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FORM FOR INDUSTRIAL DOCTORATE PROJECTS

TO BE COMPLETED BY THE COMPANY AND THE UNIVERSITY

e PROJECT  Analysis and Mitigation of Interaction Risks in Power-Electronics-Dominated Electrical Grids

e SCHEDULED START DATE FOR PROJECT 01/02/2026

e ERCPANELT  PE7 Systems and Communication Engineering

o ERCPANEL 2wPTIONAL) Specify a field from the list
o SECTORT Electrical and electronic equipment
o SECTOR 2t0PTIONAL) Specify a sector from the list

See section on project characteristics and choose the type of research project based on the features of the

project. Co-funding type of financing ] Specific funding type of financing

e COMPANY NAME EROOTS ANALYTICS e TAXID CODE (CIF)
e LEGAL REPRESENTATIVE OF COMPANY  Josep Fanals i Batllori
e PROJECT MANAGER AT COMPANY Josep Fanals i Batllori

e [E-MAIL ADDRESS e TELEPHONE
e ADDRESS OF THE PLACE OF WORK WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
Carrer del Torrent d'en Vidalet, 55, L1

e POSTCODE 08024 e TOWN Barcelona o WEBSITE  www.eroots.tech

e BRIEF COMPANY PRESENTATION

eRoots is a spinoff of the Polytechnic University of Catalonia that develops software and specialized consulting solutions in the field of modern
electricity networks. Electricity networks are experiencing significant changes at the generation, transmission, and distribution levels, requiring

solutions that adapt to new needs.

eRoots works with network operators, project developers, manufacturers and energy companies to provide their customers with the best possible
information. eRoots software includes advanced network analysis algorithms, including: load flow, short circuit analysis, contingencies, optimal
power flow with security considerations, dynamic simulations, small signal study, among others.

Formed in 2022, eRoots now employs 19 people, mostly with technical profiles specialized in power electronics, power systems, programming,
mathematics and physics. The company seeks to continue this trend of incorporating talent through the present opportunity.
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UNIVERSITY  UNIVERSITAT POLITECNICA DE CATALUNYA

DOCTORATE PROGRAMME  ELECTRICAL ENGINEER
[] ICREARESEARCHER ERC GRANT HOLDER [0 SGRRESEARCH GROUP
SGRCODE 00587 e RESEARCHGROUPNAME CITCEA
THESIS SUPERVISOR Vinicius Albernaz Lacerda
RESEARCH CENTRE (IF APPLICABLE) CITCEA
E -MAIL ADDRESS e TELEPHONE

ADDRESS OF THE DEPARTMENT/CENTRE WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
AV DIAGONAL 647 BUILDING G

e POSTCODE 08028 e TOWN  BARCELONA o WEBSITE www.citcea.upc.edu

Brief summary of the research project, indicating whether there are other participating organisations or centres. The information will help candidates decide
which allows candidates to decide whether the project is of interest to them. Not to exceed the space in the text box.

Modern power systems are undergoing a profound transition toward architectures dominated by power-electronic converters. During this transition,
synchronous machines, converters of various types, HVDC links, and diverse control strategies must coexist within the same network. The
heterogeneity of technologies and dynamic behaviors introduces a high risk of adverse interactions, including resonances, oscillatory modes, and
loss of stability.

The increasing deployment of grid-forming (GFM) converters, now considered essential in emerging low-inertia power systems, adds to the diversity
of dynamic behaviors already present in networks containing synchronous machines, grid-following (GFL) converters, LCC-HVDC systems, and
FACTS devices. The simultaneous operation of these heterogeneous technologies can lead to complex dynamic couplings whose mechanisms are not
yet fully understood. This complexity highlights the need for analytical tools capable of accurately representing the dynamics of modern
converter-based systems.

Traditional stability analysis techniques, originally developed for machine-dominated grids and LCC-HVDC systems, do not adequately represent the
fast control loops, reduced passivity, and nonlinear characteristics typical of contemporary converter-based systems. There is a pressing need for
systematic investigation to identify interaction risks and to develop methodologies that reflect present-day system dynamics.This project aims to
establish a rigorous framework for identifying, characterizing, and mitigating negative interactions in converter-dominated networks, with particular
emphasis on GFM converter behavior. A central component is the development of control strategies and methodological guidelines to ensure
passivity, suppress resonant conditions, and prevent destabilizing interactions among heterogeneous devices.

The proposed solutions will be implemented and validated through a multi-layered approach. Linear analyses will be used to detect critical modes
and interaction mechanisms. Electromagnetic transient (EMT) simulations will capture nonlinear and high-bandwidth effects. Finally, experimental
validation will be conducted using Controller-Hardware-in-the-Loop (C-HIL) and Power-Hardware-in-the-Loop (P-HIL) platforms to assess real-time
controller performance and confirm system-level stability.

Project Structure

Part 1: Identification and characterization of interaction mechanisms in mixed-technology power systems
Part 2: Development of modern analysis techniques for detecting interaction and resonance risks

Part 3: Design of passivity-enhancing control strategies for converter controllers

Part 4: Validation through small-signal analysis, EMT simulations, and C-HIL/P-HIL testing
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6. CANDIDATE PROFILE

Description of both the minimum requirements and preferred characteristics, in terms of degrees held, languages and experience that will
be weighed favourably in assessing candidates. In all sections, requirements must be identified as minimum or preferred.

e DEGREE* (BACHELOR'S DEGREE OR EQUIVALENT (FOUR-YEAR UNDERGRADUATE DEGREE, ENGINEERING AND ARCHITECTURE) AND UNIVERSITY MASTER'S DEGREE)

We are looking for a candidate with a degree that provides a good electrical foundation, ideally a Degree in Electrical
Engineering, and also with a master's degree specializing in control systems or power converters.

*Requirements for admission to a doctoral programme: See the requirements section corresponding to the questions most frequently
asked by doctoral students (FAQ) on the Industrial Doctorates Plan website.

o LANGUAGES o PROFESSIONAL EXPERIENCE OF INTEREST
The candidate must have at least a high level A minimum of previous professional experience in the electrical
of English, and it will be appreciated if they sector will be necessary, and it will be highly valued to have worked in
can also communicate in Spanish. an R&D department or in a research center.
e OTHER

Knowledge of programming and simulation of electrical systems will also be valued. We are looking for an enthusiastic
and, above all, very hardworking profile, capable of successfully carrying out this project.

CHARACTERISTICS OF THE INDUSTRIAL DOCTORATE PROJECTS

The essential element of the Industrial Doctorates Plan is the industrial doctorate project, that is, a strategic research project carried out at a company that allows
the doctoral student to further develop their research training in collaboration with a university, and which is the object of a doctoral thesis.

The Government of Catalonia provides two types of financial support to these projects, based on certain characteristics of project implementation:

o Industrial doctorate projects co-funded by the Government of Catalonia.
o Industrial doctorate projects with specific funding.

CHARACTERISTICS COMMON TO BOTH TYPES

o The doctoral thesis will be carried out within the framework of a collaboration agreement between the university (and, if necessary, a research centre) and
the company (more than one company may participate).

e The candidate will be given a thesis supervisor connected to the university or research centre and a project manager appointed by the company.

o The candidate will be selected jointly by the signatories of the collaboration agreement. However, the candidate must be accepted and admitted to the
doctoral programme of the corresponding university.

o The candidate must have an average mark of 6.5 or higher (scale of 1to 10) on his or their academic transcript, calculated based on all credits of
university studies that allow admission to a doctoral programme.

o The thesis supervisor must be part of an active recognised research group (SGR) of the Government of Catalonia or a researcher from the ICREA
programme or be a recipient of European Research Council (ERC) funding.

e The time dedicated by the doctoral student to the research projects will be divided between the company and the university.

e The candidate will take part in training programmes in specific skills related to RDI project leadership, coordination and management; the transfer of
research results; new business development; and industrial and intellectual property, among other relevant subjects.

o The candidate will be given a yearly stipend (mobility fund), funded by the Government of Catalonia and accumulative for a maximum period of 3 years. Its
purpose is to enable attendance at workshops and conferences related to the research project as well as stays at other company offices, universities or
research centres outside Catalonia.

o Alltheses defended under the Industrial Doctorates Plan will receive an Industrial Doctorate with distinction. The participating companies and academic
directors will also receive acknowledgement for their participation in the Plan.
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1. APPLICANT DETAILS

o TAX/FOREIGNER
o NAME AND SURNAME ID NO. (NIF/NIE)
e ADDRESS OF HABITUAL RESIDENCE
e PQOSTCODE e TOWN e TELEPHONE
e E-MAIL ADDRESS

2. CANDIDATE PROFILE
e DEGREE* (BACHELOR'S DEGREE OR EQUIVALENT (FOUR-YEAR UNDERGRADUATE DEGREE, ENGINEERING AND ARCHITECTURE) AND UNIVERSITY MASTER'S DEGREE)

o NUMBER OF CREDITS OF o AVERAGE MARK OF THE
THE BACHELOR'S DEGREE OR EQUIVALENT ACADEMIC TRANSCRIPT
(SCALE of 1t0 10)

o NUMBER OF CREDITS OF o AVERAGE MARK OF THE
THE UNIVERSITY THE MASTER'S DEGREE ACADEMIC TRANSCRIPT

(SCALE of 1to 10)

o LANGUAGES. IF THE CANDIDATE HOLDS A CERTIFICATE OF PROFICIENCY,
THIS MUST BE INDICATED ALONG WITH THE DATE OF ISSUE. e PROFESSIONAL EXPERIENCE OF INTEREST

e OTHER INFORMATION OF INTEREST RELEVANT TO THE PROJECT
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3. MOTIVATION AND INTEREST IN THE PROJECT

Space in which candidates can describe their motivations and personal interest in the project, not to exceed the space in the text box.

PERSONAL DATA PROTECTION

By filling in this form, you hereby authorise and give your consent to the processing of your personal data in these terms:

The data subject will only provide personal data of third parties when it is strictly necessary to achieve the required purpose. If personal data of third parties is provided, the data subject guarantees that they have informed them of the processing of their data in the terms described. | Data
controller: AGAUR - CIF 0080117C - Passeig Lluis Companys, 23, 88010, Barcelona - Tel. 93 310 63 94 - lopd.agaur@gencat.cat | Data protection officer: agaur@dpo.microlabhard.es | Purpose: the purpose of collecting the data is to publicise the organisation's and the university or
research body's request to participate an industrial doctorate project, within the framework of the Industrial Doctorates Plan on the website of the Industrial Doctorates Program (https://doctoratsindustrials.gencat.cat/en), in order to send the applications of those interested in the project
proposal, in accordance with Regulation (EU) 2016/679 of the European Parliament and of the Council on the protection of personal data and with Organic Law 3/2018, of 5 December, on the Protection of Personal Data and guarantee of digital rights. | Legal Basis.: the performance of a
task carried out in the public interest, the exercise of official authority vested in the controller or the fulfilment of a legal obligation, or the consent of the data subject on request, with the possibility of withdrawing such consent at any time. | Data retention: your data will be kept as long as
it is needed to deal with the related call for applications, and, once this is closed, it will be retained in accordance with the time frames set out in the applicable file regulations. The data controller certifies that they have implemented the technical and organisational measures set out in
Regulation (EU) 2016/679, in order to guarantee the security and integrity of the personal data included in the files and avoid their alteration, loss or unauthorised access or treatment. | Rights: at any time, you may exercise your rights of access, rectification, erasure, opposition, restriction of
processing of your data, or the right to data portability. This must be done in writing, accompanied by a copy of the official document that identifies you, addressed to AGAUR or the Data Protection Officer. For any complaint about the processing, you also have the right to lodge a complaint
with the Catalan Data Protection Authority. | Recipients: company and university/research body developing the research project in order to assess the applications, Ministry of Research and Universities (REU) and Catalan University Service Consortium (CSUC), so they can be involved in and
advise on the selection of the organisations and candidates and coordinate and promote the programme together with AGAUR. Moreover, the data may be communicated to the company where they carry out their activities and to the university in order to select the candidate.

Date and signature of the interested party

For Further information:
doctorats.industrials.recerca@gencat.cat | doctoratsindustrials.gencat.cat

Application procedure:

Send electronically a signed copy of the form to the Industrial Doctorates Plan, e-mail address: doctorats.industrials.recerca@gencat.cat
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