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OWI-Lab presents keynote speech and poster at IPF

25 April 2022, 02:00
Pieter Jan Jordaens

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
offshore structures, the connection types and ongoing studies set up through the Blue Cluster such
as the Boptic and Soiltwin projects.

Finally, Sirris's entry for the poster presentation was also approved: our poster on test infrastructure
of the large climate chamber (link) and its use for testing extreme weather events on wind turbine

machine parts will be presented on 27 April (16:30-17:30 local time).

Harsh environment validation testing using a large climate
chamber, cold-start-up test bench and large size ice spray array

Pieter Jan Jordaems

pleter|an jordaens @ sirvis be, Sirris | OW-lab (ww awi-lab be

Abstract and importance of harsh

wind turbines are more frequently mstallesd
in remote areas, where often profitable wind
conditions makes such sites amracive o
implement wind farms. On the other hand,
such locations sometmes must deal with
extreme harsh clamatic weathes conditions:
extreme cold (-45° C© onshore, and -20° C©
offshore} or hot temperatures (<5300 C),
strong winds and gusts, kigh humadity, snow
atrnospheric or splash icing conditions, hasi
of salty condenens depending on the site

por e = T
In cold clamate markets for example, wind
trbines need to be capable of operating
below -30° € and nead o be capable of
surviving -80° C which i challenging for the
machine snd s componsnts but alw for
insperion and maimtenance works. Some
TE@aar actions even need fo be postponed
dus to safety durng harsh weather
conditions and thereby affect the turbine
Fvaiabiimy and buskness casa

OEM's and component suppliers develop
specific cold, hot amd offshore cimatz
packages to increase the performance,
refiability and robusteess of the twrbine
Dedicated cold-stan procedures, the wse
other materials, lubrication or dielectric
fivsds and all kind of monitoring and
mitigation solutions when dealing with icng
are developed nowsdeys. i order to lesm
and validate how these harsh emaronment
packages operaie and perform i reallife
conditions a lrge dimate chamber fest
Pecilty was det-up in Befgum [Antwerp i

was i m—_

The facity and its assocated =0 and RED-
projects have specific atmention o oold
chimate testing and offshore high humadity
and tempersture cycling testing. Additional
test benches for cobd star testing of
gearbomes, the testing of tensformers and a
large-scade icing array were added as
additional festures o the large chmate
chamber to Tulfi specific imduztry mesds

Objectives

Clmate chamber tests 3t full system leval
specifically cold start and coofing tests ars
considered by product design and walidatian
EnginESrs 1o ensure the required performance
and refiabifity levels of their designs durng
operational gng survival conditions. Also for
certification purpofs [IEC S0O6E-2-1 for
example} specific profotype symem vahdanon
ests are mandatory or recommended to
ensure relable and save operations during
ertreme climatic events

Specific attention goes o low temperatore
cold start-up behsviowr of drve-tramd and
pitch B yaw solutions and s |ubricabion
parformance, the same drver can be found in
thas tecting of liguid filled transformar s and the
performante validaton of (new) di-electric
ank flukds. Challenges with respect 1o rotor
bomg, maceile oooler iong and ice blockage of
emefgency aicapes doors are also of
iMPOMAMRCE for CErtan e

Miost test procedures or functional wafidation
teaty can only be esstuted when the cimate
chamber is combined with mechaneal andior
electrical test egquipment o reproduce 3
represantative lesting emironment such a3 &
blachk start event [coid-Strt). As alternative to
espensive wind tunngl teming 2 large scale
icong armay can ba wsed for some pre-tests
related to stmosphenc and splash icing topacs.
Methods
in 2010 a large dimate chamber was built-up
in Balgium by Sirs o support the design
walidation testing of large and heavy wind
turbine components up o 150 on. The
clhmate chamber was foresesn with the ability
to mecredte -60° € o 4607 C climatic
emVironments in & 10,6 1 T B meters | Lowes)
test room. in order to perform resl scale
system testing of drivetrains to evaluste gnd
fadure events and coid start-up perfiormance

{meazuring the break-sway torguet, warm-up
imies @nad the fundbomnng of lubricaton units |
2 no-load test rig for cold start tests was abio
deveiopad to functionally s gearboxes |and
drivetrain  assemblies] during evtrems cold
e dvedld,

In prder o test lBguid filked transformers for
cold start functioning. a multi-Mw alectrical
test concept was biilt B the ieme demats
chafmbsar.
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Becently 3 new feature, 3 large scale ioing test
artay, was added that will be used to evaluste
[mEw] anti-ice coatings, ke detecton and de-
icimg Arategies a5 aliemathe 10 expensive

chmatic wind tunnek testing Certain

demiopment and validation tests can be
performed at firm with swch set-up before
advanred climatic wind tumnsl testng are
conmdared

Lesaon: learned from more then 100 validation
1esT CAMpakgns in [eatreme| harsh condetions in
tha climatic test facility of Sems has learmed us
that the fafure of small parts or componants
such s lubncstion pumps, valves, heasters or
even sensors which are tesied 55 individual
parts can sl cause wnforesesn failures when
wsed in a full system testing approach and
cauie downtime of the full twrbimne.

Mo component supplisns and DEM's mow
the added walue of Full rystem testing and they
put effort in developing dederated climate
peckages to gvercome the challenges dunng
harsh weather conditions. With more wind
anergy farms planned in remote sites and harsh

wedther conditions, end the ncreasing
frequeacy of ewtreme weather svants (durng
winter and summer), thara is a3 peed from
industry to test machines at real scale in those
challenging environments to prove the
periormance and refiability of the eguipment,

! sither for certification purpese and for rish
F  mitigation.
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DNVEL-RP-0383 - Extreme tempersiure consitions
for wind terbines
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