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Abstract. International mobility enriches both, educational institutions and stu-

dents that enjoy it. In this paper, the process of getting an Erasmus+ traineeship
and the benefits derived from it are presented. This work shares the experience of
a group of French students who have enjoyed an internship at a Spanish university
in 2021. The importance of preparing the stay and the procedure to be carried out
from both educational institutions, the one of origin and the receiving, is shown.
For the successful of this mobility, it is also key to define a project that motivates
the students and suits their background and skills. In this case, a project focused
on renewable energies has been proposed. It consists on the design of a floating
wind turbine prototype. Clean energy has proven to be very attractive to students
and it is a way to discover new vocations for young researchers.

Keywords: Internationalization - Transnational - University - Education -
Erasmus - Renewable energies - Wind energy project

1 Introduction

The internationalization of a university has been always seen as something beneficial
for the institution [1]. But there are actions that promote this internationalization that
have a direct impact on the students, and therefore benefit and enrich both, the edu-
cation institution and the applicants [2]. This is the case of the mobility actions that
are carried out among students from European universities under different agreements.
This transnational aspect, so important in university education, has been stopped by the
COVID’ 19 pandemic in many places [3, 4]. However, in some countries this possibility
has remained open.

A growing literature addresses the experiences of international students in higher
education [5]. This work shares the experience of a group of French students who have
enjoyed a Erasmus+ traineeship at a Spanish university in 2021. Specifically, a group of
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students from the Polytech Clermont have spent a four-month stay (from May to August)
at the Complutense University of Madrid, in order to collaborate on a research project.

The framework of this mobility is the Erasmus+ traineeship program of the European
Union. ERASMUS is the acronym of the name of the programme: European Community
Action Scheme for the Mobility of University Students. The purpose of the ERASMUS
Programme is to further student mobility within Europe [6]. The Erasmus+ traineeship
program is offered for students currently enrolled in higher education institutions in
Programme countries at Bachelor and Master level as well as for doctoral candidates.
These opportunities are also open to recent graduates. This specific program aims at not
only to improve communication, language and inter-cultural skills, but also soft skills
highly valued by future employers [7].

Throughout this paper, the importance of preparing the stay and the procedure to be
carried out from both educational institutions, the one of origin and the host, is shown.
For the successful of the exchange, it is also key to define the project in which the students
are going to work on, and this project should suit their background and skills. In this
case, the project aimed to be a motivational one. It is focused on renewable energies,
something the attracts the students and connects with their ideals of a cleaner world. It is
aligned with one of the main topics that the 2021-2027 Erasmus programme is fostering,
the green and digital transitions [7]. Specifically, the design of a floating wind turbine
prototype is proposed.

The structure of the paper is as follows. Section 2 describes the procedure to apply
for the Erasmus grant from the student point of view, and the advantages and difficulties
they may face. Section 3 presents the policy of the destination university. In Sect. 4 the
project and the tasks assigned to the student are explained. The paper ends with the
conclusions and future works.

2 The University of Origin

International mobility is a commitment by the Network Charter’s Polytech. It can take
the form of a study visit or a work placement. The destinations concern all the countries
of the world. The Polytech schools have a dense network of international relations which
enables them to offer various possibilities.

The Polytech network actively participates in European programs dedicated to edu-
cation and especially the Erasmus+ program. “Meeting the challenges of tomorrow”,
motto of the Polytech network, means for some students to get out of their knowledge
field, out of their home country, their habits, their comfort, to eventually find a new
vision of how technology and innovation can improve the way we live.

The policy of the Polytech school in Clermont (Fig. 1) drives students to do an
internship abroad during the degree, for a minimum of three months. The conditions are
the same as for an internship in France. The Polytech advises the students to enjoy this
mobility before the last year of the degree, so they may gain international experience
while studying. This way they can also check one’s ability to adapt before joining a
larger mobility program or getting a job abroad [8].

Engineering students are encouraged to personally approach potential host compa-
nies or universities. Just in case of difficulty, they will turn to the relevant departments at
Polytech Clermont (International Relations Department) and/or to the University (UCA).
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POLYTECH’
CLERMONT

Fig. 1. Polytech Clermont (France).

2.1 A Personal Experience: A Long Process to Get There

As the first co-author of this paper, I will share my experience.

This internship was, first of all, an opportunity to confront myself with the difficulties
of working on an international project in a foreign country. Of course, it was also a way
to improve my English and the official language of the destination, in this case, Spanish.
But what most matters, working with a foreign team collaborating in a real research
project was really exciting. This definitely enriches the curriculum and, more important,
our preparation for the professional life.

The student, the own higher education institution and the receiving organisation
must sign a Learning Agreement for Traineeships to ensure a transparent and efficient
preparation of the exchange abroad. This document sets out rights and responsibilities of
the various parties, a detailed programme of the traineeship, information on insurance,
and how your traineeship will be recognised upon successful completion.

The procedure to get all the paperwork done depends on the different ways each
University and country has to solve the bureaucracy.

In our case, we, the students of Engineering, have to make the first move. That is,
we must contact the host company or university and to define the topic of the internship.
Then, it must be validated by the corresponding Department. Internships abroad have to
be justified and the work done presented on our return to France, to be evaluated.

This financial support is available to all students. However, it is essential to pay atten-
tion to the selection criteria. The grant application files are received by the International
Relations Office in Nice. In this case, I was able to open an Erasmus+ application which
would allow me to obtain the funding if I proved a certain level of English knowledge
and submitted the completed documentation on time (Fig. 2).

In a second step, I went to the Auvergne-Rhdne-Alpes region in which I study, where
I was able to obtain financial aid on the condition that I submit a complete file on my
return from my internship on the different activities I have carried out. And finally, I went
to the city of Chamalieres, where I live, to find out if I was eligible for an international
mobility grant. The essential criterion was that I had to justify my schooling for the year
2020/2021 and to hand in a completed file on my return to France, as for the financial
aid from the Auvergne-Rhone-Alpes region.
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The last phase of this long process is to contact a suitable destination university.
You have to choose among all the universities that have an Erasmus agreement with
the Polytech School. University Complutense of Madrid (Spain) was a possible option.
Even more, you must contact someone at the Complutense University that is willing to
receive students and who can offer a project for the internship.
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Fig. 2. Internship agreement (left) and Erasmus agreements (right).

In my case, I was offered a project that I found very interesting. It was focused on
renewable energies. It was the design of a prototype of a wind turbine and its control.
I decided to take it as it sounded very attractive. I though my background would allow
me to work on it, particularly if I address it form the electronic point of view. I hoped
to fulfill the expectations, though the topic was quite difficult and complex. But this
opportunity was an ideal starting point to promote what I believe in: to contribute to
develop new and clean ways to generate electricity.

2.2 Pros and Cons

Once I have decided to go abroad with this Erasmus+ traineeship, I reflected on the pros
and cons.

e As astudent of a technical degree, working in Madrid will allow me to experience the
innovation cycle from the inside, to join technical meetups, and stay up to date with
the new developments in a current and innovative field.
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e In addition, to learn new ways of working, different techniques, and to develop some
skills and learn new concepts in a foreign country can pave the way for fundamental
changes in one’s home country, in the professional developments. It is a fact that for
most companies, a work experience abroad may be a capital asset of qualification to
get good qualified jobs.

e Besides, the Complutense University was a very prestigious one, and very well known.
That added an extra value to my choice.

e Last, but not least, if one wants to further develop foreign language skills, immersion
in another country is a way to get that. Not only the official language of the country,
Spanish in this case, but also English, as in the working environment we usually use
the latter.

Among the disadvantages or risks of studying abroad, we can mention the following.
First, the expenses. Living in another country may not be cheap, and the funding received
are small. The accommodation but also the often very expensive insurance in the host
country, the price of air tickets, and in general, the standard of living of the foreign
country, may make your financial situation difficult. In any case, it is usually possible
to apply for several types of grants, depending on the destination, the program you join,
the type of mobility, and the duration of the stay.

But in summary, I think that enjoying a mobility program between different uni-
versities is an opportunity to be seized. Moreover, the recently published figures on
international students around the world show that this practice is growing because of the
benefits you get.

3 From the Host University

Spain is full of assets that make it one of the most attractive countries in terms of
education, living environment or culture. Choosing Spain is a guarantee of personal
fulfillment in many respects, in one of the most welcoming countries in Europe.

In fact, this country has a world-renowned level of higher education, especially
university. Some of the oldest universities in the world are located there. Not in vain it
is one of the most requested destinations by international students [9].

In addition, the Spanish educational system is based on a network of public and
private institutions that have made it rank 12th in terms of internal spending on research
and development. The government helps and has policies to facilitate access to research.
Studying in Spain is less expensive compared to other destinations and there are many
scholarships available.

Spanish is the second mother tongue in the world by number of speakers, only behind
Mandarin Chinese. It is the third language in the global score of speakers after English
and Chinese. Today 7.6% of the world’s population is Spanish-speaking. Studying in
Spain is, therefore, a guarantee to improve your level of Spanish and access many job
opportunities with this language.
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3.1 The Destination University

At an educational level, one of the goal of this Erasmus mobility is to initiate links
between the two universities involved, so as to be ready to establish, afterwards, real
long term collaboration between both institutions. In this case, they were the Polytech
INP Clermont (Fig. 1) and Complutense University of Madrid (Fig. 3), that was the
destination University chosen. The Complutense University offers top quality teaching
and facilities.

The applicant had the chance to debate with the lectures at France the convenience of
joining this university for a4-month internship. Then he had to search for contacts within
UCM. After a couple of emails, the candidate understood that the UCM, particularly the
professor he contacted, was in line with his expectations. Even more, she was open to
welcome foreign students despite the health context we are currently experiencing due
to the COVID pandemic.

Particularly, the agreement was set with the Faculty of Physics, although in this case
the supervisor of the exchange was at the Computer Sciences Faculty (Fig. 4). That is
why the student was assigned an office at this Faculty, on the second floor, shared with
other undergraduate and postgraduate students. That was also part of the benefits of this
traineeship.

A

Lk

4
Iy

UNIVERSIDAD

COMPLUTENSE §

MADRID

Fig. 4. Physics (left) and computer sciences (right) faculties.

The host institution was also interested because this way it will count on students
with a suitable background to contribute to the research that was going on at different
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Departments and Faculties. Besides, the integration of foreign students contributes to
the dynamism and internationalization of the Complutense University.

They checked my academic and professional background, as I had to send my CV.
As the project I was going to be involved was about renewable energies, they considered
my knowledge and experience sufficient. Indeed, I had already approached this field of
energy, so to join it and try to contribute was something feasible. I would be able to
understand the specific and technical terms and the main goals.

4 Joining a Research Project on Renewable Energies

As a student at Polytech Clermont Ferrand, I wanted to continue going deep into the field
of energy, with which I have been somehow related through my studies and experience.
To that end, I actively pursued an energy-related end-of-college internship.

During my last professional experiences, I had the perspective of developing skills
in this area. In fact, I have worked in the rehabilitation of the Guy Thomas hospital
in Riom (France). It had suffered a flood in one area, and I helped design a backup
method of electricity distribution in the building, according to French standards. This
work experience allowed me to achieve some experience in the energy grid. Indeed, I
was able to understand how the facilities are connected to the electrical grid and to get
hold of the technical vocabulary of this field. Therefore, the next step was to study other
forms of energy, specifically renewable energies, which seemed to be very efficient and
at the cutting edge.

This experience abroad could also be a great opportunity to collaborate in an inter-
national project in a new field for me, wind energy and, more specifically, floating wind
turbines.

4.1 The Project of the Traineeship

In the area of renewable energies, wind energy is generating great expectations in terms
of energy production, with high efficiency, but also causing a relatively important envi-
ronmental impact. One solution proposed to alleviate the visual and noise impact of the
on-land turbines is the installation of offshore wind turbines (OWT), and in particular,
in the deep sea (floating offshore wind turbines, FOWT).

The floating turbines, which are quite recent and are now being developed all over
the world, can be installed far from the coast, at great depths. But they need stable and
flexible foundations. They present many interesting technological challenges [10].

Due to their situation on the sea surface, with strong winds, waves and currents,
they are subject to intense loads and undesirable vibrations. Hence, the ability to reduce
the impact of loads is extremely important as it allows for increased reliability and
possibly the use of lighter and cheaper structures. But, on the other hand, the potential
for wind energy is increased because the typical wind speed is above that of its land-based
counterpart and the turbulence rate is lower.

In this research project, that was already going on, the control of floating wind
turbines was addressed. All types of control that play a role in the performance of these
renewable energy systems are studied, but the control of the blades to maintain the
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desired output power while reducing the vibrations is highlighted. The stability of the
FOWT is a specific and important issue that the on-land ones do not present, and that
even the bottom-fixed off-shore wind turbines (attached to the sea ground) do not have
to such an extent.

The research includes the modelling of these complex, non-linear and unstable sys-
tems. These models are necessary in order to design the control strategies. And not only
we are interested in the wind turbine model but in the environment, mainly waves and
wind. It also deals with the control of the wind turbine, to optimize the energy that can be
produced by applying intelligent techniques to the multivariable control of these devices
[11].

Some of this goals have been already addressed, thought they are still open to research
and to new finding. But to progress in the research, it was necessary to have simulation
and real model where to test the control strategies proposed. Numerical tools have
been applied to solve the complex dynamics of the floating devices but it was also
quite necessary to have experimental installations where we can test the analytical and
simulation developments [12, 13]. So, we decided to design a prototype of a floating
wind turbine, to test different control algorithms and to measure the vibrations.

4.2 The Floating Wind Turbine Prototype

A small-scale turbine would allow us to simulate the behaviors of full-scale systems
(prototype) in such a way that the real values can be obtained from the values measured
on a model by applying identified scaling factors. Thus, the project requires the design
and implementation of a small scale replica of a floating turbine.

In order to make this prototype, it was first necessary to find out about the various
platforms that currently exist for the floating turbines, and decide which one we were
going to implement. After checking the four most common stabilization strategies, we
decided to use barge-type floating wind turbines. The overturning torque is compensated
by the high buoyancy of the system. The structure is fixed to the sea ground with mooring
lines (Fig. 5, the one on the left).

Fig. 5. Four types of floating wind turbine. Barge-type on the left.
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Then we have to select the electronics component that were necessary to assemble
the FOWT. First, the rotor with the blades. We have to research on internet and ask
different providers because we need it to be angle to change the angle, in order to test
the pitch control. After this searching, we bought the Dancing Wings Hobby kit, with
two blades and a mechanical system that allows the system to set the angle. The rotor
should be attached to a tube, to emulate the tower of the wind turbine.

An Arduino board was also bought to process the signals that are send to the servo-
motor that moves the blades. The Elegoo Arduino kit provides different sensors that
were quite useful to measure different signals.

The Matlab software package is used to development a graphical interface to make
easier for the user to control the inclination of the blades. The goal is to test different pitch
control algorithms, so it was important to connect the PC with the control algorithms
and the motor of the blades. The MPU-9250 connects the microcontroller via an 12C
interface and has free libraries for the Arduino platform, allowing us to simply integrate
it into any project.

A platform was built. It is just an horizontal surface where to fix the tower and the
rotor. A system of four spring will be used to simulate the oscillations of the waves. In
order to analyze the influence of the waves on the structure, an ultrasonic sensor was
added. It allows us to measure the space between the platform and the seabed so, to
measure the high of the waves.

This platform is equipped with an IMU sensor. This will allow us to measure the
movement of the platform in real time from. Using Matlab software, we will analyze
the platform’s movements with the creation of three graphs: accelerometer, gyroscope,
magnetometer. These will allow us to study in detail the influence of each parameter
(pitch control, wind direction, wave movement).

5 Conclusions

This paper is focused on the experience of an Erasmus+ traineeship. It aims to show
the benefits of enjoying this international experience, that in this particular type of
programme, aims at getting the student collaborate in a research project.

Advantages of this mobility are shown, not only from the student point of view but
also from the receiving university. The difficulties of the long administrative process that
has to be carried out to get all the paperwork solved are also shared. As a conclusion, the
involvement of both universities, host and origin, and the corresponding supervisors, is
key to the success of these exchanges.

In addition, the importance is selecting a motivational project has been highlighted.
In this case, besides being related to an attractive topic, such as wind energy, it is allowing
the beneficiary to put into practice the knowledge he has acquired along his degree on
different technological subjects (mechanical, electronics, computation, etc.). Working on
areal problem opens a door to what research is and how to address it. Another conclusion
that can be drawn is that it is important to find topics that motivate the students to get
them involved, and to consider their background so they can address it successfully.

The result is quite positive. Although in this case the mobility is still going on, so
far it has provided many benefits to both parts.
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As a suggestion for future experiences of this type, we would advise the applicants

to pay attention to the selection criteria, and to the people in charge to deal with the
students’ questions without delay.

Acknowledgement. This work was partially supported by the Spanish Ministry of Science,
Innovation and Universities under MCI/AEI/FEDER Project number RTI2018-094902-B-C21.
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more word(s)

Change to italics

Change to capitals

Change to small capitals
Change to bold type

Change to bold italic
Change to lower case
Change italic to upright type

Change bold to non-bold type
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Insert full stop
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Insert single quotation marks

Insert double quotation marks

Insert hyphen

Start new paragraph
No new paragraph
Transpose
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Reduce space between
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or
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