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History - Profile

The University of Patras, as the Lead Partner (LP), along with the listed academic partners, successfully completed
project No 1321 — ADRION TRANSNATIONAL MASTER IN RENEWABLE ENERGY — ADRION TRAINEE, which was
funded by the Adrion Managing Authority on January 27, 2023. A major result of the project was the decision to
create a Joint Transnational Master’s Programme in Renewable Energy (hereinafter referred to as the Programme),
which aims to foster a cultural and mental shift toward renewable energy adoption. The programme will address
challenges and maximize benefits through strategies such as technological development, academic research,
capacity building, and policy design between EU and IPA countries.

The Programme partners are as follows:

e Department of Chemical Engineering, School of Polytechnic, University of Patras (Greece)

e |UAV University of Venice, Department of Architecture and Arts (ltaly),

e University of Zagreb, Faculty of Electrical Engineering and Computing (Croatia),

e Algebra Bernays University, Department of Computing (Croatia)

e University of Novi Sad, Faculty of Technical Sciences (Serbia)

e International University of Sarajevo, Faculty of Engineering and Natural Sciences (Bosnia & Herzegovina)
e University of Tirana, Department of Industrial Chemistry (Albania)

e Alma Mater Studiorum — University of Bologna, Department of Electrical, Electronic, and Information
Engineering (ltaly) — as non-Degree Awarding partner of the Consortium

Purpose — Scope — Learning Outcomes

ADRION Joint Transnational Master’s Programme in Renewable Energy is a comprehensive 2-year (4 semesters,
120 ECTS) full-time scientific and challenge-based Master program (to distinguish from similar executive-type of
programs). It combines the specific expertise and specializations offered by the national Masters of the eight
Partner Universities that form the Consortium.

The Programme focuses on in-depth training and development of research skills that ensure
both expertise in state-of-the-art topics and future involvement in the field of Renewable Energy but also
encourage students in the formulation and promotion of scientific thought. The Programme will contribute to the
development of the Renewable Energy sector in the Adriatic—lonian region by promoting a sustainable energy
transition. The creation of the Joint Transnational Master’s Program, combined with the contribution of various
stakeholders, aims to unlock the full potential of Renewable Energy Sources (RES) in all participating countries,
which—besides Greece—include Italy, Croatia, Albania, Bosnia and Herzegovina, and Serbia.

The program lays the foundations for constructive cooperation between EU countries and countries participating
in the Instrument for Pre-Accession Assistance (IPA) and aims at a collective effort to promote sustainable
development and Renewable Energy Sources, envisioning a greener future. The scientific field covered by the
proposed Joint Transnational Master’s Program constitutes a pivotal area of science with strong growth potential
and increasing demand as a field of specialization, and it is a core area of study in most academic institutions. The
combination of experienced teaching staff from the eight participating universities will serve as a guarantee of the
high level of knowledge delivery offered by the joint program.
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International cooperation in education will be achieved based on the principles of equality, fairness, cooperation,
and mutual benefit, as well as through the mobility of young scientists with diverse academic backgrounds but a
common goal: training and specialization in such a critical technical, political, and social sector as energy in the
participating countries of the Adriatic and lonian regions.

The intended learning outcomes of the Joint Transnational Master’s Program in the field of Renewable Energy
Sources, entitled “ADRION Joint Transnational Master in Renewable Energy,” aim to transmit knowledge, enhance
skills, and improve the quality of education of the trainees, so that graduates are able to meet the demands of
industry through the acquisition of a solid theoretical background, experimental skills, research competencies, and
reliable practical expertise..

Upon successful completion of the Joint Transnational Postgraduate Study Programme, graduates will be able to:

Knowledge

e Demonstrate advanced and specialised knowledge of renewable energy technologies and systems,
including solar energy, biomass, energy storage and other sustainable energy solutions.

e Understand the technological, environmental, economic and policy dimensions of the energy transition,
including the role of renewable energy in decarbonisation strategies and sustainable development.

e C(ritically evaluate the environmental impacts and sustainability performance of renewable energy systems,
applying methods such as life cycle assessment and techno-economic analysis.

Skills

e Analyse, design and optimise renewable energy systems and infrastructures, using advanced engineering,
modelling and analytical tools.

e Assess renewable energy projects and strategies by integrating technical, environmental, economic and
regulatory considerations.

e Apply spatial planning and environmental management approaches for the sustainable integration of
renewable energy systems within natural and built environments.

e Develop and communicate scientific and technical information effectively, both in written and oral form,
in international and interdisciplinary contexts.

Competences

e Address complex challenges related to renewable energy systems and energy transition, combining
interdisciplinary knowledge from engineering, environmental sciences, economics and policy.

e Design and evaluate sustainable energy solutions, considering environmental protection, regulatory
frameworks, social acceptance and long-term sustainability.

e Conduct independent research and professional practice in the field of renewable energy, demonstrating
critical thinking, analytical capability, ethical responsibility and autonomy.

e Collaborate effectively in international and interdisciplinary teams, contributing to problem-solving and
decision-making processes related to renewable energy planning, management and innovation.

The learning outcomes are made publicly available and constitute the basis for curriculum design, teaching
methods and assessment procedures.
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Programme Management

1. Programme Director

The Programme Director is a member from the Coordinating Institution who participates in the Programme
Committee, is defined by a decision of the Programme Committee, and has the following obligations and
responsibilities:

- managing the administrative, legal, and financial aspects of the Consortium on the basis of the terms of this
Agreement,

- ensuring that all the necessary arrangements and resources are available for the effective delivery and
management of the Programme,

- maintaining full records of the Programme, including details of the students, their academic progress, awards
achieved and such other information as necessary,

- signature of the Student Agreements on behalf of the Consortium,

- delivering transcripts and diplomas from Coordinating Institution,

- organization and management of the application and registration system.

The term of office of the Director is two years, with the possibility of renewal without limitation.
2. The Programme Committee (PC)

The Programme Committee will be composed of seven (7) members, namely the Programme Coordinator, acting
as the Chair, along with one representative (Institutional Director), from each of the Partner Institutions, except
UniBO.

The Programme Committee holds executive power to make all decisions related to the successful and compliant
operation of the Programme. This decision-making power extends to all matters concerning the Programme,
including, but not limited to, those pertaining to general management, academic supervision, quality assurance,
changes to the Consortium, dispute resolution and student complaints related to the overall organization of the
Programme, in so far as this does not conflict with the local rules and regulations of the Partner Institutions.

It is responsible for clearly defining the Consortium goals at the outset, updating these goals as necessary on an
on-going basis and for interfacing with the other stakeholders and joint governing bodies in pursuit of these goals
and coordinates the activities of the network as a whole and as such will also be responsible for the Consortium’s
outreach and networking activities and the organization of student internships, introduction, and orientation
events.

The appointed Institutional Director from each Partner Institution will be a voting member of the Programme
Committee. The Programme Committee will establish its own decision-making procedures. The Programme
Committee will aim to meet physically or virtually at least twice during each academic year. Additional meetings
may also be held via electronic and virtual means. In the event of an absence from a meeting, an Institutional
Director should appoint a deputy to represent him or her.

3. Admission Committee
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Under the supervision of the Programme Committee, the Admission Committee will be responsible for the
evaluation, selection, and admission of all students to the Programme, including “ADRION Joint Transnational
Master Programme in Renewable Energy” grantees. The Admission Committee acts on mandate from the
faculties/departments of the partner universities or directly from the universities the Programme derives from.

The Admission Committee will consist of at least one representative from each of the eight Partner Institutions,
except UniBO. Representatives from the Associated Partners may be asked to advise on admission and selection
of students depending on their specific expertise. The Admission Committee convenes in person or via
electronic means at least once following each application deadline and may hold additional meetings until the
selection and admission process is completed.

4. Quality Assurance Committee

The Quality Assurance Committee (QAC) will advise the Programme Committee on all aspects relevant to the
Consortium, particularly regarding the implementation and impact of the Programme. Each of the partner
institutions, except UniBO, will propose one international independent expert for the QAC. QAC will be
responsible for the academic and scientific evaluation of the Programme, and it will provide an independent
benchmark of the course against national and international standards.

5. Partner Committees
Each Partner shall organize and realize the Programme’s activities in its own institution, and specifically:

- The implementation and promotion of the ADRION Joint Transnational Master’s Programme in Renewable
Energy. Programme promotion will not be actively supported by UNIBO.

- The management of the funds distributed by the Coordinating Institution. The financial administration of
each Partner shall guarantee the correct use of the funding for the given items.

- Students’ academic admission and registration.

- Assignment of supervisors and examiners for study modules, mandatory internship periods and master
thesis as per the examination regulations.

- Provision of support for students who choose to do their research at a given institution (including
supervision and, where necessary, facilitation of research permits, ethical clearance etc.). It is the
respective student’s responsibility to agree on a research design with the relevant course director.

- Communication of academic records (grades and credits) to the coordinating institution.

- Timely replies on any communication coming from partners in the Consortium.

- Support of the coordinating institution regarding specific organisational aspects upon request.

- Maintaining and enhancing the network of associate partner institutions in order to provide internship
placements and to contribute to the employability of the graduates.

- Participation and contribution to working groups assigned tasks to develop the ADRION Joint Transnational
Master Programme in Renewable Energy (e.g. regarding communication, research, alumni, and
publications).

- Mobilisation of complementary non-EU funds.

Teaching Staff of the Programme

To meet the educational needs of the Joint Transnational Master’s Program, teaching staff categories of all
participating institutions, will be employed. The obligations of the teaching staff include, inter alia, the description
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of the course or lectures, the provision of relevant bibliography, the method of course assessment, and
communication with postgraduate students.

Moreover, the Consortium will select and invite high profile experts in fields relevant to the Programme to act as
invited scholars for the Programme. Invited scholars are exempted from a selection process. Their invitation must
be approved by the Programme Committee.

Guest lecturers shall pass through an application and selection process approved by the Programme Committee.
The opening of guest lecturer positions shall be announced in a Call for Proposals published on
the Programme and other relevant websites.

A table presenting the teaching staff can be found in Appendix 1.

Students Admission

The maximum number of students admitted per academic year is set at fifty (50) postgraduate students.

Selection shall be carried out based on the evaluation of the candidates’ application files and an interview
conducted by the Admission Committee that consists of seven (7) members: the Director of the Joint Transnational
Master’s Program and six (6) members, each serving as a representative of the six (6) participating Universities that
co-sign the final degree of the Program.

For the admission of postgraduate students, a call for applications (Call for Expressions of Interest) isissued annually
upon recommendation by decision of the Program Committee, specifying the deadline for the submission of
applications and supporting documents. This deadline may be extended or modified by decision of the Program
Committee. The call specifies the admission requirements, the categories of eligible degree holders and the number
of students admitted, the admission procedure (evaluation of supporting documents, interview), application
deadlines, and the required supporting documents. Applications and the required documents are submitted to the
Secretariat of the Joint Transnational Master’s Program within the deadline specified in the call, which may be
extended by decision of the Program Steering Committee. Candidates are advised to carefully review the
instructions related to each evaluation criterion to ensure that their application file is complete and submitted
within the specified deadlines. Supplementary, incomplete, or late documents shall not be accepted.

Candidates shall submit the following supporting documents (Appendix I1):

a) A completed application form (electronically and/or in hard copy). A standardized application form for the
issuance of a Letter of Acceptance for studies (non-EU countries) / a Recognition and Equivalence Certificate for
studies completed abroad (EU countries), fully completed and signed.

b) A photocopy of the pages of the student’s passport containing the name, date and place of birth, and expiration
date (pages 1, 2, 3, and 4). Candidates from European Union countries may submit a copy of their national identity
card. In both cases, identity documents must be valid for at least six (6) months after the date of acceptance for
studies.

c) A certified copy of the birth certificate.

d) Proof of residence issued no more than six (6) months prior to submission (issued by the relevant Municipality
or Regional Authority of the place of residence).

e) A certified copy of the academic degree(s) — University degree or degree certificate indicating the final grade(s)
and an explanation of the grading system of the awarding University.
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f) A certified copy of the academic transcript and its translation, providing a complete list of courses and grades.
The transcript must bear the name and signature of the responsible official of the higher education institution for
the conversion of local grades into ECTS. Graduates who have not yet received their degree shall submit an official
certificate, signed and/or stamped (depending on the formal procedure of the respective institution), issued by the
institution administering the degree examinations. The document must indicate the cumulative grade point
average of the years of study.

g) A signed declaration by candidates applying for a scholarship stating that they have not previously received a
scholarship for a joint master’s program.

h) A certified copy of proof of English language proficiency (level B2 or higher), demonstrated by either a degree
from an English-speaking country or an English-taught study program, or by a First Certificate in English, or a TOEFL
certificate with a minimum score of 500 points (or 300 under the new scoring system), or an IELTS certificate with
a score of at least 6.5, or a State Certificate of Language Proficiency (level B2). Graduates of English-speaking
universities are exempt from the obligation to submit proof of language proficiency. If the above requirements for
adequate knowledge of English are not met, the Coordinating Committee of the Joint Transnational Master’s
Program shall decide on the method of assessing candidates to verify their proficiency in English. Knowledge of a
second foreign language shall be considered an additional asset.

i) A motivation letter (maximum 1,000 words) describing the candidate’s motivation, academic and/or
professional background, and career plans.

j) A detailed curriculum vitae, including information on studies, teaching and/or professional experience, scientific
activity, etc. (preferred format: Europass).

k) Two letters of recommendation, at least one of which must be written by a member of the teaching staff of the
institution from which the candidate has graduated or is expected to graduate. The letters must include the
contact details of the referees.

[) Evidence of research or professional experience, where applicable. Any academic publications in which the
candidate is a first author or co-author should be submitted. For publications in languages other than English, an
English translation of the abstract must be provided.

m) A medical certificate issued in the country of origin or residence, valid for up to six (6) months from the date of
issuance, containing information on whether the candidate is registered as suffering from chronic diseases, a
statement that the candidate does not suffer from communicable diseases or other conditions incompatible with
the future profession, and confirmation of mental health compatible with the duties of a postgraduate student.

n) Official consent of the candidate for participation in the admission procedure.

For further information, interested parties may contact the Secretariat of the Department of Chemical Engineering
(10:00-12:00 on working days, tel.: +30 2610 969500, e-mail: chemengsecr@upatras.gr).

The Joint Transnational Master’s Program admits graduates holding degrees in the following fields: Biotechnology;
Biological Sciences; Agricultural and Forestry Sciences and Technologies; Environmental and Natural Sciences;
Geological Sciences; Architecture; Urban and Regional Planning; Engineering (Electrical Engineering, Chemical
Engineering, Environmental Engineering, Civil Engineering); Economics; and disciplines related to Governance and
Policy, from Universities in Greece or from equivalent Institutions abroad, in all cases in accordance with the
applicable legal provisions.
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Final-year undergraduate students of the above-mentioned Departments of Universities in Greece or abroad may
also apply, provided that they submit a Certificate of Completion of Studies no later than one (1) day prior to the
commencement of the next academic year following the date of the call for applications for admission to the
Program. In all cases, selected candidates must submit all required supporting documents by the end of the
enrollment period.

The selection is carried out primarily on the basis of an overall assessment of the following criteria: the overall
grade of the degree/diploma, performance in undergraduate courses relevant to the academic field of the Joint
Transnational Master’s Program, performance in the undergraduate thesis (where such a thesis is provided for at
undergraduate level), and any relevant research or professional experience of the candidate in the same or a
related field.

A/A SELECTION CRITERIA CRITERION WEIGHT POINTS —
PERCENTAGE (%)

1. Degree/Diploma Grade Degree/Diploma Grade x 3 points 30 max
2. Level of Foreign Language Good knowledge: 3 points 10 max
Proficiency

Very good knowledge: 6 points

Excellent knowledge: 10 points

3. Publications in Scientific Journals / Number of Publications in Scientific Journals / 10 max
Presentations at Scientific Conferences | Presentations at Scientific Conferences x 5

points
4. Possession of Other Postgraduate Additional Master’s Degree x 10 points 10 max
Degrees
5. Relevant Professional Experience Years of experience x 5 points 10 max
6. Two Letters of Recommendation Good: 3 points 10 max
Very good: 6 points
Excellent: 10 points
7. Interview Average interview score (on a scale of 0-10) x 20 max

2 points

TOTAL 100%

Candidates who achieve the highest overall scores shall be selected, up to the maximum number of students
admitted to the Program.

The Secretariat of the Joint Transnational Master’s Program receives the applications and required supporting
documents submitted by candidate postgraduate students, as specified in each call for applications, and prepares
a list of applicants, which is forwarded to the Admission Committee. Applications and supporting documents must
be submitted within the deadlines set out in the relevant call; late applications shall not be accepted.
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The selection process consists of two stages. In the first stage, applications are evaluated based on the
completeness and validity of the submitted documents, which constitutes a prerequisite for proceeding to the
second stage. In the second stage, shortlisted candidates are invited to an interview before the Admission
Committee, in order to assess their ability to meet the academic requirements of the Program, considering their
motivation, overall profile, and scientific competence.

Following completion of the evaluation process, the Admission Committee ranks the candidates, proceeds with the
final selection, and prepares the final list of successful applicants, which is ratified by the Program Steering
Committee. In the event of a tie in total score, all tied candidates shall be admitted, provided that the maximum
number of admissions specified in the Call for Expressions of Interest is not exceeded; otherwise, priority shall be
given to the candidate with the higher degree grade.

The selection procedure, publication of results, and enrollment of successful applicants must be completed no later
than the end of September of each academic year.

Enrollment / Course Registration

Successful candidates are required to confirm in writing or electronically (by email) within five (5) working days
whether they accept or decline their admission to the Joint Transnational Master’s Program, thereby accepting
its operating regulations. Failure to respond within the above deadline shall be considered a refusal of admission.
In the event of refusals, the Secretariat shall notify the next candidates in order of ranking from the relevant list
of successful applicants. Appeals against the lists of successful applicants may be submitted within five (5) working
days from the date of their announcement. Appeals must be specific and are examined and decided definitively
by the Program Steering Committee.

Successful candidates must complete their enrollment at the Secretariat of the Joint Transnational Master’s
Program by the end of September of the respective year, within deadlines set by the Program Steering Committee
and announced by the Secretariat. In cases of exceptional necessity, late enrollment may be permitted by decision
of the Coordinating Committee, following a justified request by the interested party.

Admitted postgraduate students may obtain information through the Department’s website, the Department
Secretariat, or the website of the Joint Transnational Master’s Program.

Postgraduate students are required to renew their enrollment each semester. Enrollment renewal is carried out
by the student electronically via the portal: https://progress.upatras.gr

Failure to meet the enrollment deadline results in the loss of the right to attend the current semester. A student
who has not renewed their enrollment and has neither attended courses nor conducted research for two (2)
consecutive semesters automatically loses their status as a postgraduate student and is removed from the
registers of the Joint Transnational Master’s Program.

Postgraduate students must declare their course selections to the Secretariat of the Joint Transnational Master’s
Program by the end of the first examination period of the first academic year, within deadlines set by the Program
Steering Committee and announced by the Secretariat. By the end of the third (3rd) semester of studies,
postgraduate students must also declare to the Secretariat the Practical Training placement and the Master’s
Thesis they intend to undertake.

10
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Duration and Structure of Studies — Academic Calendar

The duration of studies in the Joint Transnational Master’s Program is set at four (4) academic semesters, which
include the period allocated for the preparation of the Master’s Thesis. The maximum duration of studies may
not exceed twice the prescribed standard duration. Consequently, the maximum period of study amounts to eight
(8) academic semesters.

A postgraduate student may submit a duly justified request for suspension of studies (e.g. military service, illness,
residence abroad), provided that the relevant supporting documentation is submitted. The decision is taken by
the Program Steering Committee following a recommendation by the Coordinating Committee. Periods of
suspension of student status are not counted toward the maximum prescribed duration of studies and may not
exceed two (2) consecutive semesters. Suspension of studies may be granted only once. Students on suspension
lose their student status for the entire duration of the interruption of their studies. In the event that this time
limit is exceeded, the postgraduate student is removed from the Program following a recommendation by the
Coordinating Committee and a decision of the Program Steering Committee.

Teaching activities, examinations of the first and second teaching semesters, and the resit examinations held in
September are scheduled in accordance with the Academic Calendar as approved by the Senate.

Courses - Curriculum

Courses of the Joint Transnational Master’s Program commence in the winter semester of each academic year
and follow the Academic Calendar of the University of Patras. In order to be awarded the Master’s Degree, a
postgraduate student is required to complete a total of one hundred and twenty (120) ECTS credits, as follows:

a) Ninety (90) ECTS credits from the successful completion of coursework;

b) Thirty (30) ECTS credits from the preparation, writing, and presentation of the Practical Training (15 ECTS) and
the Master’s Thesis (15 ECTS) during the fourth (4th) semester.

More specifically, the curriculum includes three (3) compulsory courses in the first (1st) semester, four (4)
compulsory courses in the second (2nd) semester, differentiated according to specialization, and two (2)
compulsory courses plus three (3) elective courses in the third (3rd) semester.

Attendance of courses by postgraduate students is mandatory. The maximum allowable absences per course are
set at 20% of the total number of lectures. If this limit is exceeded, the postgraduate student is required to repeat
the course.

The language of instruction of the Joint Transnational Master’s Program, as well as the language used for the
Practical Training and the Master’s Thesis, is English.

Upon completion of the Program, a single joint degree will be awarded, signed by all participating Institutions,
with the exception of the University of Bologna (UNIBO), and the degree title shall be recognized in all countries
of the participating Universities.

During the first semester, all students will be enrolled at the University of Patras and will pay tuition fees to the
University of Patras. During the second semester, students will enroll either at University of Venice or at the
University of Zagreb, depending on the specialization selected. In the third semester, postgraduate students
attend elective courses online, while in the fourth semester they undertake the Practical Training and prepare

11
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the Master’s Thesis. The coordinating institution responsible for the organization and operation of the Joint
Transnational Master’s Program is the University of Patras.

Teaching is delivered both in person and through distance learning, in accordance with the applicable legislation.
Specifically, courses in the first and second semesters are conducted in person, while those of the third semester
are delivered online. Examinations at the end of each semester are conducted in person at the University where
the postgraduate student is enrolled, except for the third semester, for which examinations are conducted online.
The Practical Training and the Master’s Thesis are carried out in person in the country chosen by the postgraduate
student.

Distance learning is conducted through a dedicated electronic learning platform.
The course schedule is structured per semester as follows:

Compulsory Courses at the University of Patras (1st Semester — 30 ECTS)

Course ] Credits
Course Title
Code (ECTS)

Fundamentals and Applied Chemistry and Biology for Energy
REN-101. Module A: Chemical fundamentals of energy technologies (6 ECTS) 5
Module B: Biochemical processes engineering for renewable energy production

(6 ECTS)

Renewable Energy Systems (RES) and Georesources for Energy
REN-102 Module A: Renewable energy systems (6 ECTS) 10
Module B: Georesources for energy (4 ECTS)

Techno-Economic and Life Cycle Analysis of RES
REN-103 Module A: Techno-economic analysis (4 ECTS) 8
Module B: Life Cycle Assessment (LCA) (4 ECTS)

For the completion of the second semester of studies, students must choose one (1) of the two specializations
offered by the curriculum.

Specialization A: Planning and Policies for Renewable Energy Sources
On-site at IUAV University of Venice, Department of Architecture and Arts, ltaly

Compulsory Courses at IUAV University of Venice (2nd Semester — 30 ECTS)

Course Code ||Course Title Credits (ECTS)
REN-201 Ecology for the Energy Transition 6
REN-202 Energy Governance and Policy 6

12
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Course Code ||Course Title Credits (ECTS)
Spatial Planning for Decarbonization
REN-203 Module A: Spatial planning, renewables and decarbonization (6 ECTS) 12
Module B: GIS tools for environmental analysis and planning support (6 ECTS)
REN-204 Circular Economy 6
Specialization B: Renewable Energy Systems Engineering
On-site at the University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia
Compulsory Courses at the University of Zagreb (2nd Semester — 30 ECTS)
Course Code ||Course Title Credits (ECTS)
REN-205 Optimal Sizing and Operation of a Photovoltaic System with Storage 6
REN-206 Estimation and Prediction in Energy Systems and Infrastructure 6
Control in Renewable Energy Systems
Module A: Control of Power converters (5 ECTS)
REN-207 15
Module B: Control of Energy Storage Systems (5 ECTS)
Module C: Energy-efficient buildings control (5 ECTS)
REN-208 Seminar on Optimization, Estimation, and Control in RES 3
3rd Semester (Total: 30 ECTS)
Distance learning (online lectures)
Compulsory Courses (2 courses — 12 ECTS)
Course . L . i Credits
Course Title Coordinating University
Code (ECTS)
REN-301 Technical English and Scientific ||University of Tirana, Department of Industrial

Writing

Chemistry, Albania

REN-201* ||Ecology for the Energy Transition

I[UAV University of Venice, Department of

Architecture and Arts, ltaly

REN-205*

Optimal Sizing and Operation of a
Renewable Energy Hub

University of Zagreb, Faculty of Electrical

Engineering and Computing, Croatia

13
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Notes:

e For students who selected Venice in the 2nd semester: REN-205 is compulsory, while REN-201 is not

required.

e for students who selected Zagreb in the 2nd semester: REN-201 is compulsory, while REN-205 is not

required.

Elective Courses (3 courses — 18 ECTS)

Course . o . i Credits
Course Title Coordinating University
Code (ECTS)
) . University of Tirana, Department of
REN-302 ||Biomass and Biofuels i ] ) 6
Industrial Chemistry, Albania
) . Alma Mater Studiorum — University of
Photovoltaic generation, energy .
" ||Bologna, Department of Electrical,
REN-303 |management system (EMS) and electric _ ] ) ) 6
] . Electronic, and Information Engineering,
vehicle supply equipment (EVSE)
Italy
International University of Sarajevo, Faculty
REN-304 |[Waste and Energy Management of Engineering and Natural Sciences, Bosnia |6
and Herzegovina
. . International University of Sarajevo, Faculty
Quality Management Systems and Ethical _ } _ )
REN-305 . of Engineering and Natural Sciences, Bosnia |6
Issues concerning Energy i
and Herzegovina
) ) University of Novi Sad, Faculty of Technical
REN-306 |[Planning and Sustainable Development _ . 6
Sciences, Serbia
) University of Novi Sad, Faculty of Technical
REN-307 ||Geodynamics , ) 6
Sciences, Serbia
Alma Mater Studiorum — University of
. Bologna, Department of Electrical,
REN-308 |[Renewable Energy Communities _ . ) } 6
Electronic, and Information Engineering,
ltaly
REN-309 ICT Data System for Operation of a |/Algebra Bernays University, Department of 6
Renewable Energy HUB Computing, Croatia

4th Semester — Total: 30 ECTS

For the fourth semester, all universities participating in the Joint Transnational Master’s Program have established

a network and signed Memoranda of Understanding (MoUs) with companies and research organizations in their
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respective countries, to ensure that students have the opportunity to undertake a practical placement in any of
the participating countries.

On-site at an affiliated company or public/private organization

Compulsory Components (2 components — 30 ECTS)

. - . . Credits
Course Code ||Course Title Coordinating University
(ECTS)
Practical Trainin Internshi at a [|University proposing the student’s
REN-401 g | P) | v proposing 15
Network Partner internship
. University proposing the student’s
REN-402 Master’s Thesis , , 15
internship

At the beginning of each semester and prior to the commencement of classes of the Joint Transnational Master’s
Program, the academic calendar is announced to postgraduate students, indicating the start and end dates of
each semester as well as the examination periods.

Course Attendance

The educational activities of each academic year are structured into two (2) semesters of study, the winter and the
spring semester, each of which includes at least thirteen (13) weeks of teaching. Courses of each semester are
examined at the end of the thirteen-week teaching period. In the event that a postgraduate student fails a course,
a resit examination shall be organized during the following semester/examination period. If the student is already
enrolled at the University of the subsequent mobility period, that University shall provide the necessary
arrangements to allow the student to retake the examination using the examination material provided by the
previous University at which the failure occurred, and shall be responsible for returning the completed examination
material to the previous University for evaluation and grading. This procedure does not apply to students enrolled
in the final intake of the Program.

Attendance of courses is mandatory. If a class cannot be delivered as scheduled, a make-up session shall be
arranged. The date and time of the make-up session shall be posted on the website of the Joint Transnational
Master’s Program.

Course registration is mandatory for each semester. Failure to comply with the registration deadline results in the
loss of the right to attend the current semester. In such cases, continuation of studies requires a decision of the
Program Steering Committee, following a recommendation by the Coordinating Committee.

The maximum number of absences per course is set at 20% of the total number of lectures. Absences exceeding
this limit in a course result in failure of that course. In such cases, the student is required to repeat the course.

Courses are delivered in person during the 1st, 2nd, and 4th semesters and via distance learning during the 3rd
semester. In exceptional cases, the Master’s Thesis may be completed through distance supervision, subject to
approval by the Program Steering Committee.
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Grading / Examinations / Appointment of the Supervisor and the Three-
Member Examination Committee

The assessment of postgraduate students and their performance in the courses they are required to attend within
the framework of the Joint Transnational Master’s Program is carried out at the end of each semester through
written or oral examinations or through coursework completed throughout the semester. The method of
assessment is determined by the instructor of each course and students are informed from the course outline
and from the professor during the first lesson. Performance in each course is evaluated by the course instructor(s)
and graded according to the grading scale applicable to undergraduate students at the respective University
where the course is taught. At the University of Patras, the minimum passing grade is five (5) or higher.
Correspondingly, passing grades are determined in accordance with the grading regulations in force at each of
the other cooperating Universities.

Course grades are submitted to the Secretariat of the Joint Transnational Master’s Program within twenty (20)
days following the end of the examination period. The results of course assessments are communicated to
postgraduate students under the responsibility of the course coordinator fifteen (15) days after the examination
date or, in the case of coursework-based assessment, twenty (20) days after the submission of assignments.
Repeat examinations for the purpose of improving a grade in a course that has already been passed are not
permitted.

To be awarded the Master’s Degree, each postgraduate student must successfully attend and pass all compulsory
and elective courses offered within the framework of the Joint Transnational Master’s Program and must
complete a Practical Training placement and a Master’s Thesis, thereby accumulating at least 120 ECTS credits.

A postgraduate student is removed from the Program by decision of the competent body, as applicable, in the
event that he/she/it fails the same course twice or fails two different courses, regardless of participation in any
resit examination period.

For each postgraduate student, the Coordinating Committee appoints one faculty member as Supervisor. The
Coordinating Committee and the Supervisor are responsible for monitoring and overseeing the student’s
academic progress. For each postgraduate student, the Coordinating Committee also appoints a Three-Member
Examination Committee for the evaluation of the Master’s Thesis. Approval of the Master’s Thesis may be granted
with the affirmative opinion of only two (2) members of the Three-Member Examination Committee, who are
also responsible for grading the thesis.

In the event of failure in the examination of the Master’s Thesis, the student may be re-examined once more, no
earlier than three (3) months and no later than six (6) months following the previous examination, provided that
the maximum permitted duration of studies in the Joint Transnational Master’s Program is not exceeded. In the
case of a second failure, the student is removed from the Program by decision of the Program Steering
Committee.

For the award of the Master’s Degree, a passing grade is required in all postgraduate courses and in the Master’s
Thesis. If this requirement is not met within the prescribed time limit, the postgraduate student is entitled only
to a certificate of successful attendance for the courses in which a passing grade was obtained and shall withdraw
from the Program.

Master’s Thesis

A postgraduate student is entitled to submit a Master’s Thesis topic provided that they have successfully completed
the courses of the first (1st) and second (2nd) semesters of the curriculum.
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The preparation of the Master’s Thesis takes place during the fourth (4th) semester of the Program. Upon
submission of an application by the candidate, indicating the proposed title of the thesis, the proposed supervisor,
and accompanied by an abstract of the proposed work, the Coordinating Committee appoints the thesis supervisor
and establishes the Three-Member Examination Committee for the evaluation of the thesis, one of whose members
is the supervisor.

Modification of the thesis topic or replacement of a member of the Three-Member Examination Committee may
be carried out following a proposal by the student or the supervisor to the Program Steering Committee and is
examined on a case-by-case basis. Minor modifications—defined as refinements or specifications of the thesis title
without changes to the general subject or the basic design of the study—may be made following submission of a
relevant application by the postgraduate student, signed by the supervisor, to the Secretariat of the Program.

Members or supervisors of the Three-Member Examination Committee of the Master’s Thesis are appointed from
among all categories of teaching staff, as defined in Article 83 of Law 4957/2022. In exceptional cases of loss,
objective inability to perform supervisory duties, or other serious reasons (such as illness, residence abroad, etc.),
replacement of the supervisor or a member of the Examination Committee may be approved by decision of the
Program Steering Committee.

The maximum number of Master’s Theses that may be supervised by a single supervisor is set at seven (7).

For the thesis to be approved, the student must defend it before the Three-Member Examination Committee.
Upon completion of the defense, the Committee evaluates and grades the thesis.

The Examination Committee may request:

Minor revisions, which the candidate must complete within thirty (30) days. In this case, the Committee submits
the final grade to the Secretariat without further examination.

Major revisions. In this case, re-examination of the revised thesis is required. If the student fails to respond
satisfactorily, they are removed from the Program following a duly justified recommendation by the Three-
Member Examination Committee and a decision of the Coordinating Committee.

Approved Master’s Theses are mandatorily uploaded to the institutional repository NEMERTES.

The preparation and writing of the Master’s Thesis are governed by the rules on thesis writing and dissemination
of the University of Patras, as set out in Appendix 3 of the present regulations.

Writing of the Master’s Thesis

Issues related to the writing of the Master’s Thesis, such as font type, abstract guidelines, content, structure,
presentation format, bibliographic references, etc., are specified in Appendix 3 of the present guide.

Following the presentation and defense of the Master’s Thesis, the Three-Member Examination Committee drafts
and signs the official minutes of the public defense. For the registration of the Master’s Thesis grade, the defense
minutes are submitted to the Secretariat of the Joint Transnational Master’s Program.

Obligations and Rights of Postgraduate Students

Postgraduate students are required to renew their enrollment at the beginning of each teaching semester.
Enrollment renewal is carried out by applying at the beginning of each semester, within the deadlines set by the
Secretariat of the Joint Transnational Master’s Program.
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Postgraduate students have the following obligations:
e To attend regularly all courses of the approved curriculum.
e To submit the required coursework within the prescribed deadlines.
e To participate in the scheduled examinations.

e To submit to the Secretariat, prior to the evaluation of their Master’s Thesis, a solemn declaration stating
that the thesis is not the product of plagiarism, either in whole or in part.

e To pay the prescribed tuition fees.

e Torespect and comply with the Regulations of Postgraduate Studies, the decisions of the governing
bodies of the Joint Transnational Master’s Program, the Department, and the University of Patras, as well
as the principles of academic ethics.

Postgraduate students are entitled to all rights and benefits provided to first-cycle (undergraduate) students,
except for the right to free textbooks. The Institution is obliged to ensure accessibility to recommended textbooks
and teaching for students with disabilities and/or special educational needs.

Postgraduate students are encouraged to participate in and attend seminars, discussions, conferences /workshops
related to the academic field of the Joint Transnational Master’s Program, as well as lectures and other scientific
events organized by the Program. Postgraduate students may undertake auxiliary teaching duties in first-cycle study
programs by decision of the Program Steering Committee. Postgraduate students are required to obtain an
academic identity card through the Electronic Academic Identity Service of the Ministry of Education, Religious
Affairs and Sports.

The Program Steering Committee may decide on the removal of a postgraduate student if:

e The maximum allowable number of absences is exceeded

e The student has failed one or more courses as defined in the Regulations and has not successfully
completed the Program

e The maximum permitted duration of studies in the Joint Transnational Master’s Program, as defined in the
present Regulations, is exceeded

e Applicable provisions concerning disciplinary offenses have been violated, as determined by the competent
disciplinary bodies

e Astudent who has not renewed enroliment or has not attended courses for two (2) consecutive semesters
automatically loses postgraduate student status and is removed from the registers of the Joint
Transnational Master’s Program

e Removal is requested by the student through a formal application

e The prescribed tuition fees have not been paid (in any case, a student who has not fulfilled their financial
obligations is not entitled to receive either a certificate of completion of studies or the Master’s Degree)

e The student fails to respect or comply with decisions of the competent governing bodies or with principles
of academic ethics.
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Curricular Internship

To complete the Master’s Program, the completion of two hundred and sixty (260) hours of practical training is
required, commencing in the third (4%) semester of studies. Students may register for the curricular internship
once they have successfully completed courses totaling 60 ECTS credits.

The Curricular Internship is a work-based learning course aimed at integrating academic knowledge with
professional practice in the field of renewable energy. Students undertake a supervised internship in a business,
research institution, or public agency partner of the Joint Master’s Programme.

The internship enables students to apply advanced technical and analytical skills to real-world challenges in
renewable energy systems, technologies, policy, and sustainability, while developing professional competences,
ethical responsibility, and autonomy.

The syllabus includes the following components:

e Internship Preparation

e Professional Practice in Renewable Energy
e Technical and Analytical Tasks

e Professional Skills Development

e Ethics, Safety and Sustainability

e Internship Reporting and Reflection

Supervision, Monitoring, and Assessment of the Curricular Internship

All students undertaking a curricular internship shall be subject to regular supervision and monitoring by both an
assigned academic supervisor and a designated mentor at the host organisation.

The academic supervisor shall conduct scheduled meetings with the student at least once per month, either online
or face-to-face, in order to provide academic guidance, monitor progress, and address any academic or
organisational issues arising during the internship period.

The host-organisation mentor shall maintain regular interaction with the student on a weekly basis throughout the
duration of the internship, offering professional supervision, practical guidance, and continuous performance
feedback.

Continuous communication among the student, academic supervisor, and host-organisation mentor shall be
ensured through email, the institutional Learning Management System (LMS), and video-conferencing platforms to
support guidance, progress monitoring, documentation, and feedback.

Assessment and Evaluation

Student performance during the curricular internship shall be evaluated through a summative assessment process
based on the following components:

e Evaluation by the host organisation
e Assessment of the written internship report
e Oral presentation of internship outcomes
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The language of evaluation shall be English.
Overall Assessment Weighting

e Internship performance (host organisation evaluation): 40%
e Written internship report: 40%
e Oral presentation: 20%

Evaluation Criteria
Student performance shall be assessed according to the following predefined criteria:

e Achievement of the internship learning objectives

e Technical and professional competence

e Quality of problem-solving skills and initiative

e Professional conduct and ability to work in a team

e Quality of the internship report and reflective analysis

e Effectiveness of oral presentation and communication skills

The evaluation criteria shall be defined in advance and communicated to students through the Programme Guide
and the institutional Learning Management System (LMS).

Award and Final Grade of the Master’s Degree

Requirements for the Award of the Master’s Degree

A postgraduate student completes their studies and is awarded the Master’s Degree upon fulfillment of all
obligations stipulated by the Program and by the Internal Regulations for Postgraduate Studies of the University of
Patras. Specifically, the student must:

a) successfully complete all required courses with a passing grade;
b) be successfully evaluated during the public defense of the Master’s Thesis;
c) fulfill all financial and other obligations.

If these requirements are not met within the maximum prescribed duration of studies, the postgraduate student
is removed from the Joint Transnational Master’s Program following an act of removal issued by decision of the
Program Steering Committee and communicated to the student by the Secretariat of the Joint Transnational
Master’s Program. In this case, the student is entitled only to a certificate of successful attendance for the courses
in which a passing grade was obtained.

Plagiarism

Postgraduate students are required to properly acknowledge any use of the work or ideas of others. Copying
constitutes a serious academic offense. Plagiarism is defined as copying another person’s work, as well as the use
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of another person’s work—published or unpublished —without proper attribution. The copying of any documentary
material, including material originating from the candidate’s own previous work, without appropriate reference,
may constitute grounds for a decision by the Program Steering Committee of the Joint Transnational Master’s
Program for the student’s removal from the Program. In such cases, the Program Steering Committee may decide
on the student’s removal after the student has been given the opportunity to present their views on the matter,
either orally or in writing.

Any offense or violation of academic ethics is referred to the Program Steering Committee for appropriate handling.
Offenses include acts of copying or plagiarism and, more generally, any violation of intellectual property provisions
by postgraduate students during the preparation of coursework or the writing of the Master’s Thesis.

Student Services and Benefits

Postgraduate students may make use of the existing infrastructure of the University of Patras, as well as that of the
cooperating foreign Universities within the framework of the Joint Transnational Master’s Program. This
infrastructure includes teaching facilities appropriately equipped with modern teaching aids and computers, library
services, and the facilities of the respective Departments of the participating Institutions.

Postgraduate students who do not have other medical or hospital insurance coverage are entitled to full medical
and hospital care within the National Health System, with the related expenses covered by the National
Organization for Healthcare Services Provision.

Postgraduate students are entitled to free meals and accommodation based on their individual and family financial
situation, their place of residence, the location of the Higher Education Institution, and any special conditions
applicable thereto.

Postgraduate students are provided with facilitation for transportation throughout the year, as well as access to
the necessary means for cultural development and recreation.

Student Scholarships and Awards

The Joint Transnational Master’s Program may award several scholarships to full-time students on the basis of
academic criteria, in accordance with a decision of the Program Steering Committee, which specifies the amount
of the scholarships, the required supporting documents, the evaluation criteria, the scholarship award procedure,
and the rights and obligations of scholarship recipients.

Scholarships are included in the approved budget of the Joint Transnational Master’s Program. In exceptional cases,
the Program may also award prizes to students with outstanding performance, in accordance with criteria and
procedures to be defined by decision of the Program Steering Committee (e.g. to the postgraduate student with
the highest-grade point average across all courses of the first semester or for exceptional service contributions).

No scholarship shall be awarded to a postgraduate student who already receives a scholarship from another source
or to a postgraduate student who has been admitted to the Joint Transnational Master’s Program without the
obligation to pay tuition fees.

Diploma Supplement

In addition to the degree awarded by the Joint Transnational Master’s Program, a Diploma Supplement is issued.
The Diploma Supplement is an explanatory document and does not replace the official degree certificate or the
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transcript of records. It is attached to the degree certificate and provides information on the nature, level, context,
content, and status of the studies successfully completed by the individual named on the original degree certificate.

The Diploma Supplement does not include evaluative judgments, statements of equivalence or comparability, or
recommendations regarding the recognition of the degree abroad. It is issued automatically and free of charge in
both Greek and English and must meet the authenticity requirements applicable to the awarded degree. The date
of issuance of the Diploma Supplement does not necessarily coincide with the date of award of the degree;
however, it may never precede it.

Administrative Support — Infrastructure

A Secretariat operates within the Joint Transnational Master’s Program, responsible for its administrative support
and for ensuring its smooth, efficient, and orderly operation. Its responsibilities include all matters related to the
conduct of correspondence, the maintenance of protocols and archives, the keeping of minutes of meetings of the
collective governing bodies of the Program, the preparation and maintenance of registers and individual files of
postgraduate students, the monitoring of their academic status (grade recording, etc.), the issuance of certificates,
attestations, and other academic documents to postgraduate students, as well as matters related to graduation
ceremonies, scholarships, student identity cards, and related administrative procedures.

The infrastructure of the participating academic institutions in the Joint Transnational Master’s Program —which
includes Libraries, Student and Research Laboratories, Computing Centers, and other facilities—together with the
extensive network of public and private organizations providing placements for the Practical Training of
postgraduate students and the preparation of their Master’s Theses, ensures that, in combination with highly
qualified and experienced teaching staff, high-quality education is offered to the Program’s postgraduate students.

In particular, the Department of Chemical Engineering provides the necessary infrastructure (lecture halls,
laboratories, computers, etc.) for the delivery of courses and the preparation of Master’s Theses within the
framework of the Joint Transnational Master’s Program. The facilities and infrastructure include:

e Three (3) lecture halls of the Department of Chemical Engineering

e The Seminar Room of the Department of Chemical Engineering

e The Multimedia Room of the Department of Chemical Engineering

e Student and research laboratories of the Department of Chemical Engineering

e Scientific instrumentation of the Department of Chemical Engineering

e Scientific equipment of the Network of Horizontal Laboratory Units and Centers of the University of Patras
e Interlibrary loan services provided by the Library and Information Center of the University of Patras

Moreover, all teaching activities are conducted in suitably equipped classrooms and academic spaces that meet
the requirements of the Programme and are aligned with the specialisation offered both in IUAV and University of
Zagreb.

Evaluation

At the end of each semester, an evaluation of each course and each instructor is conducted by the postgraduate
students. The evaluation is carried out using a standardized evaluation form/questionnaire completed by the
postgraduate students. The questionnaire covers the assessment of both the course and the instructors.

Courses are evaluated with respect to their content, teaching methodology, educational material, and the degree
to which they align with the principles and philosophy of the postgraduate program. Instructors are evaluated
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based on their subject-matter knowledge and ability to convey it to students, their level of preparation, use of up-
to-date bibliography, willingness to respond to questions, timely grading and return of assighments and written
examinations, and adherence to the scheduled teaching hours of the course.

Webpage

The Joint Transnational Master’'s Program maintains an official website in the English language:
http://adriontrainee.eu/ The official website of the Joint Transnational Master’s Program is continuously updated

and contains all information and announcements related to the Program, serving as the official platform for
informing students.
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Appendix | — Teaching Staff:

Surname / Name Position Institution Subject Area
Environmental Process Engineering with
University of emphasis on the Treatment and Utilization of
Kornaros Michael Professor Patras Liquid and Solid Waste
University of Plasma Processing/ Nanomaterials/ Thin Films/
Amanatides Eleftherios |Professor Patras Renewable Energy Systems
Catalytic processes for the production and
purification of hydrogen for fuel cell applications
Assistant University of / Nanomaterials: Synthesis and characterization
Papavasiliou Joan Professor Patras / Energy storage

Sygouni Varvara

Senior Researcher

University of
Patras

Microfluidics / crystal growth / physical
chemistry / adsorption

Power Electronics
Renewable Energy

Associate University of Energy Storage Systems
Mattia Ricco Professor Bologna Energy Management Systems
Power Electronics
Wireless Power Transfer
Associate University of Renewable Energy
Vincenzo Cirimele Professor Bologna Energy Storage Systems

Leonardo Setti

Full Researcher

University of
Bologna

Energy Policy and Systems
Renewable Energy

Renewable Energy Communities
Energy Grid

International
University of

Renewable energy technology; Quality Ethics;
Manufacturing optimization; Lean
manufacturing &Waste. Process Engineering
with emphasis on the Lean Manufacturing with
identification of waste and manufacturing

Alagi¢ /Ismar Professor Sarajevo processes optimization.
Algebra Bernays |Information science, Computer science,
Mrsic Leo Professor University Economics
Algebra Bernays
Dakic Vedran Professor University Computer Science and Informatics
Associate Algebra Bernays
Dambic Goran professor University Programming, Algorithms, Gamification
Assistant Algebra Bernays
Kunic Zdravko professor University Data Science and Artificial Intelligence
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University of

Environmental Chemistry, Analytical

Boci llirjana Professor Tirana Characterization and Waste treatment
University of Fuels, analytical testing and characterization of
Drushku Spiro Professor Tirana carburants, polimers
Environmental monitoring and evaluation, using
biological indicators. Phytoremediation technic
University of in ultramafic soils, utilization of biomass in water
Julian Shehu Professor Tirana purification, waste energy treatment.

Vasak Mario

Full Professor
Tenure

University of
Zagreb Faculty of
Electrical
Engineering and
Computing

Automatic control, Predictive control,
Optimization, Energy management, Energy
efficiency, Renewable energy, Building
automation, Estimation

Jakopovi¢ Zeljko

Full Professor
Tenure

University of
Zagreb Faculty of
Electrical
Engineering and
Computing

Power electronics converters, Power
semiconductor devices, Semiconductor device
modeling, Product development

Ban Zeljko

Full Professor
Tenure

University of
Zagreb Faculty of
Electrical
Engineering and
Computing

Automatic control, Power generation control,
Control design, Control engineering, Adaptive
control, Energy storage systems, Power
converters

Pandzi¢ Hrvoje

Full Professor

University of
Zagreb Faculty of
Electrical
Engineering and
Computing

Power system control, Energy management,
Energy storage, Hybrid power systems, Smart
grids, Power system economics, Power system
management, Renewable energy sources, Smart
transportation, Home automation

University of
Zagreb Faculty of

Automatic Control, Optimal Contrrol, SCADA

Electrical systems, Optimization, Electric Machines
Associate Engineering and |Control, Power Converters, Renewable Energy
Lesi¢ Vinko Professor Computing Sources, Machine learning
University of
Zagreb Faculty of |DC-AC power converters, Modular multilevel
Electrical converters, Voltage-source converters, Power
Associate Engineering and |semiconductor switches, Electromagnetic
Kovaci¢ Marinko Professor Computing analysis, Heuristic algorithms
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University of
Zagreb Faculty of

Luka Strezoski Full professor

University of Novi
Sad

Electrical SCADA systems, Power generation, Wind energy
Assistant Engineering and |integration, Solar power generation, Power
Holjevac Ninoslav Professor Computing system management, Smart grids
University of
Zagreb Faculty of
Electrical Building automation, Automatic Control, Cooling
Assistant Engineering and |and Heating Systems, Estimation, Optimization,
Banjac Anita Professor Computing Predictive control
University of
Zagreb Faculty of |Power system control, SCADA systems, Power
Electrical system measurements, Power system
Assistant Engineering and |protection, Programmable logic devices, Control
Beus Mateo Professor Computing Engineering
Faculty of
Technical Energy Policy and Systems
Sciences, Renewable Energy
University of Novi | Smart cities
Boris Dumnié Full professor Sad Energy Grid
Faculty of
Technical Energy Policy and Systems
Sciences, Renewable Energy
Assistant University of Novi | Smart cities
Bane Popadic professor Sad Energy Grid
Faculty of
Technical Energy Policy and Systems
Sciences, Renewable Energy

Smart Energy Grids
Power Systems

Miro Govedarica

Full professor

Faculty of
Technical
Sciences,
University of Novi
Sad

Geoinformatics

Appendix Il — Application Supporting Documents:

Applicants are required to submit the following supporting documents:

a) A completed application form (electronically and/or in hard copy). A standardized application form for the

issuance of a Letter of Acceptance for studies (for non-EU countries) / a Recognition and Equivalence Certificate

for studies completed abroad (for EU countries), fully completed and signed.
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b) A photocopy of the pages of the applicant’s passport containing the name, date and place of birth, and
expiration date (pages 1, 2, 3, and 4). Applicants from European Union countries may submit a copy of their
national identity card. In both cases, identity documents must be valid for at least six (6) months after the date of
acceptance for studies.

c) A certified copy of the birth certificate.

d) Proof of residence, issued no more than six (6) months prior to submission (issued by the relevant Municipality
or Regional Authority of the place of residence).

e) A certified copy of the academic degree(s) — a University degree or degree certificate indicating the final
grade(s), together with an explanation of the grading system of the awarding University.

f) A certified copy of the academic transcript and its translation, providing a complete list of courses and grades.
The transcript must bear the name and signature of the responsible official of the higher education institution for
the conversion of local grades into ECTS. Graduates who have not yet received their degree must submit an
official certificate, signed and/or stamped (depending on the formal procedure of the respective institution),
issued by the institution administering the degree examinations. This document must indicate the cumulative
grade point average for the years of study.

g) A signed declaration by applicants applying for a scholarship stating that they have not previously received a
scholarship for a joint master’s program.

h) A certified copy of proof of English language proficiency (level B2 or higher), demonstrated by either a degree
from an English-speaking country or an English-taught study program, or by a First Certificate in English, or a
TOEFL certificate with a minimum score of 500 points (or 300 under the new scoring system), or an IELTS
certificate with a score of at least 6.5, or a State Certificate of Language Proficiency (level B2).

Graduates of English-speaking universities are exempt from the requirement to submit proof of language
proficiency. If the above conditions for adequate knowledge of English are not met, the Coordinating Committee
of the Joint Transnational Master’s Program shall decide on the method of assessing candidates in order to verify
their proficiency in English. Knowledge of a second foreign language shall be considered an additional asset.

i) A motivation letter (maximum 1,000 words) describing the candidate’s motivation, academic and/or
professional background, and career plans.

j) A detailed curriculum vitae, including information on studies, teaching and/or professional experience, scientific
activity, etc. (preferred format: Europass).

k) Two letters of recommendation, at least one of which must be written by a member of the teaching staff of the
institution from which the applicant has graduated or is expected to graduate. The letters must include the
contact details of the referees.

[) Evidence of research or professional experience, where applicable. Any academic publications in which the
applicant is a first author or co-author should be submitted. For publications in languages other than English, an
English translation of the abstract must be provided.

m) A medical certificate issued in the country of origin or residence, valid for up to six (6) months from the date of
issuance, containing information on whether the applicant is registered as suffering from chronic diseases, a

27



[TANEITIETHMIO
O LLATPON

statement that the applicant does not suffer from communicable diseases or other conditions incompatible with
the future profession, and confirmation of mental health compatible with the duties of a postgraduate student.

n) Official consent of the applicant for participation in the admission procedure.

Appendix Il — Master Thesis

Guidelines for Writing the Master’s Thesis
The Master’s Thesis shall be printed on A4 paper, double-sided (front and back), and bound using thermal

binding. For the formatting of the thesis text, the following guidelines are recommended:

e Cover color: White

e Pagesize: A4 (210 x 297 mm)

e Margins: 2.5 cm (top), 2.5 cm (bottom), 3 cm (left), 3 cm (right)

e linespacing: 1.5

e Page numbering: Footer; Roman numerals for the preliminary pages (i, i, iii, ...) and Arabic numerals for
the main body of the text (1, 2, 3, ...)

For the convenience of postgraduate students, it is recommended that the thesis consist of two separate files:

First file: Includes the cover pages, dedication, preface, abstract, list of abbreviations, and table of contents.

Pages in this file are numbered using Roman numerals (i, ii, iii, ...).

Second file: Begins with the Introduction of the Master’s Thesis and includes the remainder of the text. Pages in
this file are numbered using Arabic numerals (1, 2, 3, ...).

e Text alignment: Justified
e Font: Times New Roman (optional), but mandatory for the cover page for reasons of uniformity
e Fontsize: 12 pt

Tables, Figures, Images, and Diagrams

Tables, figures, images, and diagrams should preferably be embedded within the text and separated from the
surrounding text by 1.5 line spacing. All tables, figures, etc., must be accompanied by an explanatory caption that
clearly conveys their content without requiring reference to the main text.

The caption of a table precedes the table.
The caption of figures, images, and diagrams follows them (i.e., is placed below).
Caption font should be the same as the main text but one size smaller.

Line spacing within captions should be single, and the distance between the caption and the table or figure
should be 12 pt.

The caption prefix (e.g., Table, Figure, Image) and the corresponding number should be written in lowercase, bold
type.

Tables should be designed to include exactly three (3) horizontal lines: one above and one below the column
headings (defining the heading row), and a third at the bottom of the table. As a general rule, unnecessary use of
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horizontal and vertical lines should be avoided. Column contents should preferably be center-aligned. If a table
extends over more than one page, the column heading row must be repeated on the subsequent page.

Equations and Reactions

Equations should be written clearly using the same font as the main text, with 1.5 line spacing before and after.
Equation numbering is mandatory and should appear in parentheses on the right-hand side of the text. Chemical
reactions should follow the same or a similar font for consistency.

Footnotes

If footnotes are used, the same font as the main text is recommended, with a font size of 10 pt.
Structure of a Typical Master’s Thesis

The main body of a typical Master’s Thesis includes the following sections:

Introduction

The introduction informs the reader about the main topic of the thesis, the methodological approach adopted,
and explains terms and techniques that are not widely known. It includes a separate subsection on the Literature
Review, presenting recent developments in the field, and concludes with the Objectives of the Thesis, clearly
stating the purpose of the study.

Experimental / Computational Section

This section describes the experimental or computational protocol followed and lists the chemical compounds
used (purity, supplier), instruments (manufacturer, model, accuracy), codes, computational software or packages,
etc.

Results and Discussion

Results are presented in the form of tables, figures, reactions, and/or spectroscopic data. During the discussion,
the results are correlated with relevant literature data.

Conclusions
The results are evaluated and the conclusions drawn from the study are presented.
References

The references section includes full bibliographic details of all citations appearing in the text (authors, journal
title, article or book title, publisher, place and year of publication). References in the text are indicated by
numbers in square brackets, e.g. [1], [1, 3-5, 7]. When numerical citation is used, references must be listed in
ascending numerical order. Particular attention must be paid to consistency and uniformity in bibliographic
formatting.

Appendices

Appendices are optional and are placed after the References section. They include data not presented in the
Results or Discussion sections.
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Terms for the Writing and Dissemination of Diploma Theses, Master’s Theses, and
Doctoral Dissertations at the University of Patras

Each volume containing the text of a thesis shall clearly bear the following on the reverse side of the title page:
University of Patras, [Department]

[Author’s Name]

© [year] — All rights reserved

1. The Undergraduate Student (UGS), Postgraduate Student (PGS), or Doctoral Candidate (DC)—through the
relevant submission form for depositing the thesis in the institutional repository NIMERIS—grants the
University of Patras and its Library and Information Center the non-exclusive right to make the work
available via the internet for the purposes of systematic and comprehensive collection of the University of
Patras’ research output, documentation, transparency, and the promotion of research.

2. Each UGS, PGS, or DC preparing a diploma thesis, master’s thesis, or doctoral dissertation in a Department of
the University of Patras is deemed to have been informed of and to accept the following:

o  The entire work constitutes original work produced by the author and does not infringe upon third-
party rights in any manner.

o Ifthe work contains material not produced by the author, such material must be clearly identified and
explicitly cited within the text as the work of a third party, with equally clear identification details. The
author further certifies that, in cases where original graphical representations, images, diagrams, etc.
are used, they have obtained unrestricted permission from the copyright holder for the inclusion and
subsequent publication of such material.

o The UGS, PGS, or DC bears sole responsibility for the fair use of the material employed and is
exclusively liable for any consequences arising from such use. The author acknowledges that the
University of Patras bears no responsibility for, nor assumes liability arising from, insufficient clearance
of intellectual property rights.

o  The drafting, submission, and dissemination of the work are not impeded by any assignment of the
author’s intellectual property rights to third parties (e.g. publishers of monographs or scientific
journals), at any time before or after publication of the work. The author acknowledges that the
University of Patras does not waive its right to disseminate the content of the diploma thesis, master’s
thesis, or doctoral dissertation through the means it deems appropriate.

o  Forthe above reasons, upon submission of the diploma thesis, master’s thesis, or doctoral
dissertation, the UGS/PGS/DC submits a solemn declaration stating that they have been informed of
and understand the legal consequences and the provisions set out in the Regulations of Studies of the
Master’s Program and the Department, as well as in the Internal Operating Regulations of the

University of Patras, and that the submitted work entitled “......” has been prepared under their sole
responsibility in compliance with the applicable legislation and the present regulations on intellectual
property rights.

3. Theses and dissertations are published in the institutional repository no later than twelve (12) months after
submission. The Coordinating Committee of a Master’s Program or the Three-Member Advisory Committee
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may, following a duly substantiated request by the Supervisor and the UGS/PGS/DC, grant a temporary
exemption from public dissemination of the thesis/dissertation in the institutional repository for serious
reasons related to the further progress and development of research activity, or where the interests of the
author or other individuals, organizations, or companies may be affected.

The embargo period may not exceed thirty-six (36) months, provided that no other legal impediments exist. It is
noted that submission of the thesis takes place after its successful defense, in accordance with the applicable
provisions, and prior to the award of the degree; however, its public availability is regulated by the Library
depending on the relevant request.

Submission of the Thesis Text to the Library and NEMERTES

Submission of the thesis to the structures of the Library and Information Center (LIC), in accordance with the
Internal Regulations of the Library and Information Center (Senate Meeting 382/20.04.2005, revision
59/04.06.2015), is mandatory for postgraduate students and doctoral candidates of the University of Patras in
electronic form, and additionally in printed form for doctoral candidates. Upon submission of the thesis, the Library
and Information Center issues the necessary certificates for submission to the respective Departmental
Secretariats.
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Appendix IV — Course Description
Course Title: REN-101 - Fundamentals and applied chemistry and biology for energy (12 ECTS)

- Module A. Chemical fundamentals of energy technologies (6 ECTS):
Basic chemical issues related both to the well-established as well as the emerging energy technologies

will be presented in this course. Special emphasis will be given in chemistry related to hydrogen
energy, conversion and storage of electrochemical energy and chemical conversion of carbon dioxide.
The following fields will be covered:

1. Fossil fuel energy.

2. Production, purification and usage of hydrogen.

3. Conversion and storage of electrochemical energy.

4.  Biomass conversion.

5.  Chemical/electrochemical conversion of carbon dioxide.

6. Photoelectrochemical energy

Module B. Biochemical Processes Engineering for Renewable Energy Production (6 ECTS):
The microorganisms and microbial technologies play a significant role in renewable energy

production. The course covers the basics of microbiology, biochemistry and genetics including: basics
of microbiology, biochemical reaction stoichiometry, mass balances and energetics of half reactions.
Enzyme kinetics. The Michaelis-Menten and Briggs-Haldane models. Determination of kinetic
parameters. Factors affecting enzymatic reactions (multiple substrates, co-enzymes, pH, temperature,
reversible reactions). Enzyme inhibition (competitive, non-competitive, uncompetitive) and
deactivation. Immobilized enzymes (mass transfer limitations, Thiele modulus, effectiveness factor).
Kinetics of microbial growth, substrate utilization and metabolic product generation. The Monod
model and comparison of various kinetic models. Factors affecting microbial growth. Sterilization and
disinfection. Bioreactor types (batch, fed-batch, CSTR). Bioreactor design and productivity
optimization. Sequence of bioreactors. Biofilms (the ideal biofilm, biofilm models). Examples of
bioprocesses for energy production (anaerobic digestion etc.).

Course Title: REN-102 - Renewable Energy Systems (RES) and georesources for energy (10 ECTS)

- Module A. Renewable energy systems (6 ECTS):
The students will be taught the basic principles of energy production from renewable sources. Special

emphasis on those applicable in Greece and Europe: Solar, Wind, Biomass, Geothermal. The course is
focused on

1. Solar Energy - PV Energy - PV Park Installations.
2. Wind Energy - Small Wind Turbines - Wind Parks

3. Energy saving rules and concept of sustainability
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4. Economic data and current situation in Greece and worldwide

- Module B. Georesources for energy (4 ECTS):
The natural manifestations of geothermal energy are described and the geological background of the

creation of geothermal systems is presented. The students will be taught the characteristics of
geothermal fluids and the research methodology and stages of fluid production and field
development. A thorough presentation of the uses of geothermal energy will be done, with an
emphasis on direct uses, as well as the technical problems from the utilization of geothermal fluids
(deposit formation, corrosion of metal surfaces, environmental effects), and the ways to deal with
them. Also, a brief introduction to the technical-economic evaluation of geothermal investments is
given and the state of development and prospects of geothermal energy in Greece and European
countries is recorded.

Course Title: REN-103 - Techno-economic and lifecycle analysis of RES (8 ECTS)

- Module A. Techno-economic analysis (4 ECTS):
Renewable energy technologies produce many measurable benefits, such as a clear reduction in

greenhouse gas emissions. However, it is also apparent that these methods of energy production come
with costs. Examining renewable energy developments within an economic context, this course
provides a comprehensive view of the present and future dimensions of renewable energy use from
a technoeconomic perspective. Through this prism, a detailed methodology for economic evaluation
of both single renewable resource systems and hybrid RES will be analyzed to the students following
this course. In more detail the following issues will be addressed:

- Estimation of fixed capital costs

- Estimation of total production costs

- Evaluation of investment projects

- Detailed analysis of a biodiesel plant design

- Detailed analysis of a combined bioethanol/biohydrogen plant design
- Case studies of hybrid RES

- Module B. Life Cycle Assessment (LCA) (4 ECTS):
Life Cycle Assessment is a science-based tool used to perform the environmental assessment of a

product, a service or a process, from raw materials through end of life, while Environmental Impact
Assessment (EIA) is a procedure to evaluate potential positive and negative environmental impacts
of a planned project. LCA aims to assess the effects of the use of energy and raw materials, including
waste disposal, while at the same time proposes applicable and practical environmental
improvements based on the rational use of raw materials and energy. Calculation of greenhouse gas
emissions (or a carbon footprint) is just one dimension of an LCA, which can also assess impacts in
many other categories such as ozone depletion, eutrophication, impact on human health and much
more. The results obtained from an LCA can be trusted as they are based on International Standards
(ISO 14040 and ISO 14044). By performing LCA, you can evaluate options to select the lowest impact
choice, comparing the environmental impacts among processes and their alternatives in order to
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choose which one has the lowest impact, identifying environmental hotspots and taking action to
reduce them. Through the course the student will deepen into the concept of LCA, will learn the steps
of the methodology, which must be applied, concerning the Goal and Scope definition, the Data
collection, the Mass and Energy balances, the Inventory, the Impact Assessment and their
Interpretation. Afterwards, the student will learn how the results can be converted into Diagrams.
The students also explore the Structure and Contents of Environmental Impact Studies (EIS) and
lastly, will have the opportunity to examine LCA and EIS Case studies of several Renewable Energy
Plants.

Course Title: REN-201 - Ecology for the energy transition (6 ECTS):

We hear a lot about ecological transition, but what exactly does it mean? And what tools do we have to
deal with it? What can a planner do to contribute to the achievement of national and European objectives
in the field of ecological transition?

This course aims to equip students with the basic concepts and tools in order to understand what
ecological transition is and how urbanism and planning can enter into this process.

Specifically, this objective will be achieved through three sub-objectives: Setting the framework. The
course includes a first block to consolidate the meaning of basic terms and concepts, as well as outline
the drivers of the current situation and schools of thought on how to move forward

Deepen the technical issues. The course includes a second block defining the main strategies for
decarbonisation (use of clean energy, energy saving and CO2 storage), and defining their possible
applications and impacts

Integrate and apply in planning. The course includes a third block to identify tools, initiatives and
strategies for the ecological transition that can be applied in the fields of urbanism and planning. The
tools introduced are related to ana- lysis, solu- tion design and valuation. In addition, transversal
concepts are introduced that are useful for a sustainable ecological transition and help to orientate oneself
in the complex framework of tangential disciplines and policies

Course Title: REN-202 - Energy governance and policy (6 ECTS):

Energy and its interlinkages with the environment and the territory are crucial issues for the present and
future of our planet, and has presented matters that have now become familiar to all: energy poverty,
challenging access to energy for warming and cooling the houses, increasing energy demand due to
population growth and increasing energy demand per capita, need for decarbonizing our system,
pollution peaks, are all issues that require the city planner’s attention and responsibility. This course
addresses the range of policies, strategies and initiatives from the EU level to the local level. It addresses
vertical coordination of policies and goals alignments. It also considered different applications of
national policies at the local level, and integration of energy-related policies and funds in non-sectoral
plans and documents. A general overview at global targets (including SDGs) and good practices is also
included in the program of the course.
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Course Title: REN-203 - Spatial planning for decarbonization (12 ECTS):

The course’s overall goal is to provide students with knowledge about the content of spatial plans, the
methods and tools that can be used to support spatial planning decisions, and the main stages of the
spatial planning process, with a focus on environmental sustainability issues including renewable
energy, environmental degradation, and climate change aspects. Spatial planning activities and choices
have a strong role in shaping city and territory future development patterns. For this reason they must
integrate all the relevant aspects related to sustainability to respond to the global climate and
environmental crisis. This is fully aligned with The European Green Deal presented by the European
Commision in 2019 and connected policies (e.g., Biodiversity Strategy, Soil Strategy), with spatial
planning having a strong role in contributing to European Green Deal’s main ambitions (e.g., reduction
of greenhouse gas emissions, sustainable resource use, protection and valorization of natural capital,
protection of citizens from environment-related risks and impacts, reduction of social inequalities).
Within this framework, the course is going to train students in understanding the structure, role and
content of spatial planning instruments; understanding the operational stages of the planning process;
identifying and analyzing the main information on the biophysical and human environment of a
geographical context, particularly with reference to contemporary environmental sustainability issues;
applying methodologies to support the formulation of planning proposals, with a particular focus on the
formulation of planning solutions and tools aimed at promoting renewable energy, reversing
environmental degradation, and mitigating and adapting to climate change. The course is divided into
two modules, one more theoretical module on spatial planning and its role towards decarbonization and
one more practice-oriented module on the use of Geographic Information Systems (GIS) to support

environmental analysis aimed at informing more sustainable spatial planning decisions:

- Module A. Spatial planning, renewables and decarbonization (6 ECTS);
- Module B. GIS tools for environmental analysis and planning support (6 ECTS).

Course Title: REN-204 - Circular economy (6 ECTS):

The course aims to teach students to read, study and design the territory through the approach of the
circularity of metabolic flows. The circular economy and circular planning, within this course, are read
through the key of decarbonisation, i.e. how and how much these processes can contribute to climate
neutrality at different scales. The course will be based on the need to know, understand and design the
metabolic dynamics that go through the territory shaping it. The concepts of "cycle", "circularity" and
"metabolism", borrowed from the natural sciences, will have to be taken up and rethought by the
students for the territorial and urban dimension of a case study area. Through the combination of
different knowledge the students will be called upon to confront the main global challenges,
demonstrating a critical approach aimed at the realisation of a growing circular metabolism of the

territory and the city.

Course Title: REN-205 - Optimal Sizing and Operation of a Photovoltaic System with Storage (6
ECTS):
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Renewable energy systems are complex to size and operate due to their often inherent volatility in
production stemming from varying environmental conditions. Their planning and operation needs to be
an optimal compromise of costs and gains, which is not easy to assess in such dynamic conditions
without a proper mathematical optimization support. The aim of the course is:

e To show how mathematical optimization can be used to support planning the investment in a
photovoltaic system combined with a battery storage system, jointly with deciding on the optimal
investment policy.

e Learn simple models of photovoltaic systems and battery storages that can be used in
optimization based on energy balance laws, together with main determinants regarding the cost
for the corresponding investment and system maintenance, including parts replacement after
their lifetime expires.

e Learn the main determinants for assessment of costs/gains for energy exchange of photovoltaic
systems with energy storage with the electricity grid.

e Formulate the models and energy exchange conditions in the form of an optimization criterion
and constraints of a mathematical optimization problem for a specific location, characterized with
full-year meteorological data, data on yearly profile of energy consumption existing for the
location, and possible orientation layouts in which the photovoltaic system can be placed.

e Focus is put on formulation of convex mathematical programs, foremost linear programs which
can be used in a similar fashion also for a more general constellation of a renewable energy hub.

e Introduce a possible extension to optimization with nonlinear models of systems and costs by
using sequential linear programming.

e Optimization procedures of photovoltaic system with energy storage on grid side for provision
of different ancillary grid services.

Course Title: REN-206 - Estimation and Prediction in Energy Systems and Infrastructure (6 ECTS): The
course focuses on exploitation of data from renewable energy systems and green infrastructure. The data
can be used for parametrization of grey-box models of these systems where physical laws are combined
with data to yield models of appropriate complexity for various uses in renewable energy systems
management and their corresponding variables prediction. The first part of the course will deal with
estimation of parameters of grey-box models of renewable energy systems from data. Students will be
made aware of bias-variance trade-off in data-based modelling. The second part focuses on machine-
learning-based assessment of prediction models of key variables in renewable energy systems and
infrastructure. Here the importance of correct data preprocessing and analysis will be stressed before
using some readily available machine learning tools. Suitable structures of prediction models for
different types of data will be explained.

Course Title: REN-207 - Control in Renewable Energy Systems (15 ECTS):

- Module A. Control of Power Converters (5 ECTS): Power converter control system structure.
Static and dynamic models of power converters. Need for dynamic models. Development of
dynamic models using averaging method; switching function averaging, power switch
averaging. State-space models: continuous-time and discrete-time. Generalized state-space
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models. Linear and piecewise linear models; linearization of continuous-time and discrete-time
models. Model analysis, transfer function. Control design examples; DC/DC converter,
renewable energy power converter system.

- Module B. Control of Energy Storage Systems (5 ECTS): Considering the need for energy
storage systems when using renewable energy sources. Overview of storage systems with respect
to their dynamic characteristics and performance. Modeling of supercapacitors and batteries.
Modeling of fuel cell and electrolyzer. Control of energy flows in the microgrid between sources
and several different storage systems using a DC-DC converter. Overview of methods and
procedures of achieving maximum power, efficiency and availability of storage systems.

- Module C. Energy-efficient Buildings Control (5 ECTS): Energy consumption in the buildings
sector amounts to 40% of overall energy consumed in the world, and thereby buildings consume
about 50% of energy on ensuring proper climate conditions in them. Since the process of energy
system decarbonization demands that the energy consumption sector becomes controllable and
predictable as much as possible, control of energy consumption in buildings, especially predictive
control, becomes more and more important. In order to get the students acquainted with energy-
efficient control in buildings, especially predictive control, the course elaborates the following
topics. Structure of the building comfort-related systems. Building elements that are relevant for
comfort control and their models: rooms/zones with respect to climate-comfort related variables
-- temperature, CO2 concentration and humidity; actuators in zones - fan coils, radiators, surface
heating/cooling, ventilation units; units for preparation and distribution of heating/cooling
medium - heat pumps, heat exchangers, thermal storages and air handling units. Integration of
thermal energy flows from building comfort systems with electrical energy flows, with a short
overview of electrical generation/storage/consumption systems in buildings connected in a
building microgrid. Simple energy- and cost-efficient control strategies for buildings climate-
comfort on different control levels -- zones, central heating/cooling medium preparation,
building microgrid. Concept of predictive control on different control levels in buildings and
underlying mathematical programming procedures.

Course Title: REN-208 - Seminar on Optimization, Estimation and Control in RES (3 ECTS):

Supplement to research in a specific topic within the area of optimization, estimation and control in RES,
improvement of presentation and communication skills, as well as writing skills. Debate on the selected
topic with other students. The students will present the latest achievements in the area in front of smaller
groups. Each student will research and present one of the topics to be agreed with the assigned
supervisor.

Course Title: REN-301 - Technical English and scientific writing (6 ECTS):

In the dynamic field of renewable energy, effective communication is essential. Whether you're a
budding scientist, engineer, or researcher, the ability to convey complex ideas and findings accurately
and comprehensively is paramount. This course is designed to equip students with the language skills
and writing proficiency necessary to excel in the realm of sustainable energy technologies. Course
Objectives:

® Develop Technical Vocabulary: Acquire specialized vocabulary related to renewable energy,
including key terms in solar, wind, hydro, and bioenergy technologies.
e Enhance Language Proficiency: Improve English language skills, with a focus on reading,

37



[TANEITIETHMIO
O LLATPON

listening, speaking, and writing, up to CEFR Level B2.

® Understand Scientific Literature: Familiarize students with the structure and content of
scientific research papers and articles in the field of renewable energy.

® Conduct Effective Research: Learn how to conduct literature reviews, gather data, and analyze
information from credible sources.

® Scientific Writing Skills: Master the art of writing clear, concise, and coherent research papers,
reports, and proposals.

® Presentation and Communication: Develop skills for presenting research findings and ideas
confidently in both written and spoken form.

® Peer Review and Feedback: Engage in peer review sessions to provide constructive feedback
and improve writing skills.

e Cultural Sensitivity: Understand the importance of cross-cultural communication in the global
renewable energy community.

Course Title: REN-302 - Biomass and biofuels (6 ECTS):

The subject treats theoretically the implementation of biomass in the energetic sector, in the framework
of sustainable development. It deals with the effective biomass production and the alternative
technologies of their transformation to biofuels. It aims at: Understanding the formation of biomass, as
a stored solar energy, through photosynthesis; The study of the photosynthetic growth rate for the
production of food crops and fuels; Comparison of photovoltaics with photosynthetic materials;
Assessing the ecological context of bioenergy; The connection between the human need for food and the
need for energy; Awareness increase of issues of land use, productivity, biological carbon sequestration
and the link to climate change; Assessment of general principles for the sustainable use of biomass for
energy purposes; Identification the main processes and products of bioenergy and understanding the
scientific principles underlying each of them.

Course Title: REN-303 - Photovoltaic generation, energy management system (EMS) and electric
vehicle supply equipment (EVSE) (6 ECTS):

The course aims to explain the context in which a renewable power plant produces electrical energy,
giving the constraints that the power plant has to respect concerning the surrounding environment.
Firstly, after a brief recap on photovoltaic generation, it is explained how a power plant is connected to
the grid and, more in-depth, the case in which the photovoltaic power plant is tied to the electric grid
using an interlinked electrical storage system. Secondly, it is explained how electric vehicle charging
stations operate, giving examples of necessities, constraints, and equipment. Lastly, it is analyzed the
relationship between the producer and the user, studying challenges, possibilities, and possible
practices.

Course Title: REN-304 - Waste and Energy Management (6 ECTS):

This course treats Resource efficient and Cleaner production in order to establish a regular way of Waste
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and Energy Management. You will learn about Green Design and Manufacturing and identify all kind
of waste produced by manufacturing operations such as: Chips from machining and trimmed materials
from sheet forming, casting, and molding operations; Slag from foundries and welding operations;
Additives in sand used in sand-casting operations; Hazardous waste and toxic materials used in various
products; Lubricants and coolants in metalworking and machining operations; Liquids from processes
such as heat treating and plating; Solvents from cleaning operations; Smoke and pollutants from furnaces
and gases from burning fossil fuels, etc. We will deal with Sustainable Development Goals and their
impact on Waste and Energy Management. Through Material Flow analysis will be explained Detailed
description of the material and energy use in order to respond to the following questions: Which waste
and emission streams are generated? Which raw materials are lost? Where and why does this happen?
Where are the weak points? Where are potentials for improvement? Which materials can be reused?

You will have the opportunity to actively participate in the product change, technological modification
and internal recycling process. During this course we will put the most stress on: Environmental Sound
Technologies, The Transfer of Environmental Sound Technologies (EST); EST Transfer barriers;
Technology need Assessment, Signals for change, Technology Strategy, etc. You will be inspired by the
success stories of energy communities, a project born and developed at the International University of
Sarajevo, as a practical example of applied waste and energy management.

Course Title: REN-305 - Quality management systems and ethical issues concerning energy (6 ECTS):

The module "High availability and low latency data system for monitoring and managing devices in the
power grid" aims to introduce students to the basic understanding of useful practical skills in designing,
implementing and maintaining data systems for monitoring and managing devices on power grids. In
today's technology-driven world, power grid systems require efficient data solutions to ensure their
continuous operation and enable efficient management of them. This module deals with the fundamental
concepts of data use in conditions of high availability and low latency in the context of complex power
grid infrastructures. Students are introduced to the challenges in using data arising from complex power
grid systems, including device monitoring, data collection and real-time data processing. The curriculum
emphasizes the importance of minimizing downtime and response delays in the flow of data in order to
maintain a stable and reliable power grid.

Course Title: REN-306 - Planning and sustainable development (6 ECTS):

The aim of this course is to introduce the students to the process of landscape planning by reviewing the
main concepts and methodology of researching the landscape, as well as the analysis of all aspects of
landscape planning. Introducing students to the basis of sustainable development of landscapes and its
planning process; - Increasing awareness of the value of landscapes, as well as enabling students to
acquire new knowledge in the field of landscape evaluation and preparing them for working in
multidisciplinary teams that deal with landscape planning.

Course Title: REN-307 - Geodynamics (6 ECTS):
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Education goal is to acquire basic and applied knowledge in the field of Geodesy, Geomatics and
Geoinformatics. Acquiring general and applied knowledge in the field of geodynamics. Acquired
knowledge is used in professional courses, in recognition and in solving engineering problems. Course
content: Fundamentals in geodynamics. Engineering and geological processes. Researching the action of
exogenic and endogenic forces. Global geodynamic processes. The methodology of determining the
global displacement of the Earth's crust. Geodetic methods of local and regional geodynamic analysis.
Analysis of the displacement of the Earth's crust on the basis of repeated terrestrial and GPS
observations.

Course Title: REN-308 - Renewable Energy Communities (6 ECTS):

This course will immerse you in the world of energy communities through bioeconomy models,
providing a new perspective on the future of energy and sustainability. You will learn how mass
electrification and the development of micro-distributed renewables in a shared electricity network are
transforming the energy sector and creating unprecedented opportunities.

You will explore the fundamentals of solar energy, from renewable technologies to their installation and
integration into an integrated system of strategic energy production, consumption, and storage.
However, this course goes beyond that: it will introduce you to the principles of bioeconomy, an
interdisciplinary study that combines biology, economics, and environmental sustainability through
models derived from the laws of physics, biology, and chemistry. You will discover how bioeconomy
can explain the issue of resource management and highlight the limitations of the current energy system
and how it can prevent the risks of the emerging new one.

You will have the opportunity to actively participate in the creation and management of an energy
community, addressing real challenges such as energy sharing and strategic planning. You will also
explore bioeconomy models that integrate the sustainable use of biological resources into energy
production.

The course will connect you with industry professionals, innovative companies, and leading institutions
in the field of renewable energy and bioeconomy. You will be inspired by the success stories of energy
communities, a project born and developed at the University of Bologna, as a practical example of
applied bioeconomy.

Course Title: REN-309 - ICT Data System for Operation of a Renewable Energy HUB (6 ECTS):

This course aims to introduce students to the basic understanding of useful practical skills in designing,
implementing and maintaining data systems for monitoring and managing devices on power grids. In
today's technology-driven world, power grid systems require efficient data solutions to ensure their
continuous operation and enable efficient management of them.

Course deals with the fundamental concepts of data use in conditions of high availability and low latency
in the context of complex power grid infrastructures. Students are introduced to the challenges in using
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data arising from complex power grid systems, including device monitoring, data collection and real-
time data processing. The curriculum emphasizes the importance of minimizing downtime and response
delays in the flow of data in order to maintain a stable and reliable power grid.
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