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FORM FOR INDUSTRIAL DOCTORATE PROJECTS

TO BE COMPLETED BY THE COMPANY AND THE UNIVERSITY

e PROJECT  Energy Efficiency and Downtime Reduction System using Al and Optimization Techniques for Industrial
Processes

e SCHEDULED START DATE FOR PROJECT 07/01/2025

e ERCPANELT  Specify afield from the list

o ERCPANEL 2wPTIONAL) PE6 Computer Science and Informatics
e SECTORT Specify a field from the list
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 BeChained Artificial Intelligence Technologies S «  TAX D CODE (CIF)
e LEGAL REPRESENTATIVE OF COMPANY  Stefano Melchior
e PROJECT MANAGER AT COMPANY Bardia Raieian

o E-MAIL ADDRESS e TELEPHONE
o ADDRESS OF THE PLACE OF WORK WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED

Norrsken House Barcelona, Passeig de Mare Nostrum15 , 08039 Barcelona

e POSTCODE 08039 e TOWN Barcelona o WEBSITE  https://bechained.com

e BRIEF COMPANY PRESENTATION

At BeChained, we provide an automated solution for enhancing energy efficiency in industrial processes, addressing a critical need in the $700 billion
industrial energy efficiency market. Our approach aims to prevent 65 million tons of CO, emissions by 2024.

Our Saas platform reduces operational costs, including energy expenses and downtime, and lowers carbon offset costs by improving pro
duction processes by up to 20% in efficiency. Designed for seamless implementation, our Al technology connects remotely with any devi
ce in the manufacturing environment. It continuously learns from real-time data, adjusting machine settings to optimize energy consump

tion for the best operational outcomes.

Through autonomous optimization, BeChained enables substantial productivity gains while supporting our clients in reducing costs amid r
ising energy prices and market volatility. Furthermore, our solution helps clients meet growing demands for sustainability by reducing th
eir carbon footprint and offering additional revenue opportunities in demand response markets and carbon credits.
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° UNIVERSITY  Universitat Politecnica de Catalunya

e DOCTORATE PROGRAMME  Doctorado Cadena de Suministro y Direccién de Operaciones
ICREA RESEARCHER ERC GRANT HOLDER [0 SGRRESEARCH GROUP

. SGRCODE 2021 SGR 01382 e RESEARCHGROUP NAME  Intelligent Algorithm, Data Analytics & Internet Sy
o THESIS SUPERVISOR Sara Hatami/ Antonin Sebastien Ponsich

o RESEARCH CENTRE (IF APPLICABLE) Institute of Industrial and Control Engineering

o E -MAIL ADDRESS e TELEPHONE

ADDRESS OF THE DEPARTMENT/CENTRE WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
Av. Diagonal, 647

e POSTCODE 08028 e TOWN  Barcelona o WEBSITE

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.

Energy Efficiency and Downtime Reduction System using Al and Optimization Techniques for Industrial Processes

The proposed doctoral research seeks to develop a novel framework for improving energy efficiency and reducing downtime in industrial processes
using advanced Al and optimization techniques. This study will combine cutting-edge methods in optimization, including both mathematical and
Al-driven approaches, with a focus on reinforcement learning and machine learning models geared to industrial applications.

The project will focus on the technical, economic, and environmental aspects of energy consumption and operational efficiency in industries such as
metal, paper, and food. It seeks to create innovative approaches that optimize resource allocation, streamline production workflows, and lower
operational costs, resulting in a highly efficient and sustainable industrial ecosystem.

Objective

The primary objective of this research is to maximize operational efficiency, economic sustainability, and environmental impact reduction in industrial
processes. This will be achieved through Al-enhanced optimization techniques targeting energy consumption, downtime reduction, and emissions
mitigation, ensuring that industrial processes not only meet economic and production goals but also adhere to sustainability standards.

Research Scope and Methodology

This a doctoral research will develop and implement a set of advanced Al-driven optimization algorithms and mathematical models to enhance
energy efficiency and reduce downtime in a variety of industrial sectors. The method incorporates real-time data analytics, reinforcement learning,
machine learning, and optimization techniques. These technologies will be combined to monitor, anticipate, and optimize machine operations and
energy consumption, relying on both data-driven insights and rigorous mathematical models to assure robust, effective solutions.

The methodology involves creating a versatile system that connects seamlessly with a wide range of industrial equipment, using real-time data to
adapt machine settings dynamically. By analyzing energy consumption patterns and production metrics, the system will autonomously identify
optimal operational settings, thereby enhancing energy efficiency and minimizing downtime.

Economically, the project will design cost-effective strategies that reduce energy expenses and maximize return on investment for stakeholders. It
will also incorporate carbon reduction metrics, enabling companies to achieve environmental targets while maintaining operational efficiency. To
ensure robustness, experimental validations will be conducted in collaboration with industrial partners, facilitating the deployment of scalable
solutions adaptable to diverse industrial settings.

Expected Results

This research is expected to significantly enhance energy efficiency and operational uptime in industrial processes, providing a benchmark for
sustainability and cost savings in the sector. The project aims to demonstrate substantial reductions in energy costs and downtime, contributing to a
more efficient, sustainable industrial ecosystem. The outcome will be a flexible and scalable optimization framework adaptable to various industrial
environments, bridging theoretical advancements with practical, impactful applications. Through this research, Al and optimization techniques will
advance state-of-the-art industrial process management, fostering a future of smart, sustainable, and resilient industrial operations.
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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)

Industrial Engineering; Computer Science; Engineering in Applied Mathematics/ Computational Mathematics; Master in
Data Science/Artificial Intelligence

*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
- English - Experience of programming in, e.g., Python
- Spanish (is a plus) - Sufficient knowledge of optimization algorithms, artificial
intelligence, machine learning, data science, and mathematical
modeling.
e OTHER

We will evaluate candidates based on the following criteria, with additional points for:

- Relevant research experience or industrial experience in optimization, artificial intelligence and machine learning
algorithms.

- Familiarity with SQL, MLOps, and AWS.

- Proven success in collaboration and experience working with industry.

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.

o 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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	16: Energy Efficiency and Downtime Reduction System using AI and Optimization Techniques for Industrial Processes

The proposed doctoral research seeks to develop a novel framework for improving energy efficiency and reducing downtime in industrial processes using advanced AI and optimization techniques. This study will combine cutting-edge methods in optimization, including both mathematical and AI-driven approaches, with a focus on reinforcement learning and machine learning models geared to industrial applications.

The project will focus on the technical, economic, and environmental aspects of energy consumption and operational efficiency in industries such as metal, paper, and food. It seeks to create innovative approaches that optimize resource allocation, streamline production workflows, and lower operational costs, resulting in a highly efficient and sustainable industrial ecosystem.

Objective
The primary objective of this research is to maximize operational efficiency, economic sustainability, and environmental impact reduction in industrial processes. This will be achieved through AI-enhanced optimization techniques targeting energy consumption, downtime reduction, and emissions mitigation, ensuring that industrial processes not only meet economic and production goals but also adhere to sustainability standards.

Research Scope and Methodology
This a doctoral research will develop and implement a set of advanced AI-driven optimization algorithms and mathematical models to enhance energy efficiency and reduce downtime in a variety of industrial sectors. The method incorporates real-time data analytics, reinforcement learning, machine learning, and optimization techniques. These technologies will be combined to monitor, anticipate, and optimize machine operations and energy consumption, relying on both data-driven insights and rigorous mathematical models to assure robust, effective solutions.

The methodology involves creating a versatile system that connects seamlessly with a wide range of industrial equipment, using real-time data to adapt machine settings dynamically. By analyzing energy consumption patterns and production metrics, the system will autonomously identify optimal operational settings, thereby enhancing energy efficiency and minimizing downtime.

Economically, the project will design cost-effective strategies that reduce energy expenses and maximize return on investment for stakeholders. It will also incorporate carbon reduction metrics, enabling companies to achieve environmental targets while maintaining operational efficiency. To ensure robustness, experimental validations will be conducted in collaboration with industrial partners, facilitating the deployment of scalable solutions adaptable to diverse industrial settings.

Expected Results
This research is expected to significantly enhance energy efficiency and operational uptime in industrial processes, providing a benchmark for sustainability and cost savings in the sector. The project aims to demonstrate substantial reductions in energy costs and downtime, contributing to a more efficient, sustainable industrial ecosystem. The outcome will be a flexible and scalable optimization framework adaptable to various industrial environments, bridging theoretical advancements with practical, impactful applications. Through this research, AI and optimization techniques will advance state-of-the-art industrial process management, fostering a future of smart, sustainable, and resilient industrial operations.
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	1: Industrial Engineering; Computer Science; Engineering in Applied Mathematics/ Computational Mathematics; Master in Data Science/Artificial Intelligence
	2: - English
- Spanish (is a plus)
	3: - Experience of programming in, e.g., Python
- Sufficient knowledge of optimization algorithms, artificial intelligence, machine learning, data science, and mathematical modeling.
	4: We will evaluate candidates based on the following criteria, with additional points for:

- Relevant research experience or industrial experience in optimization, artificial intelligence and machine learning algorithms.
- Familiarity with SQL, MLOps, and AWS.
- Proven success in collaboration and experience working with industry. 
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