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ffshore prospects
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¢ ﬁim %%igﬁiiﬁ Main Markets for offshore
o [E. M. EE. 2. E P E

- D, UK, DK, USA,NL, B, S, F, ES, El, PRC

« 2002EEER TH T iAE 2005 —2007FEK K B &
K21 -5GW

UK DTI market survey 2002 — development at the rate of 1-5 GW per year for 2005 — 2007

« BEINNEERK TR _EX- SR E A B

It is generally accepted to be windier offshore than onshore — but only when compared to flat
terrain at sea level

o RRYNE XL 2004 (GHAZEAFRSFHRBIE) —
¥ b X B, e i A2 R B 30 %6 Y 7 3K
;?fgﬁo\/r\gr\ll\cljir%urope” 2004 (GH for Greenpeace) - how 30% of EU demand could be met by
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Wind flow offshore

%xg%%ndamentals
« RRELI (M BHEFm)

Upper atmosphere (Geostrophic conditions)

3'3 Bﬁﬁgj"% n[['ﬂ Fetch effects
iﬁ%ﬁ*ﬁ*ﬁ}g Surface roughness

- 'fEE) OOOO].}K_OOO].}KLOW around 0.0001m to 0.001m

° 1&?ﬂuﬁ‘:‘bﬁmw turbulence
- m&gwmd speed and swell dependent
° 1&6 < mggw ) Low “shear”

j( i% % ﬁAtmospherlc stability
- NigK B =SSP R 2

Measure of the heat transfer from the sea to the air

- ST B HIR S

Affects the amount of mixing within the flow

- % nmﬁﬁ)?: B/] ﬂ:; J0N Also, affects the boundary Iayer shapti )
Z< %_ﬂﬁjﬁ-ﬁ@% l5][':?_N_o_topographic enhancement

A X Height [m]

S,Zi"}J }XL:‘IEMean wind speed [m/s]
0.03*HREE — &= MBI

shear profile for roughness of 0.03 — high shear

0.0LHREFE B — (KX EY )

shear profile for roughness of 0.001 — low shear
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Y‘ _I:‘m%i‘ E\Wind data offshore
H:’i?ﬂﬂ jﬁﬂ%Monitoring options

¢ ?@LﬂﬂﬂﬂOﬁshom mast
— {RANH XE PELow uncertainty

- %ﬁEZIKHigh cost

° %@J:??*E‘Offshore buoy
- HEARH E HModerate uncertainty
- ﬁEZI:':F'%Moderate cost

¢ ?@#ﬂﬂﬂﬂCoastal mast
- %Kﬁﬁﬁ'ﬁmgh uncertainty
- ﬂ:&ﬁEZIKLow cost




VT m%&jﬁ‘wmd data offshore

° mmﬁ:}’%ﬁ @]Wind maps
- RIS@
- GH/GL
- POWER study
- RE Atlas

¢ %@Lﬁﬁgﬁomhom databases
— K% JAIVET office
— NEXT / NESS
- ?@}%%%%Coastal MET stations
- ?@J:qz‘éTOffshore platforms
- 'kT*ﬁLight vessels
- %ﬁﬂﬂ‘,“ﬁ!ﬂsmp observations
— £ [E] 3R b 1 P 52l B S S AT B

Historical measurements on fixed structures e.g. lighthouses
- l&ﬂ“i”g@besign Guidelines
- LR (EERFEH]) Al Previous (published) reviews
- j(ﬂﬁi()ﬁlﬂﬂﬂ %’Q%Earth Observation data
- BT/ EE&&URmaws‘ls—/—Mégogbélg models
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> _tmmﬁj\*ﬁwmd analysis offshore

[E Bﬁ\EﬁﬁYh stage approach

ad 7y

B B iipa By RIR TR AN 5

PREDICTION
STAGE DESCRIPTION DATA SOURCES UNCERTAINTY
.| BEHEE | REAHE, SREME | EEE
Site screening Wind maps, published estimates Very high

5 AT HERF ST EOH#E, WFE %k =

Feasibility EO data, coastal met stations High
s | PV | ARG, BmEE i
Interim assessment Coastal mast, onsite buoy Moderate
.| BRE L3590 RFF fi%
Final assessment Onsite mast Low
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_tmméj\*ﬁwmd analysis offshore

m&4 . %@;{ﬂzfﬁ Stage 4: Final assessment

ad 74
||

« MCP (UE-HSMEaHr-HilD 5E_ERERL

MCP (Measure-Correlate-Predict) as onshore

—%%%%Ngmﬁﬁﬁﬁ% KB EE o AT B X

Prediction of wind data offshore by correlation between site measurement and reference station

2

Attention to:

- ROV B 221 R

Identifying and quantifying mounting effects

- AF R R

Boundary layer modelling
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7/{ Eilx_._.?J\?)r\'“Energy prediction
HE EXREGRE, BRETR

As onshore primarily, but

. BTN

Minimal topographic effects

- BRBKHAREER

Wake losses likely to be higher

- Bi&imii S BRIk R &S

Lower turbulence results in slower wake recovery

- BERHIX

Larger wind farms

- B r] ge3g N a) 2R

Although there may be more scope to increase
spacing

« AAIHRK T HEENR R

Availability much more complex
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Y ) {ﬂ;% 'ftl:Sea-state conditions

y *ﬂﬁ%ﬁ

Normal conditions:

« IRE. FAARESH (Hs. Tz&XES A ED

Distributions of wave height, period & wind speed
(scatter diagram of Hs, Tz, and wind speed)

IR TS 7] B 50 A P

Distribution of wind-wave misalignment

.+ WRAERE

Wave energy spectrum

- WIWTLH

Tidal range

o VUL I R T )

Current velocity and direction
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;‘i \ ‘{ﬂ;% 'ftl:Sea-state conditions
o MR PRy 5 A

Extreme conditions:

 PPRIEME: Hy, / T,1» Heso / T,50

Extreme spectral values: H , / T,,, Hyso / T,g,

« WERIRE . AL 7 R RE

Extreme wave height, period, direction & type

o PR BRI N b XN

Storm surge plus extreme tidal height

» R

Extreme currents
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/:s'ﬂiﬁ ; _l:}%/} nﬁ Other offshore effects

o« BB
Tidal effects
- WAt E E %)
Vertical shift of the boundary layer
- MZIREFHETE (MSLAH
BTN

Clear datum should be defined (MSL for
energy prediction)

. ARZ W

Low level jets w
o RIRAHE N

Wind-wave interactions
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p \,ﬂﬂ}‘p 2 _I:% l][I:LIJ Other offshore effects

}‘ﬁ Iz‘ﬁ )XLSea Breezes
o« A2 X

What is a sea breeze?

Pty 2 UV I B BE R

land heats up faster than sea

<

o EEAEMME KE

Mainly a low wind phenomenon FY
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