installatien, ACCESS, O&IVl, and Safety.
Luc Rademakers, ECN

Why research on these topics?

What has been done?

What has-been achieved?

Are we ready?
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Wiy research?

Status 2004: < 300 MW offshore wind energy installed
* No operational experiences available

(installation, O&M, safety) Large uncertainties!
Onshore turbines used for offshore
(too low reliability and maintainability)

Installation methods from offshore oil & gas
(too expensive)

No dedicated vessels for installation and repair
No dedicated harbour facilities
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Wiy research?

Installation and foundation

e Offshore Oil&Gas:

— single pieces or small series  Expensive!

WWw.Nnornsrev.ak

o Wind farms:
Z |arge series of identical foundations
— optimal choice dependent on a.o.:

water depth, soil, available vessels, capabilities

of contractor, turbine size, harbour,...

J{~Reslilts of We@Sea research in perspective
_December-1-2, 2009, DenHelder, The Netherlands
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Wiy research?

O&M and Access

e O&M contributes @30 % to
kKWh costs and high revenue losses

Windcat workboat

“Onshore reliability”  to much corr. maint.

* Offshore visits are expensive™ «

04

Accessibility is limited due to harsh conditions

Models required to select optimal approach

Condition based maint. and FTC feasible?

J{~Reslilts of We@ Sea research in perspective
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Wiy research?

Safety

Additional risk to shipping and fishery

Labour safety regulations’unclear

- offshore Oil&Gas: too strict

- onshore wind: partly applicable

<" Reslilts of We@Sea research in perspective
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What has been done?

5.1 Installation & access (3)

5.2 Operation & maintenance concepts (5)

Safety (3)

" Restlts of We@Sea researchin perspectlve
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What has been achieved?

Installation

Cost analyses and sensitivity

studies performed (soill,

barges, distance to harbours)

Small complexity: steel monopiles

Medium complexity: drilled concrete monopiles

High complexity: gravity based or steel jacket

J{~Reslilts of We@ Sea research in perspective
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What has been achieved?
AMPEL MAININ

kAR as easy as crossing the street

Access

From conceptual design

studies to full-scale prototype

To be used even under harsh

weather conditions

Leads to high availability!

<" Reslilts of We@Sea research in perspective " | I
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Wat nas geern acrieved?



-Failure rate

-Repair strategy

Calendar
Based
Maintenance

BB
Loads&

-Time to failure

(Repair strategy)

=
.

Unplanned
Corrective
Maintenance

Condition
Based
Maintenance

Annual
O&M Costs
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