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Comparative Analysis of Commercial Softwares
for Wind Climate Data Analysis

Hyun—Goo Kim*

This paper reviews three commercial softwares for wind climate data analysis in wind resource assessment;
WAsP/Observed Wind Climate, WindRose and Windographer. Windographer is evaluated as the best software because of its variety
of input data format, analysis functions, easiness of user interface, etc. For a quantitative understanding of uncertainty depending
on software selection, a benchmark is carried out with the met-mast observation dataset at the Gimnyeong Wind Turbine
Performance Test Site. It is found that Weibull parameter calculation and air density correction have a dependency on the software
so that such uncertainty should be considered when an analysis software is selected. It is confirmed that annual energy production
calculated by WAsP using a statistical table of frequency of occurrence may have some error compared to a time-series calculation
method used by the other softwares.
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2.1 WAsP/Observed Wind Climate
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'test_data' Observed Wind Climate

Report produced by WAP OWC Wizard (version 2.1.2), on Monday, March 29, 2010 at 42235 PM
Site description: ‘test_data’; position: 33.5°N 126.7°E; anemometer height 68 m.
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%! 1. Analysis result of WASP/OWC v2.1.2.
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2.2 WindRose
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Measurements Period : from 7/6/2008 to 12/29/2009

Mean Wind Speed (at 68m height) 5.6 mis
Mean Turbulence Intensity (at 10mis) 98 %

Max. 10min Average ¥Wind Speed 22.2 mis {12/5/2008 10:00)

Maximum Gust 28.8 mis (12/5/2008 11:50)
Uncertainty of Wind Speed measurement 0.2 mis

Mean Wind Power and Total Wind Energy 2504 Wattim* 1063.7 KWh/m*
Autocorrelation coefficients 0.858 (1 -hour) 0.973 (10miny
Weibull Distribution constants

shape factor (k) 173

scale factor {C) 6.4 mis

Total number of valid data 25488

Included number of calms (<Dm/s) 0

Missing data 52560 ’(57.3% )

Expected WV.T. energy production 879,076.5 Kvwh {Unison U57)

W.T. Capacity Factor 272 %

(Pav=1.180kgim’)
Calc. Mean Wind Speed at 68m height 5.6 mis 5

'WT Annual Energy P i cap. factor

calculated from data 1,814,023.5 Kiwh 27.23%
1,902,041.9 Kwh 28.55%

NNW  31.00%

N 23.08%

NNW 1383 %

N 10.74 %
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8! 2. Analysis result of WindRose v3.88-5.89.
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2.3 Windographer

ZlUth Mistaya Engineering AR AJAY o 2] €]
A& ##3t 22 W HOMERS] /AL, o]#et 4

J&! 3. Analysis result of Windographer v2.0.
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# 1. Comparison of the software functions
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J&! 4. Air density variation map during July to December.
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H 2. Comparison of analysis result of Waljeong met-mast data by the wind climate analysis softwares

Software Windographer WindRose WAsP/OWC WindPro
Measurement height (m) 68
Valid records, N 25,488 (10min—averaged)
Data recovery rate (%) 100
Mean wind speed (m/s) 5.63
Max wind speed (m/s) 22.22
Weibull parameter k 1,709 1,725 1.71 1.76
Weibull parameter ¢ (m/s) 6.322 6.413 6.4 6.42
Mean power density (W/m2) 255 250 256
1=hr autocorrelation coefficient 0.912 0.858 - -
Wind shear 0.124 0.141 no 0.124
Annual Energy Production (MWh/yr) 1829 1815 - -
AEP without density correction (MWh/yr) 1852 1854 1894 -
AEP calculated by Weibull 1892 1939 1935 1934
parameters (MWh/yr) (-2.2%) (0.2%) (=) (—0.1%)
B39t g AZEY 09 FARA At 7H 4= Q= 2 SPEUFUS
BREs gedoz el sl 1Y SAEAE
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