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Abstract : In order to examine how accurately the wind farm design software, WindPRO and Meteodyn WT,
predict annual energy production (AEP), an investigation was carried out for Seongsan wind farm of Jeju Island.
The one-year wind data was measured from wind sensors on met masts of Susan and Sumang which are 2.3
km, and 18 km away from Seongsan wind farm, respectively. MERRA (Modern-Era Retrospective Analysis for
Research and Applications) reanalysis data was also analyzed for the same period of time. The real AEP data
came from SCADA system of Seongsan wind farm, which was compare with AEP data predicted by WindPRO
and Meteodyn WT. As a result, AEP predicted by Meteodyn WT was lower than that by WindPRO. The analysis
of using wind data from met masts led to the conclusion that AEP prediction by CFD software, Meteodyn WT,
is not always more accurate than that by linear program software, WindPRO. However, when MERRA reanalysis
data was used, Meteodyn WT predicted AEP more accurately than WindPRO.

Key Words : 32 ol % (Wind Energy), v}& 8] E](Wind Data), MERRA(Modern-Era Retrospective Analysis for
Research and Applications), ¢17FA #(Annual Energy Production), A3 9 8HComputational
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Table 1 Site condition and wind turbine specification

Item Category Description
Locati 33° 26° 33.70" N
ocation 126° 50° 00.20" E
Capacit, 20 MW
Site pactty (2MWx10)
Altitude 140~178(m)
Terrain complexity RIX: 2.05%
Roughness length 0.001 ~0.4(m)
Model Vestas V80-2MW
. Rotor diameter
er_ld / Hub height 80m / 78m
turbine Cut-in / Rated /
Cut-out wind speed 4/ 14 / 25/s)
WA Fe A e AAE FEme =
HAH S 80m, 3B Eol= 78molH, 44 &
= IEC 61400-1° m&} Class IA 1S5S w2
Al o] ok,
A FARADA ) AYEFES B

o ~ B0% Ee 1 olge Aetxgeltt
[15). whebd A4 Fe0a e s g o)
s e,
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NS Fig. 19 o] 44k Feud ks
]

o
FTAFZHE ZH7; 23km 2 18km g ol A
7
=

AN

70m ol F& dolE 7t A=At do]
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4 317HA] 1dzteln, HY 7]7ke] do]E 7}
A A g ]

R -
T 291%°] AFERES Holth

Table 2 Description of met masts and SCADA system

Item Category Description
33° 27 2659” N
Susan 126° 51’ 03.91” E
RIX @ 2.10%
Location
33° 21" 20.45” N
Sumang 126° 40" 20.45" E
RIX : 2.91%
Met Ammonit Thies First
g | AAmEmOmeLer e (50m, 60m, 70m)
. Ammonit Thies First
Wind vane Class (70m)
Averaging time 10 minute
Measurement June 1, 2013 ~
period May 31, 2014 (1 year)
Model Vestas SCADA CX-300
SCADA Measurement June 1, 2013 ~
period May 31, 2014 (1 year)
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2.3 MERRA A#4 dolH

MERRA A4 HeolH= FA7]32d
(NWP)?! GEOS-5(Goddard Earth Observing
System Version 5)2] A& %5 3}A| 2~dlof A <l
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714 AEZA 197995 "l NASA A
Fa52 AFsta Jrh17] A5 AAel o3|
A= 1/2° x A= 2/3° x 72712] A7 FolA
o] A57F ATt

Table 3 Description of MERRA reanalysis data

Item Category Description
33° 29 59.99” N
Location 126° 40’ 08.41" E
RIX : 0.53%
MERRA Height 50m
Time interval 1 hour
June 1, 2013 ~

Analyzed period

May 31, 2014 (1 year)
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Fig. 3 Monthly average wind speed at met masts
and MERRA data point
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Fig. 5 Wind rose at met masts and MERRA data point
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Table 4 Relative error for AEP according to height

WindPRO Meteodyn WT

Site H:’rf)ht app |Relative| ppp Relative

(MWh/y) (%) (MWh/y) (%)

50 |514182| 158 |44924.0| -11.74

Susan 60 |526056.2| 352 |473296| -7.01

70 |52384.8| 298 |481675| -5.36

50 [45936.4| -9.70 |38828.2| -23.69

Sumang | 60 |47277.1| -7.04 |40450.1 | -20.50

70 | 47847.7| -591 |41909.5| -17.63

MERRA| 50 |64759.9| 27.39 |568729| 11.82
PN
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