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UpWind Workshop Outline

1. European perspective of wind energy research, Thierry d Estaintot,
European Commission

2. Update on UpWind, Peter Hjuler Jensen, Risoe National Laboratory,
Technical University of Denmark and Jos Beurskens, Energy research
Centre of the Netherlands

3. Upscaling: consequences for concepts and design, Ben Hendriks, Energy
research Centre of the Netherlands

4. Latest results on Transmission and Conversion, Jan Hemmelmann, GE
Energy

5. Rotor structure and materials: strength and fatigue experiments and
phenomenological modelling, Rogier Nijssen, WMC
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The UpWind Project

FP6 Integrated project

UpWind got Wind Energy back in the EU 6 Framework Energy
Research program

Results of EWEA Thematic Network(EU-project):

1. EWEA Research Strategy

2. UpWind

3. EWEA Strategic Research Agenda
4. Technology Platform

Behind UpWind application were EAWE, EWEA and the partners
UpWind the glue/network and Lighthouse for EU R&D
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The UpWind Project

UpWind subtitle: Integrated Wind Turbine Design
Start date: 1 March 2006
Duration: 60 months
Costs: 22,340,000 EUR
EC funding: 14,288,000 EUR

Co-ordinator Risg National Laboratory, Denmark's
Technical University
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Participants, update
39 participants plus 4

=11 EU countries

=1 0 research institutes

=11 universities

=/ turbine & component manufacturers
=6 consultants & suppliers

=2 wind farm developers

=2 standardization bureaus

=1 branch organisation

=3 INCO partners (China, India & Ukraine)
=CENER

\||I|||

L}

RRRRRRRRRRRRRRRRRRRRRRR



The UpWind Project

39 partners in UpWind Consortium from start
CENER added (+1)

Risg and DTU merged to DTU and RisgDTU (-1)

Elsam sold to Dong Energy and Vattenfall (+1)

INCO call added 3 new partners (+3):

= |SM: Institute for Superhard Materials of the Nat. Academy of
Science, Ukraine

= |ITB: Department of Civil Engineering of the Indian Inst. of
Technology Bombay

= CUMTB: China University of Mining and Technology Beijing
43 partners in UpWind Consortium March 2008
Other potential partners: NREL USA
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Objective - 1

Develop and verify substantially improved design
models, new concepts and verification methods for
wind turbine components, industry needs for future
design and manufacture of:

1 Very Large Wind Turbines

2 More Cost Efficient Wind Turbines
3 Turbines for very large offshore wind farms
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Objective - 2

Consortium integrates the disciplines and sectors
needed for the entire development chain of wind
turbine technology

8 Scientific Work Packages —work programme
7 Integration Work Packages —work programme
Upscaling

Today: WTuptoP=5MWandD =120 m

Future: WT upscaling: P =10 MW and P =20 MW
Develop methods to overcome showstoppers/optimize

)
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Organisation
Classic and integrated research approach
Advanced Flexible Modern Organisation

e 5 »
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Aerodynamics & aero-elastics l
Rotor structure and materials
Foundations & support structures l
Control systems

Remote sensing l
Conditioning monitoring

Flow l

Electrical grid

Management

Scientific integration
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Selected Results
first two years

WP 1B.4 Upscaling
WP 1B.2 Transmission & Conversion

WP 3 Rotor structures & Materials
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WP descriptions available

Challenge

Research
activities

Results and
expectations

Contact data

Participants of
WG

)
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THE RESEARCH ACTVITIES

e mein resesfeh ectivities for me
integrel desigh epprosch and standsrds'
work peckage include:

= Deéning and updsting a reference wind
turbine and & reference technical-eco-
romic cost madel for benehmerking
10 be used for cOMMuNCAtion of The
glesigh parameters snd design deveh
opments and the msin economic snd
Wyemic performance parameters for
il UpWin project activities;

+ Development, spphicstion snd sualu-
&tion of an imegrsl design approach
MEMOCCIOgY i OFFSHOME Wind Turline

design;

« Development of standards in general
&na for the epplication of the integral
lecigh spprosch, including defintons.
o interfaces between models, inclug-
ing Gata heeds, Specifostions end
protoccls;

+ Defnitions snd specifications of sxper-
mental dets 10 be condensed into
iNpUT ESIEN ParEMETSIs for e Cesign
mogels or to verify critical design end
performance issues.

In practical terms, the sbove research
Betivities are sub-givided into 4 tasks.

SUBTASK A: REFERENCE WIND TUREINE
AND COST MODEL

The subtask is decicsted ot facktating
the integration of te rfferent sotwties in
&l the horizontal {encl vertical) work pack-
sges throughout the project. For this, &
Fefelence wind tuibine Wil be defined 1o
provide & besis for communication end
comperisons. The oesgn parsmeters
and the mein chetacteristios, inchuding
FESUNS Of paremeter Sensithily Studies,
will be defined and kept up to dete. Input
deta will be provided from the other work
peckages. The dala Wil be mede easily
secassibie to all partners in the project.

External condltions

Ecanomis perameters
wing natine s wing turtine
deaign cats rigy pertarmance
conversion ‘conversian

PROJECT INTERNET SITE

other Work Packages
wina aimhpia wrawarne
asaign oo 1 ‘:}[:' pertarmance

SUBTASK B: INTEGRAL DESIGN
APPROACH METHODOLOGY
Other technology sectors, such as &
trnsport, Nave experienced & deveiop-
ment similsr o wind energy with respect
to increasing complexity and facus on
specialists. FOr 50me of tese teahnalo-
gies *Knowledge Besed Engineering”
(HBE} is investigated a5 & means to
inCrEgse Procuctivity of e design teems
ana 10 r2duce e BOUNENes between
disciplines. KBE tries 1 model not only
Properties of & product, but also the knowl-
edige BLOUT The Fraduct thet oaptures the
engineering intent behind the design. KBE
can be ussd in Design snd Enginesring
Engnes (DEE), 10 sutomgte e multi-
disciplinery processes. This sutometion is
ot intended to replace the desgn tesm,
vbi

DEE is & [muiti] mode] genenator in which
the parsmetrical description of the prod-
uct resides. It gets input from a concept
EEnerstor and (fejgenersles the input for
the ansfysis tools: the discipline silos. Typ-
ically, the discipline s3os are commencisl
oFfthe-shelf BhalySis 100%s. The Knowi-
edge Bssed Enginesring ool reside in
the conoept generator

I, e OLjeCcVE of this BCIHTY i 10
assess the feasibility of this approseh for
wind turbine design and to deveip the
knowleage neeged o generste & DEE for
this purpose. It is noted thet the analysis
toals in the discipine silos sre exernsl
100iS &Ndl GrE MOL Part of e deveiopment
undertaken in this sctivily. However, this
activity wil contribute to snd meke use

but rather o repia

to improve efEciency and consistency of
information exchange. AS & rESu, design
tEBMS Wil e mare ime for thesr cres-
1ive: CORTBUTIONS BNdl thiss can incresse
their productivity. Core element of the

oF the geveloped in this
task, &5 Mese fepresent the iMerfaces
between the model generstor and the
anaiysis tools. The reference turkine wil
e used 85 8 oase Shudy.

Integration and Seientific work packages

’f
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WP Hunber 'Ayf y‘.

Work Peckage
Aerumarics & aomslsst

3 ko stroture and matorisl
4 Foundations & upport strctares
5 Cantrl sptems

& Femole samirg

7 Condition monitring

B Fow

B Bectrical grid

10 Mesaoment

Soiartifi itegraion
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SUBTASH C: DEVELOPMENT OF (PRE)
STANDARDS FOR THE ARPLICATION OF
THE INTEGRAL DESIGN AFPROACH

This subtssk is tedicated 1o the develop-
Ment ehd forMmuEtion OF STan0Erts in 6
broad sense, and for the appicstion of
the integrai design spprosch of subtask B
HEnoe e subtask C Gims &t imegrating
the design moosis, experimentsl methods
&nd concepts arising from the horizontal
WOrK packsges.

SUBTASK D: INTEGRATION, REVIEW AND
PLANNING WORKSHOPS

This SuDtask focuses oh ooordinetion end
cross-cutting activities,

RESULTS AND EXPECTATIONS

So far cost functions for the components
of the wind turbine, for which the input
oM pareliel Project activities i needed
have been developed.

TIis WP WOTKS if CIoSE D0OPEration with
the WP Upscaling (184).

The final results of the work pecksge

inciude:

«Guidelines for the imegral design
spprosch, including  guidelines  for
Besigh Maodels, expenmentsl metnods.
&nd concepts erising from the scientifc
e

+ Recommendations and pre-Stendends
10 be Submitted for 1EC/1SO Bnd CEN/
CENELEC for the revision of development
of intemstional standards for design
&N0 TeS1s of Wi Energy SyStems.
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