
Preface

The transformation process of the European energy system faces major challenges.
Information technologies and computer systems are perceived as a key enabler for
future sustainable production and consumption patterns. Multiple issues are awaiting
clarification – besides technical and economic solutions, social and political as well as
organizational and juridical aspects have to be considered. In particular, the complex
and manifold interdependencies between involved technologies, numerous and inter-
nationally inconsistent regulations, and the lack of convincing business cases require
attention. Furthermore, the ongoing transformation of the energy sector warrants
consideration of both long-term solutions and concepts with perceptible short- to
mid-term benefits.

New solutions are needed to maintain or even increase the reliability and the
security of energy supply in more decentralized systems. Additionally, newly designed
energy markets should enable an efficient and transparent matching of supply and
demand for energy and ancillary services in large-scale networks. This requires the
handling and analysis of great amounts of data as well as advanced algorithms for
forecasting, operation, and matching, especially for distributed generation and con-
sumption. The resulting overall system is thus going to be significantly more complex
and interlinked. Considering these conditions, decentralized and autonomous agents
may enable a robust high-performance system operation. Yet, the interactions between
the market level and the technical system operation have to be dealt with carefully.

Although significant efforts and investments have already been made for developing
smart grids and smart markets, important research questions need to be answered
before smart grids become a reality. Particularly, sector coupling and hybrid energy
infrastructures, considering not only electricity but also other grid-based energy carriers
like natural gas and heat, become increasingly important. Additional flexibility and
additional complexity are gained when these networks interact in order to meet the
requirements of a decentralized, diversified, secured, sustainable, and stable future
energy supply.

Regardless of how the energy system is designed and operated in the future, it is
obvious that a key enabler for a successful transformation of the energy supply will be
a purposefully designed and used ICT infrastructure. However, new solutions will
consolidate and represent the combined knowledge of different disciplines such as
engineering, business management, and economics as well as computer science. These
new solutions will contribute significantly to an efficient energy supply and to the
economic success of the companies involved. The IT backbone for such solutions is
likely to comprise distributed, collaborative, autonomous and intelligent software
packages for simulation, monitoring, control, and optimization as well as appropriate
data and business models, reporting systems, and perhaps also mobile solutions.

The SmartER-Europe Conference aims at providing an interdisciplinary forum for
presenting and discussing recent advances and experiences in building and using new



IT-based solutions for smart grids and smart markets. For this, the conference provides
a forum for different scientific disciplines. Furthermore, it enables an industrially rel-
evant exchange of knowledge and experience.

Both, SmartER Europe 2016 and 2017 were held in conjunction with “E-world
energy & water” in Essen (Germany), which is one of the leading trade fairs for energy
markets and energy management. The quality and practical relevance of the scientific
contributions presented here were underlined by the participation of and discussion
with industry; practical presentations of industrial projects rounded off the SmartER
Europe program. The articles in this book were invited and reviewed after being
selected from the conference presentations.

The contributions reflect the versatility and the complexity of the transformation
process in the energy sector. At the same time, they also show the great need for
research that is required to achieve the high targets for a digitized and sustainable
energy landscape.

Special thanks go to the organizers of E-world energy & water, who have made
possible the exchange between industry and science. Further, we would also like to
take this opportunity to thank the members of the Steering and Program Committee,
who were able to improve the quality of the contributions through their valuable
advice.
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