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Research Labs

In our program, you will have access to three closely supervised research labs, designed to comple-
ment theoretical knowledge with hands-on experience in laboratory work and in the development of
electronics, models, and diagnostic algorithms.

Laboratory or Field Installation or Operation

Recycling and Life Cycle Analysis
of Mobile or Stationary Battery Systems

Production Diagnostics

Battery Pack Design and
Battery Management System (HW)

Modelling

Chemical and Physical Cell
and Material Analysis

Sensors, Measurement
Devices and Electronics

Compulsory Modules

To ensure all students start with the same foundation, regardless of their interdisciplinary backgrounds,
we offer compulsory modules tailored to meet your specific needs.

e  Fundamentals of Chemistry and Engineering for Batterties

e  Fundamentals of Thermodynamics and Data Processing for Batteries

e Fundamentals of Lithium-lon-Batteries and Battery Systems

e  Fundamentals of Storage Systems — Future Technologies and Innovations

e Fundamentals of Battery System Design

Electives

Our elective modules allow you to tailor your studies to specific areas within battery technology. Choo-
se from advanced topics such as post-mortem battery analysis, battery modeling and machine lear-
ning, and battery diagnostics for mobile applications. Dive deeper into battery production technology,
explore the economics of battery recycling, or specialize in the hardware of battery packs and stati-
onary applications. Further modules cover battery degradation and design fundamentals for battery
materials, enabling you to build a robust foundation for a career in battery engineering and innovation.

General Information

Master Degree Program Battery Science and Technology in Engineering
Degree Master of Science

Standard Period of Studies 4 Semesters

ECTS Credits 120 Credits

Start of Studies Winter Semester

Admission Requirements Bachelor Grade + Proficiency English Certificate
Selection Process Aptitude Test

Innovative Teaching Concept

This Master‘s program embraces an innovative teaching concept designed to enhance the learning
experience and accommodate diverse student needs. All lectures are available online anytime, allo-
wing students to learn at their own pace and revisit materials as needed. With five exam dates per
semester for each class, students enjoy greater flexibility in scheduling assessments, reducing stress
and enabling them to focus on mastering the content. The online material and numerous exam dates
provide students with significant flexibility regarding their living arrangements throughout the semester.

Additionally, the adaptable curriculum progression enables students to customize their educatio-
nal journey in alignment with their individual goals and commitments. Furthermore, our program is
strongly research-oriented, ensuring that students engage with the latest advancements in battery
technology and develop hands-on skills essential for success in their future careers.

As battery research is a highly interdisciplinary field, this is an interdisciplinary Master‘s degree pro-
gramme that admits students from different disciplines (e.g. electrical engineering, mechanical en-
gineering, chemistry, physics or other relevant engineering sciences or natural sciences). In addition,
the lecturers will also come from different disciplines in order to convey the content in the best possible
way.

International Opportunities

During your Master‘s program, you will have the chance to embark on a transformative journey, where
you can collaborate with prestigious universities worldwide. RWTH Aachen University facilitates these
international stays, allowing you to immerse yourself in a different culture while conducting one of your
»Research Labs" at another institution for several months. Seize the opportunity to expand your global
network, enhance your academic experience, and gain invaluable insights that will shape your future
career. We partner with universities, non-university research institutions and companies all across
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Please note the figure shows only an exemplary program structure.

The program consists of four semesters, three of which featuring Research Labs, Compulsory and
Elective Courses, as well as a seminar and Research Lab Testing, followed by a fourth semester de-
dicated to the Master’s thesis. In total, the masters program amounts to 120 ETCS.

Each semester includes dedicated Research Labs where students engage in hands-on research
projects across various battery-related fields, gaining practical experience.

Students complete compulsory courses that provide essential knowledge of battery technologies,
while a selection of elective modules allows them to tailor their education according to their interests
and prepare for the Research Labs. All courses are accessible online, providing flexibility for students
to manage their schedules throughout the semester.

The curriculum also includes a seminar where students explore a battery-related topic, conducting
thorough research on the current state of knowledge and presenting their findings. Additionally, the
Research Lab Testing component offers students the unique opportunity to design, execute, and
evaluate long-term aging tests on batteries over an entire year, providing invaluable hands-on experi-
ence in real-world research.

In the fourth semester, students undertake a Master’s thesis, an independent scientific project con-
ducted over six months at one of the partnering institutes. It is concluded by an oral presentation and
the defense of the results.
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Admission Requirements

We welcome both national and international students. Accordingly, the application process vari-

es depending on the university where the first degree was obtained. The following information is
provided without obligation. However, the number of non-“European Economic Area” students is
limited by Hochschulgesetz NRW to 7 %. Affected students may be able to attend the International
Academy's private study program. --> https://www.academy.rwth-aachen.de/en/programs/mas-
ters-degree-programs/detail/msc-battery-systems-engineering

University Degree and Subject Requirements
First university degree equivalent to 180 ECTS in the natural sciences, enginee-
ring or technical sciences.

Admission Requirements & Selection Process

In order to ensure competence-based access to this interdisciplinary degree
course, prospective students must also take a special aptitude test. The ap-
titude test accounts for 80% and the grade of the bachelor’s degree for 20 %
of the selection process. The aptitude test requires a fee of 100€ paid by the
applicant.

Additional Formalia

Applicants from non-European countries must provide proof of a successful
Graduate Record Examination (GRE) General Test. The entire master’s program
is conducted in English. Applicants are therefore required to demonstrate suffi-
cient proficiency in English, as outlined by the RWTH UPO.

Application
You may apply for our masters degree program online
via RWTHonline.

Prospect

After a successful application, we welcome you as a student in this unique
master’s program, tailored to equip students for the dynamic, interdisciplinary
world of battery engineering and battery technology R&D.

RWTH Aachen University

With its 260 institutes in nine faculties, RWTH Aachen is among the leading European scientific and
research institutions. More than 45,000 students in approximately 150 courses of study are registered
here, including over 9,500 international students from more than 125 countries. RWTH graduates are
sought-after as specialists, junior executives and leaders in business and industry.

RWTH Aachen University is one of nine German universities that are awarded by the German Univer-
sities Excellence Initiative as Universities of Excellence.

Faculty of Electrical Engineering and Information Technology

Our faculty plays a leading role in teaching as well as research and regularly gains top positions in
national and international rankings. As a pioneer in battery technology, the faculty has played a key
role in establishing and expanding this field, with leading research chairs such as Electrochemical
Energy Conversion, Production Technology for E-Mobility Components, and Metal Recycling. Battery
research is deeply integrated into the faculty’s profile areas. Moreover, several modules are offered
by members of further faculties (faculty for Mathematics, Computer Science and Natural Sciences;
faculty for Mechanical Engineering; faculty for Georesources and Materials Engineering)

Excellent Cooperations and Equipment

As one of Europe’s leading technical universities, RWTH Aachen University and numerous excellent
institutions as well as organizations have established a multidisciplinary scientific environment, further
improving the university‘s greatly acclaimed research. As an integral part of the education at RWTH
Aachen University, these cooperations allow students to benefit from first non-university experience
and to contribute their great knowledge to actual projects in return.

This research landscape with an excellent research infrastructure, supercomputers and state-of-the-
art technology offers huge possibilities to start a career in both, research and industry.

For instance, students of the Masters program Battery Science and Technology in Engineering have
the possibility to cooperate with the Research Center Julich (e.g. in frame of the JARA Energy), the
E.On Energy Research Center, the Helmholtz-Institute Minster (HIMS), the Fraunhofer Institutes and
the Center for Ageing, Reliability and Lifetime Prediction (CARL) - just to mention a few.

Contacts and Further Information

Master Battery Science and Technology in
Engineering

Detailed information about the course of study
www.batteryengineering.rwth-aachen.de
batteryengineering@isea.rwth-aachen.de

Registrar‘s Office

General questions concerning
application, admission and enrollment
www.rwth-aachen.de/registrarsoffice
studsek@zhv.rwth-aachen.de

Faculty for Electrical Engineering and Information Tect
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