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Subject summary
This research internship is part of the BATTwin project and explores the application of
digital twins (DT) for optimizing battery manufacturing processes. The first step involves
conducting a state-of-the-art review on the use of DTs for production system monitoring
and control, focusing on battery manufacturing processes or similar processes. Then, us-
ing a discrete event simulation platform (Flexsim or other), the objective is to develop a
simulator capable of reproducing the flows of all stages of the battery production process,
thus demonstrating the utility of DTs for effective monitoring and control.

Research work
Scientific Context: The development of digital twins (DT) represents a significant
advancement in industrial modeling and simulation (Abisset-Chavanne et al., 2024; Leng
et al., 2021). DTs are virtual replicas of real objects, systems, or processes, integrating
real-time data and enabling analysis, prediction, and optimization of their behavior.

In the specific context of battery processes, this technology offers considerable poten-
tial for improving productivity, quality, and energy efficiency of manufacturing facilities
(Ayerbe et al., 2022; Kies et al., 2023). Indeed, batteries require highly capable and
efficient production processes to meet growing demand and quality and sustainability
requirements.

Discrete event simulation is one of the key technologies for intelligent production
systems (Leng et al., 2021). Using a discrete event simulation tool allows not only de-
tailed modeling of complex processes involved in battery manufacturing but also testing
alternative scenarios, identifying potential bottlenecks, and testing different algorithms
and approaches for production flow management (Morabito et al., 2021). This includes
inventory management, resource planning, integration of automation strategies and opti-
mization of production-related processes such as maintenance, quality control, logistics,
etc.

By integrating real production data, the simulator can provide an accurate and dy-
namic representation of the production environment, enabling line operators and man-
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agers to make informed decisions to improve the efficiency and sustainability of industrial
operations (Abdoune et al., 2024).

Internship objectives: The internship aims to explore the use of digital twins to
improve production system monitoring and control, particularly in battery manufactur-
ing or similar processes. The first objective will be to conduct a thorough state-of-the-art
study on the integration of digital twins in these specific industrial contexts. This lit-
erature review will emphasize best practices and emerging technologies used to model
and simulate production flows, optimize resources, and anticipate operational challenges.
Based on this analysis, the project will then focus on developing a discrete event-based
model and simulation aimed at creating an accurate virtual replica of battery production
processes. This simulator will not only faithfully reproduce real operations but also test
optimization scenarios, evaluate the impact of new technologies, and develop advanced
control strategies to improve process efficiency and sustainability (Destouet et al., 2024).

Work Program:

1. Literature survey on DTs in production system monitoring and control (3-4 weeks)

2. Development of a simulation model of a battery production line (8-10 weeks)

3. Simulator validation and calibration (2-4 weeks)

4. Development of a monitoring and control tool integrated into the simulator (3-6
weeks)

5. Internship report writing (3-4 weeks)

Expected Scientific/Technical Outputs:

1. A literature survey report on the integration of digital twins in production system
monitoring and control, focusing on battery manufacturing or similar processes.

2. A simulation model developed on a simulation platform, capable of simulating the
battery production line.

3. A report on simulation results with predefined scenarios

4. Simple control algorithm(s) to optimize production flows

5. An internship report.

Internship context
Host laboratory: CESI LINEACT (UR 7527), Laboratory for Digital Innovation for
Businesses and Learning to Support the Competitiveness of Territories, anticipates and
accompanies the technological mutations of sectors and services related to industry and
construction. The historical proximity of CESI with companies is a determining element
for our research activities, and has led us to concentrate our efforts on applied research
close to the company and in partnership with them. A human-centered approach coupled
with the use of technologies, as well as territorial networking and links with training,
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have enabled the construction of cross-cutting research; it puts humans, their needs and
their uses, at the center of its issues and addresses the technological angle through these
contributions. Its research is organized according to two interdisciplinary scientific teams
and several application areas.

• Team 1 "Learning and Innovating" mainly concerns Cognitive Sciences, Social Sci-
ences and Management Sciences, Training Techniques and those of Innovation. The
main scientific objectives are the understanding of the effects of the environment,
and more particularly of situations instrumented by technical objects (platforms,
prototyping workshops, immersive systems...) on learning, creativity and innova-
tion processes.

• Team 2 "Engineering and Digital Tools" mainly concerns Digital Sciences and Engi-
neering. The main scientific objectives focus on modeling, simulation, optimization
and data analysis of cyber physical systems. Research work also focuses on decision
support tools and on the study of human-system interactions in particular through
digital twins coupled with virtual or augmented environments.

These two teams develop and cross their research in application areas such as

• Industry 5.0,

• Construction 4.0 and City of the Future,

• Digital Services.

Areas supported by research platforms, mainly that in Rouen dedicated to Factory 5.0
and those in Nanterre dedicated to Factory 5.0 and Construction 4.0.

Alignment with lab themes: The internship work falls within the "Management
and Decision: planning, dynamic scheduling, and control" theme of the "Engineering and
Digital Tools" team. This internship is part of the European BATTwin project (Flexible
and Scalable Digital Twin Platform to Improve Efficiency and Yield of Battery Cell Pro-
duction Lines), winner of the "Advanced Digital Twins for Battery Cell Production Lines"
call (Batt4EU Partnership) – HORIZON-CL5-2023-D2-01-03, under Horizon Europe.

Organizational aspects
Funding: Horizon Europe BATTwin Project

Workplace: CESI Lille

Start Date: 02/2025

Duration: 6 months

Required skills and application procedure
– The candidate should have some technical skills, including simulation and optimization
of production systems, digital twin technology and monitoring and control of production
flows, with ideally expertise in battery processes.
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– Fluency in spoken and written English is highly required, as all meetings with partners
are conducted in English.
– In addition to technical skills, the candidate should be motivated, have strong commu-
nication skills and a proactive approach. The ability to work independently and bring
innovative ideas and solutions is essential.

Please send your application by email to the above-mentioned internship co-supervisors,
indicating as the subject: “[Application] BATTwin Internship”. Your application should
include:

• Your updated CV

• A cover letter detailing your motivation and relevant experience

• Academic transcripts of your recent studies

• Any other documents you consider useful (e.g. reference letters)
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