Su

f,

0

SOfr

0
4
O
Al




Offshore Wind Costs Falling Steeply

Prices have declined and are set to drop further
Il Historical price I Forecast
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In the UK Target Cost of £100 per MWh by 2020
In 2015-2016 actual cost was £97
In September 2017 £57 was achieved in auction
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Advances in turbine capacity and size
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Foundation Types Depend on Water Depth
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Fixed Bottom Foundations — Monopiles
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2014 Rankine Lecture

TUDelft

Water Depth (m)

iy
o

(48]
o

Md
o

=
o

'\/\/\/\/o\’

Olackets
A Monopiles to end 2014
A Monopiles 2015 on

2 4 6
Turbine Power (MW)

With thanks to David Maloney
DNV-GL




Discretionary Project Steering Committee
— A
== DONG & RWE
TRUST energy Caniel Batmnn 1
-Jan hMathiasan Morien Lingasnd Chris Lasch Emmet Donegan -
L8
. -
@SSE  GTsaoi D) Statkraft vameweau P I S A F rojecC t
Al Smilh | Mk Boss P4 Johannes Stra Enin Sonil Hesper Fioed Jensan
" " hmical | | Project Partner Technical Experts
Independent Technical Review Pane i,
pe Lead Partner e DONG
energy
NQL‘ D D N G LS Chistian Le Bt s, 4 Scarbgrough
Chasnman: Prefessor Gudmund  Elsund energy " |BERDROLA RWE i
vl Wiy | Er
m e Bartoa borsa  onopan | ol v Cowden
=3 Project Manager: R V%rk
Lo Hamee: D Fabaan Karsch Jespor Skav Gratked ' SSE =% statoil Leada .‘/ .
» E_f}m Technical Manager: Man Srith /Mika Rose Pl Johannes Strem o - Hull te St S lte
Asasar gl st Wuss Wood ;3 Statkraft VATTENFALL e at Britain
Profegsor Wermes Hue ar WoHen ket 59“1"1—
- Nanochels Hassanzaden 1ester - \ mo
5; Sheffield
<)
District
Academic Work Group ,B;S,,f,’fk
Assisting .. A Testing Notingham
niversity of
Consultants . e By Contractors
Professoe Cuy Haukby, Dr Harvey Burd, O Chrs Martn, Or Rees MeAdam
imperial College ’ Leicester Norwich
Landon I o Peterborough o
Imperial Colege London o
Professor Richand Jarding, Prafessor Devid Poifs University College Dubin ENGLAND
Prafezsor Lidim 2dravkovic, Or David Taborda D Kon Canvin, Dr Peul Dahesdy
lpS\gich Th
s | M40 | [ | .
®1 oo Dunkirk -
Swindon . :
a Reading Lonodon = t e St S It e \?!
4 [ 25 |
North Wessex Canterbury
Downs AONB | M23 |
= South Downs 1420 |
National Park
Southampton Y
Q Briggton

]
TUDelft

engts™ Channel

. o
.oum%mouth Portsmouth

M aaxl~y




Move from Industry Standard p-y
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Ultimate vs In-Service Response

capacity:
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Dynamics and Natural Frequency

Wind profile
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adapted from Nikitas et al.(2016)
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Axially Loaded Piles for Jacket Structures

Qpredicted (M N)
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Field Tests on Ageing (Jardine et al. 20006)
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- Aging Tests

| Load
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Normalised
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Time after installation: days
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CPT q. (MPa)

Site Conditions
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Suction Caissons
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Installation Process
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Typical Soil Variability
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Effect of Permeability

Failure states simulated (Z<0)
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Sampled permeabilities
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Conclusions

1. Overview of the type of foundation systems

2. Monopile design methods have improved significantly
still work to do on cyclic loading, load-interaction
effects and dynamics, the most important parameters
relate to small strain stiffness

3. For jackets still uncertainty about axial capacity —
aging provides reserve capacity but sensitive to local
variations in CPT.

4. For suction caisson knowledge of the presence of
obstructions and low-permeability layers is critical —
also obstructions such as cobbles and boulder.
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