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working batteries. The module discusses the available, state-
of-the-art fuel cell technologies and their efficiencies as well 
as the involved opportunities and limitations.

EM 4: Smart Networks & Energy Distribution

The module gives an overview on major power system 
components, structure and main operation behavior. It 
starts with an introduction to power systems and the basic 
knowledge on high voltage engineering.

The second part focuses on the main components and de-
scribes mainly the function, the state-of-the art and their be-
havior.

The main transmission and distribution aspects are cov-
ered in the third part of the module, including network calcula-
tion and control. Due to recent and future changes in power 
systems a strong focus is in part four on smart grids and their 
performance. Additionally building performance with re-
spect to energy balance and energy sources is included.

EM 5: Energy Economics

Within this module different peculiarities of the energy market 
(energy efficiency on the supply and demand side, electric 
mobility, market opening, regulation, etc.) are analyzed from 
a techno-economic point of view.

In order to be able to identify optimal strategies within this com-
plex sector an introduction into energy systems analysis is at 
the beginning of the module. Energy systems analysis considers 
the totality and the interactions of energy systems, among other 
things, with the commodities industry, the building trade, industry 
and transport. Integration of energy systems and e-mobility 
concludes this module.

EM 1: Renewables

The module starts with a general introduction to the challenges 
of energy supply, examining the historic and future develop-
ments of global energy requirements and existing primary 
energy sources and reserves. Aside from this, it provides an 
overview of the energy cascade, from the primary energy 
sources, through the various stages of energy conversion, the 
transportation and distribution of energy, to its ultimate use. 
Technical, ecological and socio-economic aspects are highlighted.

Within the presentation of energy systems based on renewable 
sources of energy the focus is laid on wind and hydroelectric 
power, as well as geothermal and solar thermal energy. For 
didactic reasons, systems based on other renewables, such as 
Photovoltaics and Biomass, are dealt with in other engineering 
modules.

For the processes covered in this course, the supply of renew-
able primary energy provided by nature is first described, 
before investigating the individual technical features of the 
power plants. Wind energy plants serve as an example to 
convey the interdisciplinary nature of energy conversion plants, 
in which fluid mechanical, static, mechanical, electrical and 
electronic considerations are all closely linked to systemic and 
economic aspects.

EM 2: Thermal Energy Conversion

The module provides an overview on thermal processes 
for power and heat production from fossil and biogenic 

fuels. The whole range of fuel to energy via thermal process-
es is covered, starting from the combustion process, coal 
and gas fired power plants, gas and steam turbines, 
CO2 reduction by capture and storage and finally special 
aspects of biomass utilization.

From a sound knowledge of the technical fundamentals, the 
module will lead to the understanding of complex energy 
conversion systems and typical plants. The participants 
develop and improve their evaluation competence concerning 
aspects of technology, economy and ecology.

EM 3: Electricity Generation & Energy Storage

In this module electricity generation on the one side and energy 
storage on the other are in the focus. The most commonly used 
power generator in electrical power stations is a gas turbine. 
Understanding and knowledge of critical issues related to syn-
chronous generator operation in transferred.

In addition, photovoltaics is one of the most discussed forms 
of renewable energy generation. It converts solar radiation di-
rectly into electrical energy. Participants will understand photo-
voltaics as an energy source, it’s working principle and mecha-
nisms to improve the efficiency. This will provide insights into 
the public as well as scientific discussion and highlights bound-
ary conditions with regard to requirements of energy storage.

Batteries and Fuel Cells are one way to store the power. 
The participants will become familiar with the concepts of 
electrochemical energy storage and the design of efficiently 
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