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« What data you need
 What you use it for

« This hour: where to get data from
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OWT Design Procedure

v' Fatigue Loads
v' Extreme Loads

\ 4
Site-specific
environmental data
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OWT Design Procedure

v Installation
v Maintenance

i

Site-specific
environmental data
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« Instantly available environmental conditions
 Not on Site Location
e Different Sources to choose from

“"What to do?"

|

Case Study
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Offshore Windpark
Egmond aan Zee
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 Which data sources are available?

e Measurements
o Satellite observations
e Hind-cast data
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« Wave buoy

7
TUDelft




« Step gauge

A
A
o

electrical
resistance
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e Laser or radar altimetry
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e Dutch National Institute for Coastal and Marine

Management

e Since 1979
e 9 |ocations

* Free to downloa g i
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Favaorites Tools Help | i
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“npwpwy, Jolfklim aat. nlfindex. cfm Ppage=genereren.simultaanload=mis/distributions_sim_ML.html j G0
« _ 4 © B
Ministerie van Verkeer en Waterstaat
arize...
=
Extreme waarden voor golfperioden
Monitoring
Uitleg
Genereren
golfklimaat
Bestanden
Kengetallen
Kans- en
overschrijdings-
verdeling
Simultane
list kansverdeling
Richtingsafhankelijke
kansverdeling
Persistentie
Extreme waarden van de
Real Time
golfgegevens
Links Extremen golfperiode Trm-1.0
Literatuur
delmare.tud.. Meetlocatie e : 107
“'s face _S.u:hlerrrmnn'lkn_ng,nnprd ; 1555
Eierlandse Gat : 2 47 13,53
k1'3a_.|:d_atforml _ ; 13,66
[Irmuiden rmunitiestortplaats 24 13,16
Meetpost Noordwijk : 12,08
Euro platform 10,78
Lichteiland Goeres 10,63
Schouwenbank 7 10,33
bosk i 2 : :
Scheur West 10,14
e Extreren qolfperiode T2
Meetlocatie 0 1072 1073
Schigrmonnikoog noord ; 10,38 11,14
Eierlandse Gat .98 9.77 1042




Real data

Freely available

Long periods of measurements
Wind data not always included
Only few locations
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e Similar monitoring projects in other countries

WWW.Noaa.gov

National Oceanographic
and Atmospheric Agency
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IJmuiden Munitie
Stortplaats
Meetpost Noordwijk
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e There are more data sources available!

o Satellite observations
e Hind-cast data
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o World-wide measurements
e Less accuracy
 Not continuous
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Prediction model
Uses many different measurements

STORMSURF
0C8hr Hindeast

2008 Stormsurt
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 NESS-NEXT:
North European Storm Study

e 25 winters

o 7 full years
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1 Auk
2 Brent

3 Buchan

4 Dowsing

5 Edda/Ekofisk
6 Eurochannel
7 Europlatform
8 Forties

9 FPN

10 Haltenbanken
11 Tjmuiden

12 Isles of Scilly
13 K-13

14 Leman

15 Magnus

16 N Cormorant
17 OWS Lima
18 Pembroke
19 (Seasat)

20 Seven Stones
21 Sole Pit

22 Traenabanken
23 Utsira

24 West Sole

26 Frigg
27 Halten

28 Tromsoflaket
29 South Uist
30 DB1

31 DB2

32 DB3

33 Dan

34 Statfjord

35 Fulmar (Auk)
36 GasSt3

37 Gas St 4a/db.
38 Gom

39 Kinsale Head
40'Beryl

41 Cromer

42 ELD

43 Fitzroy

44 Flamborough Head
45 Foula

46 Valhall

47 Vergoyer
43 SON

49 OWS Mike
50 Beatrice
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 NESS-NEXT:
North European Storm Study

30 x 30 km grid: high
density

Includes wind data

Only available for NESS
partners
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1 Auk
2 Brent

3 Buchan

4 Dows

5 Edda/Ekofisk
6 Eurochannel
7 Europlatform
8 Forties

9 FPN

10 Haltenbanken
11 Tjmuiden

12 Isles of Scilly
13 K-13

14 Leman

15 Magnus

16 N Cormorant
17 OWS Lima
18 Pembroke
19 (Seasat)

22 Traenabanken
23 Utsira

24 West Sole

25 Brae

26 Frigg
27 Halten

28 Tromsoflaket
29 South Uist
30 DB1

31 DB2

32 DB3

33 Dan

34 Statfjord

35 Fulmar (Auk)
3 St3

37 Gas St 4a/db
38 Gorm

39 Kinsale Head
40'Beryl

41 Cromer

42 ELD

43 Fitzroy

44 Flamborough Head
45 Foula

46 Valhall

47 Vergoyer

43 SON

49 OWS Mike
50 Beatrice
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IJmuiden Munitie
Stortplaats
Meetpost Noordwijk

NESS/NEXT
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/@ waveclimate.com - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help

G- o - D 2 ) Qearch (lrevonss @veds (8] By b 0l - = O 0l @ D

Address I@ htkp: v, waveclimate . comfogi-binfquery

it

S www.waveclimate.com

Presence of altimeter data

* 1 Mdata
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a0s
180E 1200 BOW 120E 180E

Navigating through the chart

Latitude |D degrees ID minutes |NDI’Th _ﬂ

Longitude [0 degrees |0 minutes |East x]

Zoom infout |ZDDm in _'I “iew chart of |Presence of altimeter data j

Size of the data area |EDD krri 'I Update map: |

0K | Feset | |
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Easy access

Satellite observations from 1985
Global

Pre-processed

Not continuous

Includes wind data

Also includes hind-cast data

Still improving
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2 Options for data:

e Data from Area

% oofve palnt

« Data from gridpoint model
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IJmuiden Munitie
Stortplaats
Meetpost Noordwijk

NESS/NEXT
ARGOSS
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[Jmuiden Munitie

Stortplaats
Meetpost Noordwijk

NESS/NEXT
ARGOSS
Met Mast
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« NSW Met Mast
e Data since May 2004
e Wind farm designed earlier
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[Jmuiden Munitie

Stortplaats
Meetpost Noordwijk

NESS/NEXT
ARGOSS
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Comparison between different data sources

e IJmuiden Munitie Stortplaats
e Meetpost Noordwijk

« NESS/NEXT

 ARGOSS: 2 gridpoints
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Calculation Procedure

Palmgren-Miner rule:

15 Load Cases Stress history N
at mud line D= Z(WIJ <1

i=1

Hs-Tz scatter diagram

OWT model
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« Combined scatter
diagrams
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e Reduced Load Cases

[Jmuiden Munitie Stortplaats

Vhub Hs
state (m/s) (m)

3,30 0,25
3,54 0,75
3,57 1,38
6,69 0,25
6,98 0,75
8,15 1,25
10,36 0,75
10,87 1,75
12,02 1,25
12,98 2,25
14,80 2,75
16,29 3,25
18,07 3,91
19,70 4,89
22,00 6,12
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« Wind and Wave Simulation
e Wind Shear: Power Law
e Turbulence Intensity 12%
* Pierson-Moskowitz Wave Spectrum
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o Offshore Wind Turbine Model

Rated power 2.75 MW
Rotor diameter 92 m
Number of blades 3

Hub height

Water depth

Scour depth (? 1.8*D)
Fixity depth (? 6*D)

Tower base diameter
Tower top diameter

First natural frequency
Second natural frequency
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e Simulation Results

20-year cumulative Relative damage ratio [%)]
damage ratio D [-] (NESS/NEXT = 100)

ARGOSS N53° 1.58 97.8

Source

ARGOSS N52° 1.24 76.5

[Jmuiden Munitie

Stortplaats 162 106-5

Meetpost Noordwijk 1.09 67.6

NESS/NEXT 1.61 100.0
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[Jmuiden Munitie

4

Stortplaats
Meetpost Noordwijk

NESS/NEXT

/‘N

67.6

/Fp
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¥ ARGOSS

o
=
C

]

NESS/NEXT=100%
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e Examine different data sources if available
» Be critical, be realistic

e Know what you're doing
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