical qualities.
Theseproductssatisfytheneedsofthe
marketforallkindoflinesandspeeds
around the world.

’\) LANDER

LANDER SIMULATION &
TRAINING SOLUTIONS, S.A.
X Portuetxe, 232 Local B3

20018 San Sebastian

(GUIPUZCOA)
K P:+34943 217491
XF:+34943217491
X aohlsson@landersimulation.com
X www.landersimulation.com
LanderSimulation&TrainingSolutions,
S.A.isaCompanyspecialisinginthede-
sign,developmentandimplantationof
state-of-the-artcommercialsimulationde-
vicesaimedattrainingprofessionaldrivers
ofalltypesofrailwayrollingstock(under-
ground,tramways,regional,longdistance
andhigh-speedrailnetworks).ltboastsa
powerfulsalesteamsthathasdevelo-
pedadirectsalestechniquetopotential
clients both in Spain and abroad.

luznor

LUZNOR DESARROLLOS
ELECTRONICOS, S.L.
X Paduleta, 47 01015 Vitoria

(ALAVA)
X P: 945 200 961
X F:945 200971
Kiarbeloa@luznor.com
Xwww.luznor.com
Luznor Company is specialized in the
designmanufactureandcommercialization
ofprofessionaltorches(forrailwayindustry),
emergency lighting (for industry and
architecture)andotherElectronicdevices.
Luznoroffersyou(initsfactoryinVitoria)
highlyqualifiedtechnicians,ahighstandard
ofqualityaneffectivesystemdevelopment,
manufactureandtesting,andaboveall,a

philosophyofcommitmenttoourcustomers
allowingustoofferinnovativeproducts
equippedwithadvancedtechnologyand
recognized prestige.

MB SISTEMAS

MB SISTEMAS, S. COOP.

X Pol. Ind. Igeltzera - C/ Igeltzera, 8
48610 Urduliz (VIZCAYA)

X P:+ 3494403 06 26

XF:+ 3494403 06 27

X amacias@mbsistemas.es

Xwww.mbsistemas.es

MB SISTEMAS is part of MONDRAGON

CORPORATION Wedevelopturnkey'World

Class"engineeringprojectsimplementing

automationsolutionsintotheAssemblyand

weldingphasesofmanufactureprocessfor

carbodystructuresofrailroadpassengercars.

Wegive“adhoc"solutionsforthecustomer’s

needs;havingimplantedsuccessfullyour

facilitiesaroundtheworld.Asengineering

wedevelopboth,roboticinstallationsand

specialmachinesforanyassemblyprocess.

) mrTc

A Wabtec company

METALOCAUCHO, S.L.
X Poligono Erratzu, 253

20130 Urnieta

(GUIPUZCOA)
XP:+34943333755
XF:+34 943333751
X info@metalocaucho.com
Xwww.metalocaucho.com
MTCspecialisesinthedesignandmanufacture
ofanti-vibrationandsuspensionsolutionsfor
RollingstockTheCompanywasestablished
in1982andcurrentlyhasthreemanufacturing
sites,locatedinSpain(HQ),Chinaandindia.
In 2009 the company was awarded IRIS
Certification.MTC beingamongtheleading
companies
initssector;suppliestothemainRollingstock
Constructorsworldwide,includingAlstom,
Bombardier,CAF.CSR,CNR HyundaiRotem,
Siemens,TalgoVossloh) Wealsocollaborate
with Operators for the supply of spare
componentsfortheiroverhaulprojects.Our
mainproductsarerubber-metalprimaryand
secondarysuspensions,focusingonprimary



springs(conicalorchevrontype),guiding
bushes,guidinglinks,secondaryairsprings
andemergencysprings,tractionrods.elastic
bushings, buffers, layer springs as well as
adiverserangeofassociatedrubber-metal
solutions.

m(3M

MGN TRANSFORMACIONES
DEL CAUCHO, S.A.
X C/ Candelaria, 9 - Pol. Ind.

Camino del Calvario

28864 Ajalvir

(MADRID)
X P:+34918874035
XF:+34 918844584
Xenp@mgncaucho.com
Xwww.mgncaucho.com
MGN wasestablishedin 1957 andsince
thenithasbeendevelopingitsactivityboth
designingandmanufacturingrubber-metal
componentsmainlyfortherailwayindustry.
MGNinvestsinresearchandinnovationas
abasisforthedevelopmentofelements
tobeadaptedinthenewunderstanding
ofpassengerandfrighttrains,takingthe
lastesttechnologicaladvancesoftherubber
world, vibration control and damping
systems.

newtek®

NEWTEK SOLIDOS, S.L.

NEWTEK SOLIDOS S.L
X Pol. Abendano. Urdaneta bidea, 3B.
Zarautz (GUIPUZCOA)
X P:+34943 835942
X contact@newteksolidos.com
Xwww.newteksolidos.com
NEWTEKismainlyactiveinthemanufac-
tureofsystemsforfillingsandintrams,
trainsandlocomotives. NEWTEKsup-
pliesinstallationscomposedofstorage
silos,fixedsandfeeders,sandfeeding
mobileunits,aspirationsystemsand
dustcollectiondevices.Thecompany
alsodesigns,manufacturesandmain-
tainscustominstallationsaccordingto
the needs of each client.

NEM ™

solutions

NEM. NUEVAS ESTRATEGIAS
DE MANTENIMIENTO, S.L.
X Paseo Mikeletegi, n° 54 - 12 planta
20009 San Sebastian (GUIPUZCOA)
X P:+349433093 28
XF:+34 9433093 26
Xinfo@nemsolutions.com
Xwww.nemsolutions.com
At NEM Solutions we offer total con-
trolofbusinessoperationsand main-
tenances for the railway industry. Our
products and services project the as-
sets’future from data generated daily.
Theobjectiveistogiveourclientthepos-
sibilitytocontrolhis/herownbusinessand
toavoidsurprises.Thankstoourexpert
knowledgeweprovidewheellifemana-
gement,productivityimprovementand
O&M cost reduction.

PARR*f

PARROS OBRAS, S.L.
X Ctra. Virgen del Monte, 1
13260 Bolafios de Calatrava
(CIUDAD REAL)
X P:+34 926 88 47 05
X F:+34 926 8347 06
X rocio@parros.es
Xwww.parros.es
Familybusinesswithover25yearsexpe-
rienceincivilconstructionandironand
steelindustryfortherailwaysector.Parros
Groupwhichisspecializedinpiledriving
and catenary foundations, has imple-
mented the 80% of the foundations of
theentireSpanishHighSpeedNetwork.
Whetherconventionalrailwaynetworkor
HighspeedRailway(AVE), PARROSGROUP
isdistinguishedbytheversatility ofour
machinesadapted‘Adhoc"forauxiliary
civilworksfromthe railway, with auto-
maticswitchingtothethreeSpanishgaug-
es.Alsoinnovativeisourimplementing
systemofnoisebarriersfromtherailway
trackanditsfoundations.Genericactivities
of building and general construction.

[
Pretensados del Norte, S.L.

PRETENSADOS DEL NORTE S.L.
X Miravalles, 4 (Zona Industrial de
Betorio) 01013 Vitoria

(ALAVA)
X P:+34 945 258 431
X F: +34 945 261 400
X pretenorte@pretenorte.com
X www.pretenorte.com
PRETENSADOS DEL NORTE produces
the best prestressed wire for railway
sleepersintheworld.Morethan30years’
experience,PRETENORTEonlyusesthebest
rawmaterialsandwecansupplyanyneed
requiredbytheclient. Wehavesupplied
prestressedsteelforseveralprojectsaround
theworldandourmaterialisconsidered
theonewiththebestqualityinprestressed
WIRE world.We have the bestand most
modernmachineryandahighlyqualified
team of experts and engineers.We also
produceprestressedsteelusedinprecast
concrete parts and structures.

PATENTES TALGO, S.L.
X C/ Paseo del Tren Talgo, 2

28290 Madrid

(MADRID)
XP:+34916313800
XF:+34 916313893
X marketing@talgo.com
Xwww.talgo.com
Talgo,leadingHighSpeedrollingstock
manufacturerinSpain,hasover70years
ofexperiencemanufacturingveryhigh
speed,highspeed,intercityandregional
trains, tilting passenger coaches and
locomotives.
Thecompanyisalsoapioneerinproviding
complete maintenance solutions to
railway operators worldwide, and is
specializedinthedesignandmanufacture
ofmaintenanceequipmentforanytypeof
rail vehicles.
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PRECON

PRECON; PREFABRICACIONES
Y CONTRATAS, S.A.U.
X C/ Espronceda, 38, local 3

28003 Madrid (MADRID)
X P:+34913430348
XF:+34 913591246
X fsanchez@precon.cemolins.es
X ferroviario@precon.cemolins.es
X www.cemolins.es
PRECONistheSpanishleaderindesign
andsupplyofprecastconcreteproducts
forrailway tracks, either ballasted and
ballastless tracks.
PRECONhassuppliedsolutionsbasedon
monoblock,twinblock,block,slabsand
sleepersforswitchesandcrossings.Either
forhighspeed,conventionallines,heavy
haul, subways and tramways.
PRECONfromitstwoSpanishfactorieshas
suppliedmorethan15millionstwinblock
sleepers,5millionsmonoblocksleepers,
500,000 ml sleepers for switches and
crossingsandcurrentlymanufacturemost
oftheslabtracksystemsinuseinSpain.

‘i REVENGA

1o Smart Solutions

REVENGA INGENIERQS, S.A.

X Fragua, 6 28760 Tres Cantos
(MADRID)

XP:+34918061810

XF:+34918041955

X marketing@revenga.com

X www.revenga.com

Revenga Smart Solutions started in

1972 as Revenga Ingenieros SA As

of 2006, the Revenga Group was

formed, which through four business

lines / companies serves the Transport

(GRTechnologies), Security (Triedro),

Telecommunications (3dnet.es) and

Energy (Ge2) sectors. Currently they

are integrated under a single brand

and company, Revenga Smart Solu-

tions, focusing on the transport, tele-

communications and security sectors.
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interiors

SATYS INTERIORS RAILWAY
SPAIN S.A.
Xlsla de Jamaica, 8

28034 Madrid (MADRID)
XP:+34913341590
X F:+34 9135805 64
X marketing@kelox.es
X www.kelox.es
Kelox launched its railway activity in
1977, manufacturingcateringequipment
fordiningcarsonlongdistancelines.The
experienceandknowledgeacquiredover
theyearshavebecomeKeloxspecialistin
thedesignandfullsupplyofgalleysand
cateringequipmentforhigh-speed shuttle
andregionaltrains.Ourstyleofdesignis
characterisedbyharmony;itisbeautiful,
ergonomic and functional, always
accordingtothecustomerspecifications.

Comom

SEMI

SEMI, S.A. (GRUPO ACS)
X Avda. de Manoteras, 6 22 Planta
28050 Madrid
(MADRID)
X P:+349130893 35
X F:+34915 218 597
X ferrocar@semi.es
Kwww.semi.es
X www.grupoacs.com
Asocietyininternationalexpansion.With
theadaptabilityofasmallbusiness,the
infrastructureofabigcompanyandthe
financialbackingofalargegroup.SEMlis
encompassedinthemajorcompaniesof
IndustrialServicessectoroftheACSgroup.
Focusedintheindustrialfield, SEMIbuild
infrastructures for energy, transport,
communication,environmentandnon-
residential building. Activity in the
railwayarea:ElectrificationandTraction
Substations for AC and DC, Auxiliary
ElectricalEquipment,Engineeringand
Consulting,MaintenanceofCatenaryand
Substations, InfrastructureforRailway
Signaling and Communications.

©® SEGULA

TECHNOLOGIES

SEGULATECHONOLOGIES
SPAIN
X Oquendo 23, 12 planta

28006 Madrid

(MADRID)
NT:+34917 991112
XF:+34917991 113
Xwww.segula.es
SEGULATechnologiesisaninternationalen-
gineeringconsultancygroupspecialisedin
cutting-edge innovation.
Since2002,SEGULATechnologiesispresent
inSpain.Weareanengineeringservices
companywithmorethan1.000professio-
nalsworkinginStaffing,Consultancy,PLM
and Fixed Price Projects.
Itisbasedin12locationsinSpain:Madrid,
Barcelona,Vitoria,Zaragoza,Bilbao,Pam-
plonaVigo\Valladolid VigoValencia Sevilla
andCartagenaclosetothemaincustomers.
In2016,SEGULATechnologiesturnover
inSpainwasmorethan54millionEuros.
Morethan60% of our collaboratorsare
universitygraduates.Ourcustomersinclude
leadingcompaniesinleadingsectors:ae-
ronauticalautomotive,energy,industry,IT,
rail, etc...

At
4
5 EEEE

SENER INGENIERIA
Y SISTEMAS, S.A.
X Avda. Zugazarte, 56
48930 Getxo Las Arenas
(VIZCAYA)
X P:+34 94 481 75 00/+34 91 807 70 68
X F:+34944817501/+34 91807 87 32
X dep.infraestructurasytransporte@
sener.es
X www.ingenieriayconstruccion.sener
Senerisoneoftheleadingengineering
andtechnologygroupsinEuropewith
overonebillioneurosofannualturno-
ver,morethan 5,000 professionalsand
a continuously growing international
presence with offices in more than
15 countries. In the field of railway
engineering,Senercountonanextensive



experience in metros, light rail trains
systems and tramways, conventional
railwayline, freighttransportandHigh
SpeedLines.Sener’sactivitiesrangefrom
preliminary,conceptualandfeasibility
studies,basicanddetailedengineeringto
projectmanagementservices,supervision
of works, value engineering or ICE
services.

TECNOLOGIA Y SISTEMAS

SICE TECNOLOGIA

Y SISTEMAS S.A.

X C/ Sepulveda, 6 -Pol. Ind.
Alcobendas 28108 Alcobendas
(MADRID)

X P:+34 916232200
X F:+34 916232201
N sice@sice.com
X www.sice.com
SICE Tecnologia y Sistemas, (SICE TyS)
isamultinational group of Companies,
technology and systems integrators
operating in the fields of traffic and
transport, environment and energy,
telecommunications and all types of
industrial processes.

SICETyS’stransportactivitiesarefocusedon

meetingtheneedsofusers,operatorsand

transportoperationconcessionairesinthe
transport sector.

As a systems integrators and systems

suppliers,theyofferuniquetechnological

solutionstailoredtoallkindofinstallations.

DesignoftheCentralizedmanagementof

allservicesthatcomplementanyformof

publicorprivatetransportandintegrates
different solutions and systems:

XSecurity&SafetySystemsforMetrosand

Railways

KTelecommunicationsSystemsforMetros

and Railways

KSignaling:(Interlocking,LevelCrossing,

o)

X Electric BRTs

K Ticketing

X Public transport prioritization

X Consulting Engineering (OFITECO):

Railwayslines,Tunnels,Loadtest(railways

bridges).

SIEMENS
h“‘ﬂ"’“‘"’ para la vida
SIEMENS RAIL
AUTOMATION S.A.U.
X Ronda de Europa, 5
28760 Tres Cantos.
(MADRID)
X P:4+3491514 8000
X www.siemens.es/railautomation
SiemensRailAutomationistheresulting
Companyaftertheacquisitionofthelnvensys
RailDimetronicgroupbySiemens.Thenew
divisionoffersintegratedmobilitysolutions
throughthemostadvancedtechnologies
forrailwaysignallingandtraincontrol.Our
mainpurposeisthesupplyof‘turn-key”
projects,includingallthephasesofdesign,
development, supply, manufacturing,
installing, testing, commissioning and
maintenanceofrailwaysignallingsystems
and automatic train control systemsfor
eithermasstransitapplicationsasmainline
and high speed lines.
Thesolutionsand systemsof Siemens
Rail Automation allow railways and
metropolitan networks to improve
the safety of theirrailwayapplication;
increasethecapacityofthelines;reduce
operatingcosts;optimizemaintenance
works; obtain a better usage of its
rolling stock, having at the sametime
lowerenergyconsumptionsratesandto
decrease energy consumption.

STADLER

STADLER RAILVALENCIA S.A.U.
X Pol. Ind. del Mediterraneo
C/ Mitjera, 6 — 46550 Albuixech
(VALENCIA)
X P:+34 96 141 50 00
K F: 43496 141 5002
X stadler.valencia@stadlerrail.com
K www.stadlerrail.com
ThenewSpanishDivisiénofStadlerhas
alonghistoryasrailvehicles provider.
Stadler Rail Group completed the
purchasefromtheVosslohGroupofits
Spanishbusinessunitofmanufacture
oflocomotivesandlightrailvehiclesat
the end of 2015. This acquisition falls

withinthelongtermgrowthstrategyof
the Stadler and reinforces its position
asoneoftheleadingmanufacturersof
railwayvehicleswithnewproductsand
the access to new markets.
Technologyandqualityarethekeypoints
oftheentirerangeofproductsdeveloped
and produced in the Valencia plant.
Closelylinkedwiththeindustrialheritage
ofrailwaysandwiththebenefitofmore
thanacenturyofexperience,StadlerRail
Valenciadesignsandmanufacturesstate-
of-the-artlocomotivesaswellaspassenger
trainsandprovidesacomprehensiverange
ofservicessuchasthemaintenanceofthe
vehicles,sparepartslogistics,technical
support or training.

(1

Talleres Alegria, s.a.

TALLERES ALEGRIA, S.A.
X C/ Peha Santa, 7 - Pl. Silvota

33192 Llanera

(ASTURIAS)
X P:+34 98526 32 95
X F:+34985 2660 1
K talegria@talegria.com
Xwww.talegria.com
TalleresAlegriawithmorethan100years
attheserviceofrailway‘snetworks,offers
toits customers a wide range of fixed
trackequipmentwiththebestquality
and service conditions. Following its
owntechnicaldesignoritscustomer’s,
Talleres Alegriamanufacturesamong
other turnouts for High Speed Lines,
conventionalLines,subwayandTramway
lines,aswellasEndForgedSwitchPoints
andTrackVehicles. Beingawareofthe
relevanceofcomfortwithintherailway
sector,TalleresAlegriahascollaborated
withleadingcompaniesdevelopingand
applyingtechnicalsolutionsformitigating
noiseandvibrationsduringthecrossing
over the turnouts.
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TALLERES ZITRON S.A.
X Autovia AS Il. n° 2386

33211 Gijon (Asturias)
XP: +34985 168 132
X zitron@zitron.com
Xwww.zitron.com/
ZITRONisaninternationalleadingcompany;,
withover50yearsofexperiencejindesigning,
manufacturingjinstallingandcommissioning
completeventilationsystemsformetrosand
railways tunnels.
ZITRONhasmorethan500referencesworld-
widejincludingthelargestprojectscurrently
inprogress,suchasCrossrail-Londonand
Doha Metro.

-7}
TECNIVIAL

TECNIVIAL
X C/ Livorno n°59

19004 Marchamalo

(GUADALAJARA)
X P:+34 949325000
X F:+34 949 25 20 80
K export@tecnivial.es
Xwww.tecnivial.es
Createdin1973,TecnivialistheSpanish
referenceintrafficsafety.ltcontributesgi-
vingsolutionsregardingAirport,Railways,
and Road Signaling and marking.
Thechallengeforapermanentevolution,
technologicalinnovation,andcustomer’s
satisfactionareouridentitysigns.InTec-
nivial we specialize in all types of fixed
signallingforroads,bothconventionaland
highspeedlines;inthislastsectionareone
ofthecompaniesapprovedbytheRailway
Infrastructure Administrator (ADIF).
Wehaveextensiveexperienceinrailway
stationssignalling,carefullyfollowingthe
specificationsofthecorporateidentity
manuals\Wedevelopcomprehensiveand
customisedsignageprojects,fromproject
designtofinalinstallationandmaintenan-
ce service.
Tecnivialhasalwaysbeencommittedto
thel+D+i,whichhasallowedittobeare-
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ferenceinthefixedrailwaysignaling,high-
speedandconventionalnetwork,while
beingpresentinthemostrelevantprojects
atthenationallevel;thisisthecaseofthe
Madrid-FiguerasorOlmedo-Orensesec-
tions,andinternationally,AveMedina-La
Meca.

TeknoRail

TEKNORAIL SYSTEMS, S.A.
X Paseo de la Castellana, 91

28046 Madrid

(MADRID)
X P:+349151560 00
XF:+3491564 7286
Xinfo@teknorail.com
X www.teknorail.com
Teknorail Systems, S.A. is a company
belongingtotheEUROFINSAGroup,whose
activityfocusesonthe development of
railwayinteriorprojects,aimedbothforthe
refurbishmentofexistingvehiclesandalso
fornewrollingstock,withascopeofsupply
thatrangesfromthedesignandengineering
totheindustrializationandmaterialsupply,
includingthetechnicalassistancetothecar
commissioning.
Teknorail’s main goal is to provide its
customerswithhigh-qualitysolutionsfor
railwayinteriorsbymeansofinnovation,
globalprojectmanagementmodularsupply
and flexible solutions.

telice

TECNOLOGIA SOBRE EL TERRENO

TELICE S.A.
X Pol. Ind. Onzonilla, 22 fase

24391 Ribaseca

(LEON)
M P:+34987 22 10 04
MF:+34987 26 4407
Ktelice@telice.es
Kwww.telice.es
Telice is a Spanish company with 39
years of experience in several fields of
technologyinstallation,especiallyforthe
railwaysector.Ouractivitiescoverdesign,
installationandmaintenanceforRailway
ElectrificationSystems,RailwaysSafety

andSignalling, Optical Fiber, Industrial
AutomationandElectricallnstallations
Our extensive experience has made
Teliceapreferredpartnerforcarryingout
workandprovidingservicesforimportant
railroad administrations and major
constructionandtechnologycompaniesin
the railroad industry.

"> teltronic

a Hytera company

Teltronic, S.A.U.
X F-Oeste, 12 Pl. Malpica

50016 Zaragoza

(ZARAGOZA)
X P:+34 976 46 56 56
X F:+34 976 46 57 20
X fsanjuan@teltronic.es
Xwww.teltronic.es
Backedbyover40yearsofexperiencein
thedesignmanufacturinganddeployment
of Professional mobile radio projects
worldwide, Teltronic presents a broad
portfolioofcriticalcommunicationsolutions
fortransportsector,providingcomplete
solutions:networkinfrastructures,control
centresandend-userequipment,including
specializedonboardsystemsspecifically
designedtomeettrain,metro,tramandLTR
needs.
Thecompany’stechnicalindependence
andwillingnesstocustomizeitssolution
toeachspecificprojectallowTeltronicto
fulfitthemostdemandingrequirementsin
bothcommunicationandsecuritysystems.
Besides voice and data transmission
solutions, the company offers a wide
portfolioofintegrationserviceswithother
subsystems,suchasinterconnectionwith
PAandintercomsystems,applications
to manage and control fleets and for
operating aid, real time CCTV in trains
andstationsorcommunicationssupport
forsignalling systemsETCS, CBTC,PTC,
among others.



THALES

THALES ESPANA GRP, S.A.U.
X Serrano Galvache, 56 Edificio

Alamo 40, Planta Sur.

28033 Madrid

(MADRID)
X P:+34912737200
XF.+34 912737867
X jose.villalpando@thalesgroup.com
Xwww.thalesgroup.com
ThalesisaWorldleaderinMissionCritical
Solutions for Land Transportation.
Thales Spain, with more tha 60 years of
experience hasbeenpioneerandleaderin

ailway industry
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thetechnologicaldevelopmentoftheSpanish
railways, beeinoneofthemainsuppliers
ofsafetyandtelecommunicationsystems
fortheSpanishRailwaysAdministrations
andpresentincountriesasTurkey,Mexico,
Algeria, Malaysia, Egypt and Morocco.
Its activity goes from the development,
manufacturinginstallation,commissioning
to the maintenance of equipments and
systemsforrailwaysignalling,traincontrol,
Telecommunication,Supervisionticketing
and critical infrastructures security.

ONLINE VERSION
FREE

6.000 readers!

getinsa-euroestudios
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INGENIERI|A
TPF GETINSA-EUROESTUDIOS
S.A.U.
X C/ Ramén de Aguinaga, 8
28028 Madrid (MADRID)

X P +34 9145609 82
XF:+34 9145609 83
Kinternacional@getinsa.es
Xwww.getinsa.es
Withmorethan50yearsofexperience, TPF
GETINSAEUROESTUDIOShasgrowninto
aleadingbusinessgroupinSpainandan

CorporativeMagazine
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Contact telephone number:
+34 944 70 65 04.
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internationalbenchmarkintheengineering
sectoroftransportationinfrastructuresand
the environment.
Theprojectsandstudiesrequiredtodevelop
publicworksandlinearinfrastructuresare
achievedthankstoourhumanandmaterial
resources.
Weareexpertsonthecomprehensivema-
nagementofinfrastructureinallitsphases,
startingfromthepreliminarydesignupto
theoperationandmaintenance,including
alltheintermediarystepsasprofitability
analysis,studies, projects,workscontrol
andsupervision,aswellasfinancialmana-
gement.Theseactivitiesaredevelopedboth
in Spain and abroad.
Ourinternationaldelegationshavebeen
establishedindifferentcountriesandour
experienceextendsover40countriesin
Europe,Asia,America,MiddleEastand Afri-
ca.Wearecurrentlyworkinginternational
projectsin30countries.Atpresent, theTPF
Getinsa-Euroestudiosemploysmorethan
1200professionals,twothirdsofwhomare
university graduates.

Atria

TRIA INGENIERIA Y TECNICA
DEL TRANSPORTE S.A.
X C/ Romeria, 6

28600 Navalcarnero

(MADRID)
XP:+34918114984
XF:+34918111628
K triaingenieria@triaingenieria.com

ngonzalez@triaingenieria.com
X www.triaingenieria.es
TRIA started with a core of railway
engineers, providing solutions for
automatic gauge changing technolo-
gies. They were demanded EPC type
solutions that included civil works,
fabrication of mechanisms, electrical
engineering and installations, auto-
mation and control, track & catenary,
comunications, signalling, etc.
Thus, the company eagerly became
railway infrastructure and rolling
stock experts. They built its own
workshops, adquired railway machi-
nery and above all, they have put to-
gether, a highly motivated, and qua-
lified human team.
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TRIGO

Global Quality Solutions

TRIGO GROUP
X Parque Empresarial La Negrilla, C/
Papiro, 8-9,41016
(SEVILLA)
X P+34954526 195
X antonio.peco@trigo-group.com
X www.trigo-group.com
TRIGOEspanaisasupplierofqualityservi-
cesdevotedtoindustrialsectors,throughout
theentiresupplychain.Foundedin2001,it
providesquality-assuredservicesinproducts,
maintenance,managementofindustrial
meansandmetrologywithmorethan600
QualityStandardsofficersinSpain.TRIGO
GROUPispresentinmorethan25countries
withaworkforceofmorethan10,000pro-
fessionals.
FromTRIGOEspafnaweexporttotherailway
sectorhigh-valuegoodpracticesdevelopedin
the aerospace or automotive sectors.

TYPSA

INGENIEROS
CONSULTORES
Y ARQUITECTOS

TYPSA
X C/ Gomera, 9. 28703

San Sebastiadn de los Reyes (MADRID)
X P:4+34917227300
KF:+34 916517588
X madrid@typsa.es
Xwww.typsa.com
TypsaGroupisoneofthemostimportant
Europeanconsultinggroupsandleaderin
thefieldsofcivilengineering,architecture
and the environment.
Since its creation, in 1966, Typsa Group’s
ever-increasingactivities,havingfocused
both on preliminary assessment and on
design, as well as supervision and/or
management of construction projectsin
Europe,theAmericas,AfricaandtheMiddle
East.Typsaisoneofthemostexperienced
Spanish consulting firms in the field of
railwaysandmetrosystems.Wehavebeen
involved in more than 4,700 km of High
Speedlines(HSL),2,600kmofconventional
lines,390kmofconventionalmetroand450
km of tram and light-rail transits.

VALDEPINTO, S.L.
X C/ Aguilas, 9 - Nave 11

28320 Valdepinto (VADRID)
X P:4+349169142 68
XF:+34916915703
K lauraparra@valdepinto.net
Kwww.valdepinto.com
Valdepinto,S.L.wasestablishedin1986and
focuses its activities in the Railway sector.
We have four main product lines:
MAlltypesofmachining(specialistsinelectrical
insulation).
XScreenprinting,SignsandEngravinglow-
relief.
X Metal transformation and welding.
XDesignandfabrication of transformers
andcoilsofhigh/lowvoltage Ourphilosophy
istoalwaysofferallourclientsanunbeatable
valueforMoney,combinedwithanexcellent
service.

vicOmtech

visual interaction & communication technologies

VICOMTECH (FUNDACION
CENTRO DE TECNOLOGIAS
DE INTERACCION VISUALY
COMUNICACIONES)
X Paseo Mikeletegui, 57

20009 San Sebastian (VIZCAYA)
XP: +34943309230
XF:+34 943309393
X mtlinaza@vicomtech.org
Xwww.vicomtech.org
Vicomtechisan applied research centre,
founded in 2001 and located in the San
SebastidnTechnologyPark,whichdevelops
technologicalolutionsinthefieldsofCom-
puterVision,DataAnalytics,ComputerGra-
phics,Advancedinteraction,andLanguage
Technologies.Theresultsoftheirresearch
projectsareappliedtovarioussectorssuchas
automotive railintelligenttransportsystems,
industryandadvancedmanufacturingand
energy,amongstothers.Allofitsactivitiesare
regulatedwiththeR&D-+Imanagementsys-
tem,suchasthecontinuousimprovementof
resultsanditsmeasurement;theoptimisation
oftechnologicalinnovationprocesses,aswell
asthetransferandgenerationofknowledge,
thusensuringthatitusesmethodologiesof
the very highest quality.
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At the forefront of Rails Solutions

ArcelorMittal Rails & Special Secfions has rail production facilities in Poland, Luxembourg, Spain
and the United States that offer a wide portfolio of products, covering rails for subways, trams,
trains, light rails, crane rails, crossings and rail accessories. The company is a specialist in rails for
high-speed rail networks, with over one million tonnes produced and is present in infrastructure
projects in over 30 counfries. s high fechnologic quality allows ArcelorMittal fo parficipate in the
more demanding fenders all over the world.

ArcelorMittal’s main trending topics for railway:

- Corporate Social Responsibility: ArcelorMittal has received the Ecovadis Gold rating.

- R&D- ArcelorMittal operates a dedicated rail research and development unit which includes
pilot plants and profotyping facilifies. its Rail Excellence Cenire also includes a dedicated
welding cenfre which can provide advice and support for current and future grades for its
customers.

- Digitalisation: ArcelorMittal Rails & Special Sections is extending its 4.0 fransformation with the
launch of several digital tools.

- Incraasing the length of rails: in order to provide further frack safety, welding, frack laying
and maintenance cost savings.

- Incraasing the service life of rails: with the most appropriate solution related to different
applications; LCV [Low Carbon Vanadium] for tramway or new hardness grades for heavy haul
applications.

Mew ArcelorMittal rails calculation tool = R = g
Available now for download Pai

; Toal
Inyour app store railz.arcelermiftal.com







