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OWI-Lab presents keynote speech and poster at IPF
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Pieter Jan Jordaens

1. Not only chocolates and beers, but also our expertise and experience in offshore wind energy
has now become a Belgian export product of worldwide fame. This will be demonstrated once
again at the International Offshore Wind Partnering Forum (IPF), North America's leading
conference on offshore wind energy, which will take place from 26 to 28 April. Sirris, as
coordinator of OWI-Lab, is proud to be giving a keynote speech at this industry meeting.

The IPF is organised by the Business Network for Offshore Wind in Atlantic City, New Jersey, USA,
and intends to connect global supply chain leaders and companies by providing unique networking

opportunities and offering the latest and most relevant industry updates, from technology and policy
to safety and siting. The conference will be attended by about 1,500 visitors from all over the world,
154 speakers and a trade fair with 137 international exhibitors.

Presence of OWI-Lab

Because wind energy is expanding so quickly, these events are also becoming more relevant. The
Belgian presence is therefore significant. On 27 April (13:15-14:15 local time) Sirris, as coordinator
of OWI-Lab, will give a keynote presentation on the experience of 12 years of R&D campaigns and
innovation projects in offshore wind, together with Belgian companies 24SEA, Marlinks and Jan De
Nul, and in cooperation with the Blue Cluster. The presentation will be on ‘Cost Reduction and
Lifetime Extension for Foundations and Cables’, covering topics such as the importance of a
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thorough understanding of geotechnical parameters and digitalisation (through monitoring) to
reduce CAPEX and OPEX costs associated with foundations and cables. We also share lessons

learned from more than a decade of research in structural health monitoring (SHM) of different
nffechnra ctriintiirae tha ~rnnnarntinn hinoae and AnAninA ctiidiac cat 1N thraninh +he Blue Cluster SUCh

Harsh environment validation testing using a large climate

chamber, cold-start-up test bench and large size ice spray array

Watat 1 Jardaens - on test infrastructure
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Abstract and importance of harsh Objectives s

wind turhines are momns frequently installed
in remote sreas, where often profitable wind
conditions makes such sites amractive o
implement wind farms. On the other hand,
such locations somaetimes must deal with

ertrema harth clamatic weathes conditions
extreme cold (-45° € onshore, and -20° C
offshore} or hot tempesatures (=507 CJ,
strong winds and gusts, kigh hoemadity, snow
strmoipherc or splash iong conditions, hasi
or salty condesons depending on the site
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in cold clomate markets for esample, wind
trbines need 10 be capable of operating
below -30° € and nesd w be capable of
surviving 30" € which i challenging for the
machine and s components but alo for
inspermon and mamlenance works. Soms
repas actions even need to be postponed
dus to salety donng hanh  weather
conditions and theieby affect the turbine
avadabilmy and business ass.

OEM's and component supplers develop
specific cold, hot amd offshore Ccimate
packages to imcrease the performance,
refiability and robustness of the twurbine
Dedicated cold-fiam procedures, the e
pther matenals, lubncation or delectnc
fiusds amd all kind of monitorng and
mitigation solutions when deading with iong
are developed nowsdeys. m order 1o jesm
and valdate how these harsh emanoamsnt
packages operate and perform m reallife
conditions a large dimale chamber et
Facility was $&t-up in Bessium [Amtwerp )

The faolry and its assoaed es and RALD-
projects  have specific aftention 1o cold
chimate testing and offshore high humaidity

and tempersture cycling testing. Additional
test benches for cold stant wsting of
gearbowes, the testing of transformerns and a
large-ade  icing array wers added as
additional festures o the lwge chimate
chamber to fulfil specific industry meeds

clmate chamber tests 3t full sysem bewi
spacificaily cold start and cooling tests are
considered by product design and walidatwan
emgingsrs 1o endure the required periprmance
and refiabiiy lavels of their designs during
operational gog survival conditions. &lso for
certification purpote (IEC &006E-21-1 fior
exsmple] ipecfic prototype fyMem vahdanan
tests are mandatory of recommendsd to

ensure refable and save operations during
evtieme climatic svents

Specifc attention poes to low temparatore
cold start-up behaviow of drive-train: and
pitch B yaw solutions and s |ubricaben
parformanca, the same driver can be found in
thae testing of liquid filled transformers and the
perfarmante vahdabon of (hew] di-eleoric
tank flusds. Challenges with respect to rotor
cng, nacefle cooler iong and ice blockage of
EmargEncy astape doors am ako of
imipomance for certam sies

Most sest procedures or functional safidation
teity @n only be exsfuted when the cdemate
chamber is combined with machanical and/or
elacincal test eguipment o reproduce @
representative testing emaronment duth & &
biack star event (cold-stat). As altermative to
eapengive wind tunne teming 3 large smle
icng armay can be used for some pre-tests
related to atmosphenc and splash icing topics.

Méthods

in 2010 a large dimate chamber was buiit-up
m Baigiom by Sirn o sopport the desgn
walidation testing of lage and heavy wind
turbine components up o 1%0 won. The
chmate chamber was foresesn with the ability
to recreate 60" € @ 480" C chmatic
enyironments in & 10,6 1 Tx & matars [Lawek|
1=t room. in order to perform real scale
system testing of drivetrzing 1o evaluate gnd
falure evenis and mid sart-up perioemance
{meazunng the break-sway torquiss, warm-up
times and the functioning of lubrlcation units)
@ no-load test nig for cold start ests was abo
devaiopad to functonally test gearbowes (and
drivetrain amemblies] during svtrems cold
Chmate ayents.
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In order to best lquid filked transformers for
cold start funchoning, 3 multi-RW slectrical
heat concespt wwas built in the same cimate
chamibear
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Becently 3 new feature. 3 large scale oing test
array, was added that will be used to evaluate
[mew) anti-sce coatings, ke detechon and de-
icimg strategies @5 altematie 10 expensve

chmatic wind tunnel testing  Certain
demdopmaent and validation tests can be
performed at first with swch set-up bafore
advanced climatic wind tunnsl temng e

Lessans learned fram more then 100 validaton
a5t CAMpAEns in [eatrame| harsh condaions in
tha climanic test faciiity of Samis has leamed us
that the faiure of small parts or components
iuch 35 lubhestion pimps, valved, hedters of
even sensors which are tested as individual
parts can sl cause unforeseen failures when
wsed in @ full system testing approach and
cause dowirtime of the full urbine.

Mot component supplisrs and DEM's know

the added walue of Full ystemn testing and they
put effort in developing dedcated climate
peckagss to ovenome the chaflenges durmg
harsh waather conditions. With more wind
anmrgy farms planned in remote sites and harch
weather conditions, end the ncreasing
frequency of extreme weather events (dunng
wwnier and summer], thare is a need from
wedustry to test machines at real scale in thope
challenging  environments o prove  the
performance and refiabiity of the eguipment,
mither for certification purpose and for nsh
mitigation.
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