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Introduction to Safety of Secondary Battery
We will learn about the safety and health management system in industrial sites,
understand the duties involved, conduct risk assessments based on accident cases in
the secondary battery industry, and cultivate the ability to secure safety culture.
Additionally, a comprehensive understanding of secondary battery industry safety
will be gained.

Material Characterization Engineering for Secondary Batteries
To improve the performance of secondary batteries, we will learn about the four
key materials that constitute secondary batteries. Additionally, we will learn about
the principles of various devices that can analyze secondary batteries.

Battery Core Minerals and Supply Chain
We learn about the materials related to secondary batteries that will play a role in
future energy supply sources. Specifically, we study how the materials of secondary
battery cells (anode material, cathode material, separator, electrolyte, and binder)
have evolved.

Introduction to Computational Analysis of Secondary Batteries
Due to the rapid advancement of IT technology, numerical analysis and simulation
techniques are actively utilized in various industries and engineering fields. In this
course, students will gain an understanding of the fundamental principles of
numerical analysis and explore the application of computational analysis methods in
the analysis of secondary battery materials and systems.

Basic Chemistry of Secondary Battery
In the context of the operation of secondary batteries, we will learn the
fundamental principles of electrochemistry, which is crucial for their functionality.
This includes the conversion of chemical energy to electrical energy and the
principles of oxidation/reduction reactions. We will gain an understanding of the
operating principles of secondary batteries and the principles of electrochemical
energy storage devices.

Introduction to Process Technology of Battery
Secondary batteries are divided into three main types: cylindrical, pouch, and
prismatic batteries. They are manufactured according to three stages of processes:
electrode manufacturing, assembly, and evaluation. In this lecture, we will learn
about the actual manufacturing processes used in the secondary battery industry.



Fire Protection of Secondary Batteries
Based on fire theory, we will learn about the major causes of secondary battery
fires and explosion accidents, as well as thermal runaway phenomena in secondary
batteries. We will also study fire prevention and early detection technologies, as
well as effective fire extinguishing agents and systems. Furthermore, the latest fire
protection technologies and management systems will be introduced.

Big Data Based Diagnosis of Secondary Batteries
A comprehensive understanding of big data will be given. This lecture will cover
topics such as data collection, integration, storage, management, analysis,
visualization, utilization, and management systems. Additionally, case studies of big
data utilization in the secondary battery industry will be introduced.

Cell Characterization Engineering
We will learn the principles and interpretation of analysis methods. These methods
are used to assess the effects of different materials and operating conditions on the
electrochemical performance of the basic unit of secondary batteries.

Introduction to Component and Equipment of Secondary Batteries
This course provides an introduction to the fundamental information and techniques
related to the materials, components, and equipment used throughout the entire
process of secondary battery system fabrication, starting from material design to
battery system assembly.

Next Generation Cell Design Engineering
There is an increasing demand for new batteries to enhance the performance and
safety of lithium—ion batteries. High nickel content or cost-effective iron phosphate
cathodes are used, and technologies utilizing materials such as silicon and lithium
metal are required for anodes. In this course, students will learn about the design
factors related to next—generation cells.

Secondary Battery Characterization Modeling PBL
Based on the fundamental theory of lithium-ion batteries, students will perform
process experiments and practical training to directly manufacture electrodes and
coin cells. Through these activities, they will gain a deep understanding of
lithium-ion batteries. Additionally, they will be introduced to techniques for
evaluating and analyzing the manufactured coin cells.

New Electrode Design Technology Engineering
Traditionally, lithium-ion batteries are manufactured using thin film coating
techniques. However, due to the increasing emphasis on energy density, safety, and
manufacturing costs in electric vehicles, there is active research and development of



new electrodes. In this lecture, we will explore various methods for electrode
development, which are being actively pursued in the field.

Battery Thermal Management System

The objective is to gain an understanding of various thermal management
techniques in secondary battery systems, including traditional thermal management
systems used in the secondary battery industry and state—of-the—art thermal
management systems for electric vehicles. This includes learning the fundamentals
of heat generation, degradation mechanisms, and heat transfer phenomena in
secondary battery systems. The goal is to comprehensively understand the overall
thermal management system in secondary batteries, ranging from the thermal
management methods currently employed in the industry to future technologies
related to thermal management.

Analysis System Engineering of Secondary Batteries
We will learn the fundamental knowledge required for simulating secondary
batteries and secondary battery systems. This includes understanding the basics of
battery power utilization simulation, specifically in the context of electric vehicle
driving.

Engineering of Used Battery Recycling
The course covers the fundamental theories related to a series of recycling
processes, including separation, extraction, purification, and recovery of valuable
metals such as Ni, Co, and Li from various spent batteries, including Li-ion
batteries. These processes aim to convert the recovered metals into raw materials
for further use.

Battery Product Analysis PBL
Students will learn about the design factors of lithium-ion batteries used in actual
products and undertake related projects.

Cell Design Optimization PBL
With the growth of the secondary battery industry, wireless and electrification
trends are flourishing in various fields. In this course, the design factors of
secondary batteries according to their applications will be taught using a
Problem—-Based Learning (PBL) approach.

Industrial Secondary Battery Safety
We will learn about management techniques for efficient prevention of industrial
accidents, and build a comprehensive understanding of safety in the secondary
battery industry. This includes safety management organizations, safety inspection
and diagnostic methods, and safety education. Additionally, we will study general



safety management tasks in the field.

Machine Learning for Secondary Battery Workplace PBL
In this course, we will learn about artificial intelligence and machine learning
techniques that are necessary for building systems to support learning or
performance improvement based on various data generated in the field of
secondary battery operations. Additionally, we will cultivate practical skills through
problem-based learning (PBL) to develop real-world capabilities.

Secondary Battery Characterization Modeling PBL
Students will study the components and operating principles of batteries, as well as
be introduced to battery modeling techniques, design, and optimization
methodologies. Additionally, they will undertake battery simulation-related projects.

Secondary Battery System Control PBL

System control that ensures the safety and reliability of secondary batteries is
crucial. Understanding the key functions of battery management systems, such as
balancing the cells, maintaining appropriate temperature, preventing overcharging
and over—discharging, and maintaining optimal charging conditions, is essential for
cultivating professionals in the field of secondary batteries. Therefore, in this course,
students will acquire practical experience in learning and solving problems related
to the control of secondary battery systems, with a focus on real-life cases.

Battery Life-cycle PBL
Through the execution of projects related to the entire life cycle of secondary
batteries, including material design, synthesis, cell evaluation and analysis, and
recycling, students will cultivate problem-solving skills.



