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Introduction

Opening and introductory remarks

14:00 - 14:10 9 : : ;

Peter Hjuler Jensen, Risa/DTU (UpWind co-coordinator)

Main conclusions from the last Periodic Activity Report
14:10 - 14:30 ;

Jos Beurskens, ECN (UpWind co-manager)

Mid term results of selected UpWind Work Packages

Up scaling, Integrated design, Standards
14:30 - 14:50 | Sten Frandsen, Rise/DTU (WP 1A1 Leader)

Bernard Bulder, ECN (WP 1B4 Leader)
1450 - 15:10 Srflart rotor.bfades _ .

Gijs van Kuik, Delft University of Technology (WP 1B.3 Leader)
1510 - 15:30 Aerody?amlcs and aero-?lastlcs

Flemming Rasmussen,Risg/DTU (WP2 Leader)

15:30 - 15:50 Coffee/Tea Break

Rotor structure and materials
15:50= 16:10

Bert Janssen, ECN (WP3 Leader)
16:10 - 16:30 Transmission and conversion

Jan Hemmelmann, GE Global Research (WP 1B.2 Leader)

Design of Large Sectional Blades
16:30 - 16:50 S ) :

Angel Gonzalez Palacios, Gamesa Innovation & Technology (WP 1B1leader)
1650 - 17:10 Flow in wind farms. . . .

Rebecca Barthelmie, University of Edinburgh (WP 8 Leader)
1710 - 17:30 Training and .e.ducatton

Evagelos Politis ,CRES (WP 1A.3 Leader)
17:30 - 17:35 | Closing remarks




UpWind

Project title: Integrated Wind Turbine Design

FP6 Integrated project
Start date: 1 March 2006
Duration: 60 months

40 partners (39 to 43)

Costs: 22,340,000 EUR (+)

EC funding: 14,288,000 EUR (+)

Annual General Meeting:
Report for the year and plan for next 18 month

]
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UpWind Work package
structure
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2 Aerodynamics & aero-elastics .
3 Rotor structure and materials
4 Foundations & support structures .
5 Control systems
6 Remote sensing .
7 Conditioning monitoring
8 Flow .
9 Electrical grid I

10 Management

Scientific integration Technology integration

UnWind
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WP descr

Challenge

Research
activities

Results and
expectations

Contact data

Participants of
WG
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ptions available

RESEARCH ACTIVIT

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
gleigh parameters snd design devel
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

desig;

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

+ Defnitions end specifcations Of Expert
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 dediosted st facktating
theintegration of the different sctAites in

Exernal sonditions

Econamic perameters
wing s Lok wina e
deaign cats rigy pertarmance
conversion conversian

PROJECT INTERNET SITE

ather Work Packages
wina aimhpia wrawarne
asaign oo 1 ‘:}[P"‘ pertarmance

SUBTASK B: INTEGRAL DESIGN
APPROACH METHODOLOGY

Gther technalogy sectors, such as &r
tBNSpOM, NEve experienced @ deveiop-
ment similer to wind energy with respect
to increasing complexity and focus on
specialists. Far same of these technoio-

DEE is & [muiti] mode] genenator in which
the parsmetrical description of the prod-
uet resides. It gets input from a conoept
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-

gies edge Based Engneering
(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

&l the horizontal {encl } 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.

engneering 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,

d

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
of

but rather o repia i

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

developed in this
tack, &5 these represent the imerfaces
between the model generstor snd the
ansiysis tools. The reference wrbing wil
be used 85 & case sStudy.

Imtegration and Scientific work packages

WP Hunber
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

SUBTASH C: DEVELOPMENT OF (PRE)
STANDARDS FOR THE ARFLICATION 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 packsge

inciuge:

«Guidelines for the imegral design
approsch, inclading  guidelines  for
‘esign modets, expenmentsl Metads
&nd concepts enising from e scientific
e

+ Recommendations and pre-stendens
10 be Submitted for IEC/ISO end CEN/
CENELEC for the revision of development
of intemetionsl Standards for design
‘&N TeSts of WinD Energy Systems.




Central Project Site (CPS
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Central Project Site

Home

Documents
Contract Documents
Financial documents

Templates, logos,
useful documents

Mesting information
Plan and Reporting
Fictures

CPS Pictures
Lists

Quick Launch

Discussions
General Discus=sion

Comments on internal
website

Surveys
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Comments on internal website

Announcements
There are currenthy no active announcements. Toe add a new announcement, click “Add new announcemesnt™

O Add ne announcement

Events
April 2007

Sun Mon Tue Wed Thur

8 9 10 11 12

Annual General Assembly. Please look at ...

15 16 17 18 19
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Wind Energy Technology
from a Historical Perspective

Wind turbines for electr

early 1990s.

As wind energy penetration overtakes certain thresholds in the electricity supply system,

ne ind

machines mankind has ever seen. To make these systems reliable and cost
effective, the designs have to be reconsidered. Meteorological, aerodynamic
and elastic phenomena, which were irrelevant in the past, now need

to be understood, analysed and incorporated Into fully integrated
design tools. The objective of the European UpWind project

is to address these challenges. The project explores the

design boundarles of the very large wind turbines of
the future.
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ty generation appeared for the first time at the end of the 19" century. Since then, there have
been at least three distinct periods of technology development. Both the first and second period falled to create a large-
scale market for wind energy - even when new and more competitive concepts were developed, the abundance of cheap
fossil fuels blocked wind's market development. However, the oil crisis of 1973 radically altered external conditions.
Previous achlevements In wind energy were translated, through rapid technical advances, Into new and improved
concepts. This swift development formed the bass for a market that has evolved spectacularly since the
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W upwind.eu

UpWin

Structure of the UpWind project.
Sclentific and Integrating Work Packages.
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