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InstItute of technology, ResouRce and eneRgy-effIcIent engIneeRIng (tRee)

the professorship for electro-mobility and 

electrical infrastructure at Bonn-Rhein-sieg 

university of applied sciences (h-BRs) per-

forms research in the entire field of power 

electronics for grid integration of renew-

able energies and electric vehicles. ad-

ditionally, it is a part of the Institute for 

technology, Resource and energy efficient 

engineering (tRee). at the tRee institute, 

around 20 professors from various fields 

perform research for example on the sus-

tainable transformation of the energy  

system together with their academic staff 

and doctoral students.

a focus lies on the development of new 

types of power converter solutions with 

the latest component technologies, on  

future-oriented applications in the field  

of renewable energies, energy storage 

and on alternative drive systems.

essential parts of the work:

•  topology investigations using modeling 

and simulation software

•  characterization of gallium nitride (gan) 

and silicon carbide (sic) power semi-

conductors by using a self-developed 

switching cell test bench

•  design and optimization of magnetic 

components in power electronic con-

verters with help of finite element 

methods and loss investigations using  

a self-developed calorimeter 

further topics include control strategies 

for system services provided by electric 

vehicles, photovoltaic systems and wind 

power plants. In addition to methods for 

traditional grid-parallel operation, innova-

tive grid-forming control strategies are  

also being researched, e.g. for battery  

inverters in the interconnected grid and  

in island grids (see figure 1 e.g. project 

leItnIng). 

With the help of Power-hardware-in-the-

loop (P-hIl) systems and digital twins,  

we verify and validate our own power 

converter solutions as well as our own 

converter, battery and power grid models. 

the theoretical concepts, such as novel 

control methods for power converters and 

energy management solutions for battery 

inverters, are carried out in an application-

oriented and reproducible manner.


