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Preface

Wind Energy Science Conference 2017 (WESC-2017) 1s held at the Technical University of
Denmark in Lyngby during June 26-29, 2017. This conference is the first of a series of bi-annual
conferences launched by the European Academy of Wind Energy (EAWE). The purpose of the
conference is to gather leading scientists and researchers in the field of wind energy to present their
latest findings. The conference aims at covering all scientific topics in wind energy, comprising
from most fundamental aspects to recent applications. It provides a world-wide forum for scientists
to meet each other and exchange information of all aspects of wind energy, including aerodynamics,
turbulence, wind resource assessment, wind farms and wakes, aero-serve-elasticity, loads, structural
mechanics, control, operation and maintenance, generator technology, grid integration, structural
design and materials, new concepts, as well as community acceptance, environmental aspects, and
€conomics.

This volume of abstracts comprises all presentations of the conference, including two plenary
lectures, and nearly 370 contributed papers, presented in either oral sessions or during 13 mini
symposia. The abstracts are sorted chronologically after the day of presentation, corresponding to
the way they appear in the conference programme. At the end of the book you will find a list of
presenting authors, listed alphabetically, and the page number where their abstract appear.

I like to thank the scientific committee and the local organizing committee for their work with the
evaluation and selection process. In particular, I thank Marianne Hjorthede Arbirk for her
invaluable help in preparing the conference and this book of abstracts.

Jens N. Serensen, chairman WESC-2017
Lyngby, June 2017
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M9 — Design and systems engineering of wind turbines and plants:

OWZFgraph: A graph database for the offshore wind farm domain

E. Quaeghebeur?, S. Sanchez Perez-Moreno?, M. B. Zaaijer?

The construction and management of an offshore wind farm involves many disciplines, e.g. meteorology and
economics. It is hard for a single researcher to keep an overview of all the relevant concepts, models, and tools
from these disciplines. Nevertheless, this is needed when performing integrated modeling or analysis in the
offshore wind farm domain. To help researchers keep this overview, we present OWFgraph, a knowledge base for
the offshore wind farm domain, implemented as a graph database that is meant to be open and ever-improving.

A graph database stores content in nodes and relationships. A relationship is a directed edge between two nodes.
In our implementation, each of the nodes and relationships can have multiple properties, 1.e., key-value pairs;
moreover, nodes can have multiple /abels, whereas relationships have only a single #pe.

The above setup provides great flexibility. In
fact, there is too much freedom to be able to
consistently add or effectively query for content.
Theretore, we have designed a foundational ontology
that classifies the domain’s concepts and relation- EEsanbe
ships. It is small enough to be manageable, but
nevertheless large enough to be sufficiently ex-
pressive. It partitions the domain in two: the ‘real’
part describes physical phenomena and proce-
dures & objects and their attributes; the ‘virtual’
part describes mathematical variables and models,
including computational tools. A meta-graph rep-
resentation of the ontology is given on the right.
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There are numerous potential applications of OWFgraph. It could
be used as support for teaching, e.g. for exploration of the domain,
or to analyze how the different disciplines involved are coupled, etc.
We use it for uncertainty propagation and for evaluation of multidisciplinary
design analysis and optimization workflows: The ‘real’ part acts as a mind
map, to describe the parts of the domain we want to model. This
helps us in completing the ‘virtual’ part with relevant models and
tools. We use this latter part to determine the ways in which the
models and tools of the domain can be coupled to arrive at some
variable of interest and to identify the variables involved. On the
left, as an example, we show output for a query that looks for the
shortest path between the variables ‘wind speed’ and ‘turbine power
output’.

We have experienced that multiple users can easily contribute
concurrently. Individual nodes and relationships can be added
without consideration of the larger context and #he domain overview
emerges due to the connections provided by the relationships. Based
on our experience, we conclude that the approach and the proposed
ontology are potentially suitable for other applications as well. Next,
we want to explore and expand the use of the database in a larger,
more diverse—online—community.

2 Wind Energy Section, faculty of Aerospace Engineering, Delft University of Technology, Delft, The Netherlands



