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Background of the course 

The importance of the li-ion batteries is booming and after 
dominating portable electronics applications, they are 
entering into new sectors like grid support applications and 
propelling of the electric vehicles. The penetration of 
renewables in the power system is considered to 
significantly increase in near future; thus, batteries can play 
a crucial role in the reliable and cost efficient grid integration 
of intermittent energy sources. Besides, the grid support 
applications, li-ion batteries have begun to play a major role 
in the automotive market. The use of batteries in automotive 
applications is a promising option in order to replace the 
internal combustion engine cars with ideally, zero emissions 
vehicles (full electric vehicles), or with controlled emission 
vehicles (hybrid electric vehicles and plug-in hybrid electric 
vehicles). 

The course starts with an overview of electrochemical 
battery storage technologies with special focus on the 
lithium-ion batteries. Moreover, the services that the energy 
storage can provide for grid applications will be discussed. 
This will be followed by a lecture about lithium-ion batteries 
fundamentals and Matlab exercise on optimal sizing of 
storage in different stationary applications. 

The second part focuses on lithium-ion battery technology 
performance modeling. Lithium-ion batteries laboratory 
testing and electrical and thermal performance modeling will 
be presented. Simulation studies in Matlab will be 
performed, where course participants will develop their own 
performance model of the Li-ion battery. 

During the third day lifetime degradation, ageing 
phenomena, lifetime testing and lifetime modeling of lithium-
ion batteries will be covered. Moreover, lecture about 
emerging lithium based battery technologies will be 
provided. 

The last day is devoted to automotive applications. 
Aspects related to li-ion battery management systems for 
vehicles will be covered together with methods of lithium-ion 
battery diagnostics and state estimation. Moreover, sizing 
and control of battery-powered vehicles will be addressed. 
The fourth day will be finished with the exercise on li-ion 
battery powered vehicle. 
Keep yourself updated at www.et.aau.dk 

Registration 
To register, you must create an account by filling out the 
form available at:  
https://phd.moodle.aau.dk/login/index.php 

You will be ready to register for course participation after 
you will receive an e-mail and confirm your registration. 

Registrations close on October 8, 2018. 

Course Program 

Day 1: Battery Technologies and 
Grid Applications 

08:30 Course Registration  
09:00  Overview of Electrochemical Battery Technologies 

and Battery Power Converter Topologies  
10:00  Coffee Break 
10:30 Overview of Stationary Applications 
12:00 Lunch  
13:00 Li-ion Batteries: Fundamentals, Technology, and 

Performance 
14:30  Coffee Break 
15:00 Matlab Exercise: Sizing of Storage Systems in 

Different Stationary Applications 

Day 2: Modeling of Li-ion Batteries 
08:30 Li-ion Battery Testing 
10:00  Coffee Break 
10:30 Performance Modeling of the Li-ion Batteries 
12:00 Lunch  
13:00  Thermal Modeling of the Li-ion Batteries 
14:30  Coffee Break 
15:00 Matlab Exercise: Performance Modeling of a Li-ion 

Battery  

Day 3: Lifetime of Li-ion batteries 
08:30  Ageing phenomena and degradation of the Li-ion 

batteries  
10:00  Coffee Break 
10:30  Lifetime models of Li-ion batteries 
12:00 Lunch  
13:00 Battery Online Diagnostic and State Estimation 
14:30  Coffee Break 
15:00 Industrial Guest Lecture 

Day 4: Automotive Applications 
08:30  Emerging Lithium Based Battery Technologies 
10:00  Coffee Break 
10:30  Battery Management in Automotive Applications 
12:00 Lunch 
13:00 Modeling, Sizing and Control of Battery Powered 

Vehicles 
14:30  Coffee Break 
15:00 Matlab Exercise: Battery Powered Vehicles 

Language: English  
Credits: 4.0 ECTS  

Course Location 
 Aalborg University 
 Department of Energy Technology 
 Pontoppidanstræde 111 
 DK-9220 Aalborg East Denmark  

Organization 

Further information 
Daniel Stroe 
Assistant Professor 
Aalborg University 
Department of Energy 
Technology 
Phone +45 9940 3327 
Email: dis@et.aau.dk 

 Hotel and Transport 

For hotel, transport 
information and 
booking please 
check: www.et.aau.dk/
phd/phd-courses 

Fee 
The fee for the course is 8.000 DKK for Industry, 6.000 
DKK for Ph.D. students/ Academics outside of Denmark, 
and 1.500 DKK for Ph.D. students in Denmark.  
The registration fee includes: coffee and lunch for all days, 
and the course materials. 

Prerequisites 
In order to be able to perform the exercises, the course 
participants should bring their own notebook with MATLAB 
software pre-installed (in case that it is not possible, some 
computers will be available). 

Lab facilities 
• FuelCon Battery Test Station
• Maccor Battery Test Station
• Digatron Cell and Module Tester
• FuelCon Portable EIS Analyzer
• Industrial Ovens and Climatic Chambers
• Real Time Digital Simulator (RTDS)
• dSpace 32-Cell Battery Emulator
• NETZSCH Isothermal Calorimeter IBC 284

https://phd.moodle.aau.dk/login/index.php
mailto:mas@et.aau.dk
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