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SIEMENS

Introducing our 3.2-MW uprated direct drive wind turbines

Watts up!

200,000 new reasons to choose the Siemens D3 platform

We are constantly seeking ways to increase our
turbines’ performance. And in doing so, we made
a good product even better.

Through continuous monitoring of our installed D3
fleet, Siemens engineers were able to boost the per-
formance of the entire product platform. By building
on the direct drive technology’s proven advantages —
simplicity, reliability and maintainability — we in-
creased the standard rating of 3.0 MW to 3.2 MW.

This translates into 200,000 additional watts of prod-
uct capacity for you, and 200,000 more reasons to
choose Siemens.

Drawing on over 30 years of experience in wind power
and a global network of highly skilled employees,
Siemens has proven itself to be a trustworthy and
reliable business partner. As the world looks for energy
solutions, if anyone has the answers, then Siemens does.

siemens.com/wind

WELCOME

For the first time, the Danish Wind Industry Association and the Danish Research Consortium for
Wind Energy join forces to create a unique event gathering all corners of the wind industry. The Dan-
ish Wind Industry Annual Event takes place at an exciting and challenging time for the wind industry.
In these years, the industry is evolving rapidly with new innovations, companies, and partnerships
now being part of everyday life in our industry.

At the same time, the markets driving the industry are proving to be challenging. In the time after
2020, there are still too many possible scenarios creating difficulties for sound investments decisions.
The key challenge for our industry is that we are still very much tied to the will of the political agenda.
In order for us to untie ourselves, Cost of Energy must be lowered to the point where wind turbines
outmatch fossil fuel technologies.

We are very well underway towards reaching this goal. The answer to the challenge is to be found
at this year's Annual Event where leading researchers from private and public companies and institu-
tions have come together to share knowledge and insight on future technologies. The vision of this
Annual Event is to build even stronger bridges between research institutions and industry.

In Denmark, we have an impressive track record of new products and processes and we need to
consistently be innovative and work together across the entire value chain to maintain our current
leading position on the global markets.

On behalf of the Danish Wind Industry Association and the Danish Research Consortium for Wind
Energy we welcome you to this two-day event. We hope you will make use of this unique opportu-
nity to expand your horizon and join in on the debate on tomorrow's wind industry.
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Jan HyIIeberg Peter Hjuler Jensen
Deputy Head
Danish Wind Industry Association DTU Wind Energy



R&D CONFERENCE

09:00 Registration and breakfast
09:45 Welcome
Peter Hjuler Jensen, Deputy Head, DTU Wind Energy/DFFV Coordinator

SESSION 1
New research results and future perspectives in the areas:

Wind resources and climate design circumstances
Head of Section Hans E. Jergensen, DTU Wind Energy

Aerodynamics, aeroacustics and aero-servoelastics
Head of Section Flemming Rasmussen, DTU Wind Energy

Structures and Materials
‘Multi-scale Analysis of mechanical wind energy engineering systems — limitations and challenges'
VENUE Associate Professor Lars Overgaard, AAU, Dept. of Mechanical and Manufacturing Engineering

Session Chair: Professor John Dalsgaard Serensen, AAU, Dept. of Civil Engineering
10:45 Coffee break

SESSION 2
New research results and future perspectives in the areas:

Electric design
'Challenges in electrical design and control of wind turbines’
Professor Zhe Chen, AAU, Dept. of Energy Technology

Wind integration in the electrical system
‘New research results and future perspectives in the research area power system integration'
Professor Poul Serensen, DTU Wind Energy

Offshore technology and O&M
'Offshore wind energy: research, needs and danish competences'
Associate Professor Henrik Bredmose, DTU Wind Energy/DFFV Coordinator

VENUE Session Chair: Peter Hjuler Jensen, Deputy Head, DTU Wind Energy

Lunch

SESSION 3
New research results and future perspectives in the areas:

Experimental tests and measurements
‘Experimental test and measurements in relation to wind energy"
Head of Section Poul Hummelshgj, DTU Wind Energy

VENUE
Societal aspects
‘Economics of wind — how regulation and power market design can make a difference’
Researcher Sascha T. Schréder, DTU Management and Engineering

Environmental aspects
Senior Research Scientist Henrik Skov, DHI

Session Chair: Rune Dietz, AU, dept. of Bioscience




13.45 SESSION 4
Parallel workshops organized by working groups
Scientific challenges in the research fields are presented and future work and initiatives will be discussed.

WORKSHOP 1 WORKSHOP 2 WORKSHOP 3 WORKSHOP 4 WORKSHOP 5 WORKSHOP 6 WORKSHOP 7 WORKSHOP 8 WORKSHOP 9

14.45 Coffee break

15.10 | SESSION 5
Parallel thematic workshops on ‘burning issues’
Thematic scientific challenges across the research fields are presented and future work and initiatives will be discussed.

WORKSHOP 1 WORKSHOP 2 WORKSHOP 3 WORKSHOP 4

16.45 Bus transportation to Siemens Wind Power in Brande

17.30-21.30 Network event at Siemens Wind Power in Brande
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The day will consist of two different tracks.

09:30 -16:30

— Messecenter Herning

This track will concentrate on optimizing the wind industry business.
There will among other things be focus on global market tendencies, sup-
ply chain suited for fluctuating markets and long term development and a

political panel discussing the post 2020 situation.

09:30-16:30

— Messecenter Herning

Application-oriented research and innovation will be brought into focus.
We will concentrate on the application of research results within the field
of wind energy and how these results will contribute to the development
of more cost-effective wind turbines. Ideas on how the wind energy tech-

nology can be more competitive will be proposed.



09:30 Welcome

Lars Krarup, Mayor, Herning

Jan Hylleberg, CEO, Danish Wind Industry Association

Peter Hjuler Jensen, Deputy Head, DTU Wind Energy/DFFV Coordinator
Georg Serensen, Managing Director, MCH

09:55

10:40

OPENING SESSION
New eyes on the industry

Keynote speakers
Anders Runevad, Vestas Wind Systems
Samuel Leupold, Executive Vice President, DONG Energy

Executive panel

Samuel Leupold, Executive Vice President, DONG Energy

Jan Kjaersgaard, CEO, Siemens Wind Power

Sven Uterméhlen, Director Offshore Wind, E.ON Climate & Renewables

Moderated by Jan Hylleberg, CEO, Danish Wind Industry Association

EXECUTIVE PANEL

Global market tendencies

Torben Andersen, CEO Onshore, Mainstream Renewable Power
Lars Bondo Krogsgaard, CCO, Nordex

Nikolaj Harbo, CEO, SE Blue Renewables

Finn R. Nielsen, Vice President Wind Power, ABB

Carsten Nielsen, Vice President, Semco

Moderated by Steen Broust Nielsen, Partner, MAKE

11:20 Coffee break

11:50

12:20

MAKE MARKET UPDATE

Zone sessions round 1

Zone 1: Offshore — introduction by K2 Management
Zone 2: Asia Pacific — introduction by Niebuhr Gears
Zone 3: EMEA - introduction by Svendborg Brakes
Zone 4: Americas — Introduction by Harting

Presented by MAKE and company moderator

MAKE MARKET UPDATE

Zone sessions round 2

Zone 1: Offshore — introduction by K2 Management
Zone 2: Asia Pacific — introduction by Niebuhr Gears
Zone 3: EMEA — introduction by Svendborg Brakes
Zone 4: Americas — Introduction by Harting

Presented by MAKE and company moderator

12:50 Lunch and poster presentation

13.50

14:45

EXECUTIVE PANEL

Developing an efficient wind supply chain

Tomi-Alarik Mansio, Head of Commodity Management, Siemens Wind Power
Tommy Gundelund Jespersen, CEO, kk-electronic

Henrik Jacobsen, CEO, Aluwind

Claus A. Petersen, Vice President Danfoss Power Electronics

Geert Skovsgaard, CEO, Bach Composite Industry

Moderated by Jakob Lau Holst, COO, Danish Wind Industry Association

ZONE SESSIONS

Supply chain

Quality Assurance — Presentations by Siemens Wind Power, Vestas, kk-electronic & LM Wind Power
Logistic — Presentations by Vestas Wind Systems, Blue Water Shipping, Port of Esbjerg

Production and manufacturing — Presentations by SDU, AH-Industries, Hydratech & kk-electronic
Aftersales — Presentations by DMP Mglleservice, Vestas Wind Systems & CC Jensen

Presented by industry representatives

15:15 Coffee break

15:45

POLITICAL PANEL

Post 2020: Green business = Risky business?

Jeppe Kofod, MP, Socialdemokraterne

Bendt Bendtsen, MEP, Konservative

Ulla Tarnzes, MP, Venstre

Tine Roed, Deputy Director General, Confederation of Danish Industry
Anders Stouge, Deputy Director General, Danish Energy Association
Thomas Becker, CEO, European Wind Industry Association

Moderated by Jan Hylleberg, CEO, Danish Wind Industry Association

16:25 Award ceremony for the best PhD presentation, sum up and goodbye



APPLICATION-ORIENTED RESEARCH AND INNOVATION

09.30 Welcome 11.50 | ZONE A 13.50 Technology session 2 Environmental aspects
Lars Krarup, Mayor, Herning PhD competition presentations — application of research results
Jan Hylleberg, CEO, Danish Wind Industry Association 1. 'Uncertainty quantification of wind farm ZONE A
Peter Hjuler Jensen, Deputy Head, DTU Wind Energy/DFFV models’ Aerodynamics, aeroacustics and aeroelastics ‘Environmental impacts from offshore wind farms
Coordinator Juan Pablo Murcia Leon, DTU Wind Energy — application of research results — application of new assessment techniques and
models'
09.55 EXECUTIVE PANEL 2. 'Design of marine foundations with no scour Application of aerodynamic research results Senior Research scientist Henrik Skov, DHI and Opponent
How to maintain global technology leadership protection’ Professor Niels N. Serensen, DTU Wind Energy Jesper Kyed Larsen, Vattenfall
in Denmark? lonut-Emanuel Stroescu, AAU Civil
Henrik Stiesdal, CTO,Siemens Wind Power Application of aeroelastic research results Session Chair: Associate Professor Niels-Erik Clausen,
Frank Nielsen, CTO, LM Wind Power 3. 'Bayesian experimental design of wind turbine Senior Researcher Torben Juul Larsen, DTU Wind Energy DTU Wind Energy
Eskild Holm Nielsen, Dean, AAU towers, incorporating structural health
Torben Lorentzen, Technology Manager, FORCE Technology monitoring' Application of research results in the industry 15.15 Coffee break
Mads Knude Hovgaard, AU/Ramball Chief Engineer & Senior Manager Christian Frank Andersen,
Moderator: Peter Hjuler Jensen, Deputy Head, DTU Wind LM Wind Power 15.45 Technology session 3
Energy/DFFV Coordinator 4. 'Modeling of icing impacts on wind parks'
Neil Davis, DTU Wind Energy Structural design, machine elements and ZONE A
10.40 Technology session 1 materials — application of research results Experimental tests and measurements
5. 'Wind power integration into weak power — application of research results
ZONE A systems' ‘Assessment of curing stresses in fibrous composite
Wind resources and climate design circumstances El-Sayed M. Abulanwar, AAU Energy Technology material using a bi-axial residual stress specimen’ ‘Experimental test and measurements — Research
— application of research results Postdoc Johnny Jakobsen, AAU, Dept. of Mechanical and priorities?"
6. 'Automated operational modal analysis, a tool Manufacturing Engineering Head of Section Poul Hummelshgj, DTU Wind Energy
'How well can the industry predict the wind within structural health monitoring’
resources: overview of the results from on shore Peter Olsen, AU Eng ‘Instrumented fracture mechanics for adhesive ‘Applied Measurement Technologies - state of the
and offshore CREYAP exercises’ bonding and laminates: principles and applica- art case studies’
Senior Researcher Niels G. Mortensen, DTU Wind Energy 7. 'New airfoil serie and design of a low noise tions' Senior Researcher Mike Courtney, DTU Wind Energy
'Studies of of large wind farm effects on the wind blade for large w?nd turbines' Postdc?c Mich.al K. ?udzik, AU, Department of Engineering - . - . '
climate’ Iva Hrgovan, DTU Wind Energy Materials Engineering Technology Testing in Siemens Wind Power A/S
oalae it e B e By Blade Design Engineer Drew Patrick Gertz, Siemens Wind
' 8. 'Analysis and control of DFIG-based wind tur- ‘Process induced shape distortions in composites Power A/S
'New mesoscale modelling of icing forecast’ bine for low voltage ride through' molding — resin curing influence on root section
Senior Vice President Lars Landberg, DNV GL Rongwu Zhu, AAU Energy Technology geometry' Session Chair: Head of Section Hans E. Jgrgensen,
Senior Engineer Michael Wenani Nielsen, LM Wind Power. DTU Wind Energy
9. 'Damage detection tool using vibrational data'
Jannick Balleby Hansen, AU [HA Session Chair: Technology Manager Torben Lorentzen, FORCE
ZONE B
ZONE B 10. ‘A High efficient DC/DC converter for high Offshore technology and O&M
Electric design — advanced control in wind power application’ ZONE B — application of research results
turbines — application of research results Kiwoo Park, AAU Energy Technology Wind integration in the electrical system
— application of research results ‘New methods for optimization of installation and
‘Virtual power plant using energy storage' 11. ‘HVDC connected wind power plants: an over- service operations for offshore wind turbines'
PhD student Daniel-loan Stroe, AAU, Dept. of Energy view of power system services provision' ‘Modelling of wind power fluctuations and fore- John Koch Nielsen, FORCE, Ole Svenstrup Petersen, DHI
Technology Lorenzo Zeni, DONG Energy/DTU Wind Energy cast errors'
Professor Poul Sgrensen, DTU Wind Energy ‘The Wave Loads project. Key results and future
‘Fault tolerant control of wind turbines’ 12. 'Laboratory simulation of RCF cracks in wind trends'
Associate Professor Peter Fogh Odgaard, AAU, Dept. of turbine components’ ‘Harmonic stability in wind power plants' Associate Professor Henrik Bredmose, DTU Wind Energy

Electronic Systems Shravan Janakiraman, DTU Mechanical Engineering Postdoc Xiongfei Wang, AAU, Dept. of Energy Technology

Session Chair: Head of Section Hans E. Jergensen, DTU

'Challenges and opportunities for virtual power
plant systems'
Chief Specialist Philip Kjaer, Vestas Wind Systems

Introduction by Associate Professor Henrik Bredmose, Opponent Chief Specialist Philip Kjaer, Vestas Wind Systems Wind Energy

DTU Wind Energy

16.25 Award ceremony for the best PhD presentation,
12.50 Lunch and poster session sum up and goodbye

Session Chair: Professor Zhe Chen, AAU Dept. of Energy

Technology

11.20  Coffee break
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www.abb.com/betterworld

Local knowledge
Global advantage

Powerful data
Accurate predictions

L.;Extensive network
Leading insights

Industry experts
Accelerated results

www.consultmake.com
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DNV AND GL GARRAD HASSAN HAVE MERGED

www.dnvgl.com/renewables

DNV-GL

SAFER, SMARTER, GREENER
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State of Green)‘ ~

Join the Future. Think Denmark

State of Green is the official green brand for Denmark. The web portal stateofgreen.com is the
world's one-stop-entry to Denmark’s green solutions and it provides information on Danish
stakeholders, technologies and know-how within energy, climate adaptation, water and environment.

Create a free exhibitor profile at stateofgreen.com and showcase your
mm" company'’s products and solutions to an international audience.
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DANISH MINISTRY OF N7/

WD
MiNISTRY OF BUSINESS AND GROWTH % CLIMATE, ENERGY AND BUILDING == Danish Ministry of the Environment
ENMARK ~

Confederation of Danish Industry

6 Danish wind municipalities

. wishes the Danish Wind Industry Association a successful Annual Event
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lkast-Brande Herning Norddjurs Silkeborg Ringkabing-Skjern Aarhus

Home to all parts of the wind power value chain — not seen anywhere else in the world

SCHAEFFLER
Reliability — Made by Schaeffler

Cost-effective wind turbines require reliable components. We offer the
right solution for every bearing position and an integrated concept for safety:

e Optimal design with advanced calculation and simulation programs
e Realistic tests on Schaeffler’s “Astraios”, the world’s largest

and most powerful large-size bearing test rig
¢ High plant availability due to online condition monitoring.

Reliability — the Schaeffler Wind Power Standard (WPOS).
Use our engineering expertise!

www.schaeffler.dk
& rao

International specialized transport

+ Aleading heavy goods logistics operator in Europe
« Specialized in heavy goods transportation
« Our fleet of vehicles: 60 heavy lift trucks — 180 trailers — 220 heavy duty and lines

Torben Rafn & Co. A/S

« Possibility of up to 4.000 tons weight per transportation DK-Sommersted
www.torben-rafn.dk
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State of Green

Join the Future. Think Denmark




