Belang van onderzoek en innovatie bij de
verdere uitbouw van de Blue Energy

Cluster In West Vlaanderen

Herman Derache, directeur Sirris
Oostende, 20 maart 2014
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Blue Energy
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Blue Energy

Hydrogen generator
Hydrogen siorage containers ecan
Fresh water storage containers Desalination
Ofher processes siorage containers Other processes (i.e. LOX, LN2, etc)

www.h2ocean-project.eu
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Blue Energy : economisch potentieel

EU capaciteit |[EU Prognose EU 2020
2013 (MW) | 2020 (MW) directe jobs

Offshore
windenergie 6.562 >30.000 145.000 EWEA
Oceaan energie 10 3.600 26.000 EREC

ale targets voor ‘

lgwggavy,moceaan energie

in 2015

Belgié : offshore wind pionier
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http://www.imdc.be/
http://www.numeca.be/
http://www.electrawinds.be/index.asp?taal=nl
mailto:poweratsea@poweratsea.com
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=amK64s101mXKkM&tbnid=zFwTeyvnyts_GM:&ved=0CAUQjRw&url=http://winwin.pmv.eu/&ei=RZutUer8A4TgtQaSi4Eg&bvm=bv.47244034,d.Yms&psig=AFQjCNEvqoz61-NSsn_BYi7ubNTnM1NOVQ&ust=1370418366924360
http://www.remb.be/nl

Belangrijkste driver: reductie LCoE

Wind
turbines
and
installation
% p.a. €/\ﬂ/ Rotor diameter, B 5
Price of turbines, hub height and mean wind
foundations, road other physical speed + site
Lifetime of project Cost of capital construction, etc. characteristics characteristics
| |
- f; N (T e /‘\
Operation &
Capital costs ‘
maintenance
PEs et ' costs per year a I
- d GO A S| M
| Annual energy
Total cost per year _ production
Source: The Economics of Wind Energy, EWEA Report e/kWh \ j
' ’ CAPEX+OPEX
N oo o= Cost of energy CoE = e )
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Kostreductie potentieel offshore wind

Ontwikkeling &
ontwerp

Installatie

o&M

Decommissioning

Improved reliability for turbines
& components

* Advanced testing

* New standards

* New topologies - configurations

Better availability
of vessels and
crane ships

Improved accessibility to
turbine for O&M team

Extend lifetime (health
assessment)

New installation
tools & concepts

Improved efficiency through
better siting of wind farm
(resource assessment, advanced
models,...)

Advanced weather
forecasting

Bigger wind turbines (scale
factor) & larger blades for more
yield

Dedicated offshore
wind installation
hubs close to sea

Weight reduction

Reduce downtime and
increase energy
production with decision
support tools (OPEX cost
modeling) and Improved
monitoring technology for
health diagnostics:

* CMS

* SHM

Retro-fits

Advanced weather
forecasting

O&M service hubs with
close access to wind
farms

Offshore wind farm life-cycle
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SET-plan windenergie

-

R&D Programme focused on new turbines designs and use of new materials

:
=

Development & testing
of a large scale turbine

prototype (10 20 MW)

T, o

Implementation of testing facilities

components, manufacturing
processes

spusuodwiod pue
sauiqing MaN

Demonstration of a optimised logistic
strategy

Development & testing of new
structures

- -

5 TMng faaliues and 5 demo !
and demo for new turbines, §ooo=ozoo—oacama

Standardised harbours to service
the next genetation of wind turhine

soanganiys
UOYSHO

Demonstration of mass manufacturing

: :

- \
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is (it processes and procedure for structures
E >
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Demonstration with wind farm as virtual power plant:
Demonstration of long distance HVDC

Offshore flexibility connection to at least2 countries

Demonstration of multi terminal offshore solutions

uozeiBbayut
PO

Twe opemtional sites
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Wind resources assessment :

5-10 measurement campaigns

Spalia! Plannin, g:
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Statistical forecast distribution on wind
speed and energy production
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SET-plan oceaan eneraie
2010 2012 2015 2017 2020

1 RE&D program fnms on development of MW scale nnn ENergy conversion uinm

s Lall Pl ' IO

AT ties of at least 4l

Ocean ene .

dB'JiBB; mplementation o tsting facilities for demo of MW Testing and ldliﬁmd facilities

ge tr:lu [?itt!ng scale ocean energ) conversion devices demo for demo

cliltles ‘ ‘ T : 3
Demonstration of cost-effective logistics techniques L“::?E";}L“c““}t'i :2“"'"“ for ocean

2 pm : -  Support infrastructure operational
Financial sup puri, Establish financial mechanisms to support testing ocean ' '
infrastructure : :
and test sites Clearly defined revenue support for commercial scale
ocean energy projects.

3 Coordinate grid connection availability
6 fully operational grid
connected install ations

E.ril.j Integration with large scale storage systems & HVDC/HVAC
Integration nmmmﬁmshp -
Conduct marine spatial planning analysis ' EU spatial planning implemented

4 . Ocean energy resource/grid Publication of EU 27 Ocean Energy
Enable ocean availability campaign Atlas (wave, tidal, osmotic)

Results of public acceptance analysis
deploymen : f

il Statistical forecast of ocean energy
e o = il resources & energy production
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Onderzoeksprioriteiten TPWind SRA (2014)
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External

conditions, Wind Offshore r:;::::
Research priorities climate, turbine integration | technology ang
waves: systems strategy
and soil
Measurement systems X X
Interaction climate-wind turbines X
Multi-scale modelling X
Wakes X X
Forecasting X X
Condition monitoring X X
Standardization X X X
Wind turbine as a flow device X X X
Wind turbine as a mechanical structure/materials X X
Wind turbine as a grid connected electricity plant X X
Wind turbine as a control system X X X X
Concepts and integration X
Operation and maintenance X X X X
Standards X X X
Wind power capabilities for ancillary services X X
provision
Grid connection, transmission and operation X X X
Wind energy in grid management and power X X X
markets
Sub-structures X
Logistics, assembly and decommissioning X X X
Electrical infrastructure X X X
Wind turbines and farms X
Operations and maintenance X X X
www.ewea.org/fileadmin/files/library/publications/reports /TPWind_SRA_O1.pdf ; 24.03.14 15




O&M: een kans voor Vlaanderen

Beperkt weersvenster
“afgelegen”
25 tot 30% van CoEk

Locale content

-35% Labour
- 14% Materials

- 52% Other Source: Value breakdown for the offshore wind sector,
BVG Associates, February 2010
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SBO Optiwind
“serviceability optimisation of the next

generation offshore wind turbines”

= Verbetering van concepten en ontwerp van offshore
windparken, haar componenten en hun onderhoud

= Ontwikkeling en validatie van numerieke modellen en
testmethodes

= Ontwikkeling van robuuste en effectieve monitoring

technieken voor offshore wind met behulp van geavanceerde

dataverwerking en innovatieve sensortechnologie
= VUB/Ugent/KUL/ Sirris /LMS / 3E SBO
m Okt 2012 - Sept 2016 Project
=  Budget 3.2 Mio Euro

/ Proposal

\
—
WIND
Serviceability
Optimisation of the
Next Generation

Offshore Wind
Turbines
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O&O project
Monitoring en asset management van
offshore funderingen bij ParkWind

rije 'll%3> N . M
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Succesfactoren uitbouw blue energy

= Stabiel investeringsklimaat
= Netkoppeling
= Vergunningsbeleid
= Steun
= Bindende targets op gebied van HE
= Slimme specialisatie rE’
Voldoende middelen R&D& (overheden +
Industrie)

= Verdere uitbouw van ecosysteem

o T
\ S] T rl S © sirris | wwwe.sirris.be | info@sirris.be |
driving moustry by technology




%Generatiijatform 1

» Het Vlaamse innovatieplatform voor HE sinds 2004
= Bundeling van industrie en kennisinstellingen

= 2009: grootschalig project (23,5 mio € steun
vanwege de Vlaamse Regering):
= Fotovoltaische zonne-energie
= Energie obv biomassa

= Offshore wind infrastructuur (OWI-Lab) ‘W
= 2013: Gen4Wave oceaanenergie @

c/) . e — v
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no future without technology
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OWI-Lab

= Test- en meetinfrastructuur: klimaatkamer, FLIDAR,
meet- & monitoring systemen

= Koepelwerking industrie + onderzoek
= OWI-Lab gebruikersgroep (30 leden)
= 3 Vlaamse associaties (KULeuven, Ugent, VUB)

" \raag gedreven, industrieel relevant onderzoek
= SBO Optiwind, verschillende 0&Q’s, High Wind,...

= EU dimensie
= EERA (via Bera), JIP WIFI, proposal ERANET+ Offshore Wind

= O&M is een belangrijk thema voor bedrijven
'n VIS-traject “Offshore Wind O&M Excellence” in evaluatie "W
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Gen4dWave

¢ Actie plan voor Vlaanderen: Gen4dWave (Generaties) _

Gen4Wave gelooft in een significante rol ‘9

voor de Vlaamse innovatieve maakindustrie

In de waardeketen van golf- en getij-energie.

Gen4Wave wenst hieraan actief bij te dragen
en tegelijk de sector van de offshore

en kustwaterbouwkunde te ondersteunen.”

¢ Dirie pijlers
» Open T&R&D infrastructuur (G4WaveTank)
» Open Gen4Wave Energy Platform (GAWEP)

» (gesloten) R&D projecten
— E.g. call in ERA-Net Ocean framework, H2020, ...

=
JITIHIN

UNI(\-/;E}Q\JS_}TEIT UGent Confidential and proprietary — Jeroen De Maeyer 22



Gen4Wave — beoogde infrastructuur

¢ Golfbak: testen van schaalmodellen
» Offshore onderzoek
— Wave energy converters
— Tidal energy converters
— Offshore (floating) wind
» Kustwaterbouwkunde

¢ Te UGent campus Oostende, samenw.

waterbouwkundig
i UNIVERSITEIT
LABORATOR:UM GENT




De troeven van \X/gcgilrffi/laanderen

= Slimme specialisatie - FvT
= Opleiding en training

= Infrastructuur
= Onderzoek

FABRIEK VOOR

» |ndustrieel weefsel DE TOEKOMST

» Ecosysteem en faciliterende initiatieven zoals
Flanders’ Maritime Cluster en Greenbridge

= Specifiek thema: Operations & Maintenance
= ... en natuurlijk: de zee
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D http://www.sirris.be

D http://techniline.sirris.be

, #sIrris

m http://www.linkedin.com/company/sirris
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