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Prediction of Energy Production of China Donghai Bridge Wind Farm
Using MERRA Reanalysis Data
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Abstract : The MERRA reanalysis data provided online by NASA was applied to predict the monthly energy

productions of Donghai Bridge Offshore wind farms in China. WindPRO and WindSim that are commercial
software for wind farm design and energy prediction were used. For topography and roughness map, the contour
line data from SRTM combined with roughness information were made and used. Predictions were made for 11
months from July, 2010 to May, 2011, and the results were compared with the actual electricity energy production
presented in the CDM(Clean Development Mechanism)monitoring report of the wind farm. The results from the

prediction programs were close to the actual electricity energy productions and the errors were within 4%.
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Table. 1 Informations of SL3000/90
Rated Power 3000kW
Rotor diameter 9Om
Swept Area 6,362m’
Cut in wind speed 3 m/s
Rated wind speed 13 m/s
Cut-out wind speed | 25 m/s
sto] thal F= bkl A SL3000/90

5
T HH

22 HAGA 24

LAGA S EFHE A AFS RAP ]
$18l vl= NASA(Natioan Aeronautics and
Space Administration)oll A A& 3l 90m &
A4S zh= SRTM (Shuttle Rader Topography
Mission, 90m Resolution) %] 1% 5 2 (Digital
Elevation Models, DEM)< o] &3t A&
HAA719] A5+ F=9]2 (Google Earth) 9
AAEE &t o, PR e} A EAZT
ARE GASE AFEHALS 48 A HA
2~ (GIS: Geograhpic Information System)
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2.3 MERRA Al 314 dlo|H
MERRA AIs14 A5 w5 NASACA
Agshs AnE2A ATA8 st vt
713 #AF2 5 55 GEOS-5(the Goddard Earth
Observing System Data Assimilation System
Version 5) 7’459 7] 255 3A 2~
(Atmospheric Data Assimilation System)ell
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Fig. 2 Distance between Donghai Bridge Wind Farm and

MERRA
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Fig. 3 Analysis of Wind Data(%). (a): Wind Rose(%)
(b): Energy Rose(%)
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Table. 2 MERRA reanalysis data

WindPRO | WindSim
Mean Wind Speed (m/s) 6.43

k 2.53 255
c(m/s) 7.33 7.34
Air Density (kg/m’) 1.224

Weibull Parameter

24 HAF dF Z2 I

sato] tal FE A g o
AwubA g vlwasly] 9 e wnl=e] EMD
Abell A 7EHeE WindPRO 2.8 Z 2 233}
Z9]0] WindSim ASel A s 44§
SF(Computational Fluid Dynamics, CFD) 3=
2332 WindSim v6.0"'?& AF&319 o).

(1) WindPRO
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A3ttt WAsP(Wind Atlas Analysis and
Application Program)+ 1987'3 @lnl=2] Risg
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ALEA @ PGr L2 P otk WAsPL U
7173 Al % (Atmospheric Boundary Layer)W] 2]
H7lEe] dgel 7125 Fa e oy W
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Fig. 4 WindPRO modeling

(2) WindSim
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Table. 3 The results of MESH Generation in WIndSim

Total
6,400,000

Grid spacing(m) X v z
Number of cells | 400 | 400 40

ﬁ 4224

Fig. 5 WindSim modeling

Table. 4 Resuls of Height Distribution Factor in WindSim

T2 ek eglel 11/1€ Hxl &} WindPRO
9} WindSim o 5295 vlasigiv. 2zl A
CDM H.31A o)A AAE B ZFe 5
T AT el g A=Al o5

%

2 oofr o of

e
Bl oA R o2 O oM lo oo g
[{o)
[@))
[u—
X
i
=
2
=
@)
_Y\_i‘
=
j)
o,
%
B
lo,
—
—
=
o

Mo (K = &

Ol WK
I
i)
td

>
=

<N
L BEE @A )l MERRAH|o]H
el ALs} gl B el A A
i 96.1%5F AA FHE I
o Aolz e WAT Aom worAT)

o g oot

z—dist, min (m) | z-dist, max (m) Table. 5 electricity energy production predicted by

1 35 33 WindPRO
2 E)g 122 EC LS . v A By VR P
' ; G | MWh) | afwn) | |

4 28.1 26.4

- e o 7 10720 | 15429 | 14,827 38.3%
p 81 52 8 12216 | 12556 | 12066 -1.2%
7 592 ey 9 15214 | 15832 | 15215 0.0%
8 71.0 66.8 10 22,519 25,262 24277 7.8%
9 832 785 11 9726 | 10,172 9,775 0.5%
10 96.8 91.0 12 25080 | 28211 | 27111 4.4%
1 19903 | 19,756 | 189%6 -4.6%
2 15265 | 12620 | 12128 | -206%
3. a7 & 3 17966 | 14421 | 1389 | -229%
4 19361 | 18232 | 17521 -9.5%
CDM B3 oA 7l dd @ 257k 2010 5 | 19202 | 17047 | 17247 | -102%
W79 T 2011 5 7EA1 9] 1171 digk #} g7 | 188071 | 190438 | 183011 -2.7%
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Table. 6 Electricity Energy Production Predicted by
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