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FORMULARI DE PROJECTES DE DOCTORAT INDUSTRIAL

S'HA D'EMPLENAR PELS ENTORNS EMPRESARIAL | ACADEMIC

PROJECTE  Optimization of Energy Systems with a Focus on Sector Coupling, Thermal and Electrical Energy Storage

DATA PREVISTA D'INICI DEL PROJECTE 02/12/2024

FRC PANEL 1 PE7 Systems and Communication Engineering

ERC PANEL 2 roPcionat) PE6 Computer Science and Informatics
SECTOR Medi ambient i energia
SECTOR 2 opcionAL) TIC

Vegeu |'apartat de caracteristiques i escolliu la modalitat depenent de les caracteristiques del projecte.

Modalitat de cofinancament []  Modalitat d'ajuts especifics

NOM DE L'ENTITAT ARMENGOL & ROS CONSULTORS | ASSOCIATS, SLU e CIF

REPRESENTANT LEGAL DE L'ENTITAT  Narcis Armengol

RESPONSABLE DEL PROJECTE A LENTITAT (TUTOR/A)  Esther Izquierdo

ADRECA ELECTRONICA e TELEFON

ADRECA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE
Via Laietana 54, Principal

CODI POSTAL 08003 o POBLACIO ~ Barcelona o PAGINAWEB  https://arcben.cat/

BREU PRESENTACIO DE L'ENTITAT
We are a leading engineering firm specializing in complex installations, committed to sustainability and innovation. We are aware of our responsibility
to create a better world and of our clients' needs to achieve their goals.

"We are a company of values to bring value."
We are increasingly immersed in a VUCA environment (volatility, uncertainty, complexity, and ambiguity) where technological development is
ever-present and growing exponentially. This makes the market need agile companies, capable of adapting to new requirements and willing to
engage in continuous learning to offer the best knowledge and solutions to their clients.

Aware of the need to provide sustainable solutions for environmental preservation, we are part of the business alliance WATTEGA, along with the

energy and sustainability consultancy ERF, whose main objective is to accelerate the ecological transition through innovation and techno-scientific
knowledge.
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e UNIVERSITAT Universitat Politécnica de Catalunya
* PROGRAMADEDOCTORAT " gectrical Engineering

INVESTIGADOR/A ICREA BENEFICIARID'UN AJUT ERC [] GRUP DERECERCA SGR

e CODISGR 2021SGR0587 e NOMDEL GRUP DE RECERCA CITCEA-UPC

e DIRECTOR/A DETESI 1) Monica Aragliés Pefalba; 2) Sara Barja Martinez

o CENTRE DE RECERCA (SI ESCAU) CITCEA-UPC

e ADRECA ELECTRONICA o TELEFON

o ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE
ETSEIB, Building G, Av. Diagonal 647

e CODIPOSTAL 08028 e POBLACIO Barcelona o PAGINAWEB www.citcea.upc.edu

Redactar un breu resum del projecte de recerca, mitjangant el qual el candidat pugui identificar si es tracta d'un projecte del seu interés.
Cal indicar si hi participen altres entitats o centres, i cenyir-se a I'espai del requadre.

Optimization of Energy Systems with a Focus on Sector Coupling, Thermal and Electrical Energy Storage

The proposed doctoral research aims to develop an advanced optimization framework for energy systems, emphasizing sector coupling and the
integration of thermal and electrical energy storage solutions. This research will merge key concepts from various optimization methodologies,
including mathematical methods and data-driven artificial intelligence, particularly focusing on machine learning techniques.

The project will explore the technical, economic, and emissions optimization of energy systems within the context of buildings and urban
environments. This involves creating innovative solutions that bridge the gap between different energy sectors—electricity, heating/cooling, and
mobility to achieve a cohesive and efficient energy framework.

Objective

The primary objective is to enhance the efficiency, economic viability, environmental sustainability, and sector coupling efficiency of energy systems.
This will be done by leveraging optimization techniques that address technical, economic, and emissions-related challenges, focusing on the
integration of thermal and electrical energy storage within the scope of buildings and urban environments.

Research Scope and Methodology

This doctoral research aims to develop and implement advanced optimization algorithms, using both machine learning and mathematical methods,
to enhance the efficiency of energy systems in buildings and city-wide applications. A key focus is sector coupling, which seeks to improve energy
efficiency and resilience by optimizing the integration of various energy sectors and managing the interaction between thermal and electrical energy
storage.

Economically, the project will design market mechanisms and strategies to encourage optimal energy use and explore cost-effective configurations
to maximize returns for stakeholders. It will integrate carbon emission considerations to support low-carbon initiatives in urban settings through
data-driven approaches to optimize emissions reductions and sector coupling strategies.

The research will also focus on optimizing systems that include both thermal and electrical storage to balance supply and demand and stabilize
grids. Experimental validations will be conducted in real settings like smart homes and communities, in collaboration with industry partners to
ensure the developed solutions are robust and scalable. This approach aims to bridge the gap between theory and practice, contributing to the
development of smarter, sustainable, and economically viable energy solutions for urban environments.

Expected Outcomes

This doctoral research aims to enhance energy system efficiency by optimizing thermal and electrical storage and integrating sector coupling,
expecting to improve system efficiency significantly. It seeks to demonstrate substantial economic and environmental benefits by optimizing
economic and emission metrics and implementing sector coupling strategies. The project will develop scalable and flexible optimization solutions
adaptable to various energy systems from individual buildings to larger urban environments. By bridging theoretical models and practical
applications and focusing on multiple optimization dimensions, this research will contribute to smarter, sustainable, and economically viable energy
solutions for urban settings, advancing the state of the art in energy system optimization.
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6. PERFIL DEL CANDIDAT/A

Descripcio dels requisits minims i valorables, quant a titulacio, idiomes i experiéncia, que seran més valorats en els candidats.
En tots els apartats cal fer referencia a si és un requisit minim o valorable.

o TITULACIO" [GRAU, 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI]

Engineering: Master or equivalent.

*Requisits per a | admissio al doctorat: vegeu lapartat corresponent a les preguntes més Freqients dels estudiants de doctorat (FAQ) del web del Pla de Doctorats Industrials.

¢ IDIOMES o EXPERIENCIA PROFESSIONAL D'INTERES
Spanish Energy systems
English Energy storage
Catalan Optimization

Coding skills (python, modelica,energyplus)

e ALTRES

CARACTERISTIQUES DELS PROJECTES DE DOCTORAT INDUSTRIAL

L'element essencial del Pla de Doctorats Industrials és un projecte de doctorat industrial, s a dir, un projecte de recerca estratégic d'una empresa, en
que el doctorand/a desenvolupara la seva formacio investigadora, en col-laboracié amb un organisme de recerca, i que sera objecte d'una tesi doctoral.

La Generalitat de Catalunya dona suport economic a aquests projectes mitjangant 2 modalitats, depenent de les caracteristiques d'execucio del projecte:
o Projectes de doctorat industrial cofinangats per la Generalitat de Catalunya.
o Projectes de doctorat industrial amb ajut especific.

CARACTERISTIQUES COMUNES D’AMBDUES MODALITATS

o Latesidoctoral es desenvolupara en el marc d'un conveni de col-laboracié entre I'entitat o entitats de I'entorn empresarial i l'entitat o entitats de 'entorn
académic (sempre ha d'haver-hi una universitat catalana), que ha de ser vigent durant els 3 anys de durada del periode d'execucio del projecte.

e Eldoctorand/a disposara d'un director/a de tesivinculat I'organisme de recerca sol licitant i d'una persona responsable designada per I'empresasol-licitant
(tutor/a).

o Laselecciod de la persona candidata es dura a terme conjuntament entre les parts signants del conveni de col-laboracio. En tot cas, la persona candidata ha de
ser acceptada i admesa en el programa de doctoratde la universitat corresponent.

e Lapersona candidata ha de tenir una nota mitjana de I'expedient académic igual o superior a 6,5 (escala 0 a 10), calculada sobre el total de credits dels
estudis superiors que donen accés als estudis oficials de doctorat.

o Eldirector/a de tesi ha de formar part d'un grup de recerca reconegut (SGR) vigent de la Generalitat de Catalunya o bé ser investigador/a del programa
ICREA o haver obtingut financament del Consell Europeu de Recerca (ERC).

o Ladedicaci6 del doctorand/a al projecte de recerca es distribuira entre els dos entorns.

o Eldoctorand/a participara enprogrames formatius en competéncies especifiques relacionades amb el lideratge, la coordinacio i la gestio de projectes d'R+D+;
la transferencia de resultats de recerca; el desenvolupament de noves empreses, i la propietat intel-lectual i industrial, entre altres matéries rellevants.

e Eldoctorand/a disposara d'una assignacié anual (borsa del doctorand/a)financada per la Generalitat de Catalunya i acumulable per un periode de 3 anys.
La finalitat és cobrir les despeses de matricula, mobilitat, formacio i publicacio d'articles del doctorand/a.

o Totes les tesis llegides en el marc del Pla de Doctorats Industrials rebran la menci6 de doctorat industrial. Els tutors i tutores de I'entorn empresarial, aixi com

els directors i directores de tesi participants rebran un reconeixement per la seva participacio en el Pla.
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1. DADES DE LA PERSONA SOL-LICITANT
e NOMICOGNOMS DE L'ESTUDIANT

o ADRECA DE LA RESIDENCIA HABITUAL
e CODIPOSTAL e POBLACIO
e ADRECA ELECTRONICA

2. PERFIL DEL CANDIDAT/A

e TELEFO

e TITULACIO: GRAU O EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI

o NOMBRE DE CREDITS (ECTS)
del GRAU 0 EQUIVALENT

o NOMBRE DE CREDITS (ECTS)
del MASTER UNIVERSITARI

e IDIOMES. EN EL CAS DE DISPOSAR D'UN CERTIFICAT
ACREDITATIU, CAL ESPECIFICAR-HO AMB LA DATA D'OBTENCIO.

o ALTRES DADES D'INTERES RELLEVANTS PER AL PROJECTE

e NOTA MITJANA
DE L'EXPEDIENT escaLAta10)

e NOTA MITJANA
DE L'EXPEDIENT escaLA1a10)

o EXPERIENCIA PROFESSIONAL
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3.MOTIVACIO | INTERES EN EL PROJECTE

Espai per incloure les motivacions i linterés personal en el projecte, amb I'extensio maxima del requadre.

PROTECCIO DE DADES DE CARACTER PERSONAL
£n complimentar aquest fomulari, autoritza i dona el seu consentiment per al tractament de les dades personals facilitades en els termes segents:

Responsable. AGAUR | CIF 00801117C | Passeig Lluis Companys 23, 08010, Barcelona | T. 93 310 63 941 lopd.agaur@gencat.cat.

Delegat de proteccié de dades: agaur@dpo.microlabhard.es

Finalitat. La finalitat de la recollida de les dades és fer arribar la seva candidatura a l'empresa i la universitat/organisme de recerca impulsors del projecte de recerca al qual shagiinscrit per si, s'escau, gestionar la sol licitud dajut en el marc del Pla de Doctorats Industrials (en endavant,
Pla DI), de conformitat amb el Reglament (UE) 2016/673 del Parlament Europeu relatiu a la proteccio de dades de caracter personal i la Llei Organica 3/2018, de 5 de desembre, de proteccio de dades personals i garantia dels drets digitals.

Base legal.El compliment d'una missio realitzada en interés public, I'exercici de poders pUblics conferit al responsable o el compliment d'una obligacio legal o; el consentiment de la persona interessada en el cas de sol-licitar-lo, consentiment que podra ser retirat en qualsevol moment.
Conservacié de les dadesLes seves dades es conservaran mentre siguin necessaries per gestionar la convocatéria corresponent i, un cop tancada, es conservaran d'acord amb els terminis establerts a la normativa d'arxius aplicable. El responsable, certifica haver implementat les
mesures técniques i organitzatives recollides al Reglament (UE) 2016/678, per tal de garantir la seguretat i integritat de les dades de caracter personal incloses als fitxers i evitar la seva alteracio, pérdua i tractament o accés no autoritzats.

Drets. En qualsevol moment, voste pot exercir els drets daccés, rectificacio, supressio, oposicio, limitacio del tractament de les seves dades, o exercir el dret a la portabilitat d'aquestes. Tot aixé, mitjangant escrit, acompanyat de copia de document oficial que l'identifiqui, adrecat a TAGAUR
o al delegat de proteccio de dades. En cas de disconformitat amb el tractament, també té el dret de presentar una reclamacio davant I'Autoritat Catalana de Proteccié de Dades.

Destinataris.Empresa i universitat/organisme de recerca impulsors del Projecte de Recerca per a la valoraci6 de la candidatura, Departament de Recerca i Universitats (REU) i Consorci de Serveis Universitaris de Catalunya (CSUC) amb la finalitat de participar i assessorar en la seleccio

de les entitats i candidats, coordinar i promocionar conjuntament el programa amb 'AGAUR. Igualment, les dades podran ser comunicades a l'empresa on desenvolupi les seves funcions i a la universitat amb la finalitat de seleccionar el candidat.

Data i signatura de la persona interessada.

BLOQUEJAR

Per a més informacio:

doctorats.industrials.recerca@gencat.cat | doctoratsindustrials.gencat.cat

Procediment de sollicitud de participacié:

Cal enviar una copia signada i una altra en format editable a la bustia de correu del Pla de Doctorats Industrials: doctorats.industrials.recerca@gencat.cat
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We are increasingly immersed in a VUCA environment (volatility, uncertainty, complexity, and ambiguity) where technological development is ever-present and growing exponentially. This makes the market need agile companies, capable of adapting to new requirements and willing to engage in continuous learning to offer the best knowledge and solutions to their clients.

Aware of the need to provide sustainable solutions for environmental preservation, we are part of the business alliance WATTEGA, along with the energy and sustainability consultancy ERF, whose main objective is to accelerate the ecological transition through innovation and techno-scientific knowledge.
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	16: Optimization of Energy Systems with a Focus on Sector Coupling, Thermal and Electrical Energy Storage

The proposed doctoral research aims to develop an advanced optimization framework for energy systems, emphasizing sector coupling and the integration of thermal and electrical energy storage solutions. This research will merge key concepts from various optimization methodologies, including mathematical methods and data-driven artificial intelligence, particularly focusing on machine learning techniques.

The project will explore the technical, economic, and emissions optimization of energy systems within the context of buildings and urban environments. This involves creating innovative solutions that bridge the gap between different energy sectors—electricity, heating/cooling, and mobility to achieve a cohesive and efficient energy framework.

Objective
The primary objective is to enhance the efficiency, economic viability, environmental sustainability, and sector coupling efficiency of energy systems. This will be done by leveraging optimization techniques that address technical, economic, and emissions-related challenges, focusing on the integration of thermal and electrical energy storage within the scope of buildings and urban environments.

Research Scope and Methodology
This doctoral research aims to develop and implement advanced optimization algorithms, using both machine learning and mathematical methods, to enhance the efficiency of energy systems in buildings and city-wide applications. A key focus is sector coupling, which seeks to improve energy efficiency and resilience by optimizing the integration of various energy sectors and managing the interaction between thermal and electrical energy storage.
Economically, the project will design market mechanisms and strategies to encourage optimal energy use and explore cost-effective configurations to maximize returns for stakeholders. It will integrate carbon emission considerations to support low-carbon initiatives in urban settings through data-driven approaches to optimize emissions reductions and sector coupling strategies.
The research will also focus on optimizing systems that include both thermal and electrical storage to balance supply and demand and stabilize grids. Experimental validations will be conducted in real settings like smart homes and communities, in collaboration with industry partners to ensure the developed solutions are robust and scalable. This approach aims to bridge the gap between theory and practice, contributing to the development of smarter, sustainable, and economically viable energy solutions for urban environments.

Expected Outcomes
This doctoral research aims to enhance energy system efficiency by optimizing thermal and electrical storage and integrating sector coupling, expecting to improve system efficiency significantly. It seeks to demonstrate substantial economic and environmental benefits by optimizing economic and emission metrics and implementing sector coupling strategies. The project will develop scalable and flexible optimization solutions adaptable to various energy systems from individual buildings to larger urban environments. By bridging theoretical models and practical applications and focusing on multiple optimization dimensions, this research will contribute to smarter, sustainable, and economically viable energy solutions for urban settings, advancing the state of the art in energy system optimization.
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