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ABSTRACT Climatic characteristics were described using the LiDAR (Light Detection and Ranging) and the met-mast on
Dongbok-Bukchon region. The influences of meteorological conditions on the power performance of wind turbines were presented
using the data of Supervisory Control And Data Acquisition (SCADA) and met-mast of the Dongbok-Bukchon Wind Farm (DBWF)
located in Jeju Island. The stability was categorized into three parameters (Richardson number, Turbulence intensity, and Wind shear
exponent). DBWF was dominant in unstable atmospheric conditions. At wind speeds of 14 m/s or more, the proportion of slightly
unstable conditions accounted for more than 50%. A clear difference in the power output of the wind turbine was exhibited in the
category of atmospheric stability and turbulence intensity (TI). Particularly, a more sensitive difference in power performance was
showed in the rated wind speeds of the wind turbine and wind regime with high TI. When the flow had a high turbulence at low wind
speeds and a low turbulence at rated wind speeds, a higher wind energy potential was produced than that in other conditions. Finally,
the high-efficiency of the wind farm was confirmed in the slightly unstable atmospheric stability. However, when the unstable state

become stronger, the wind farm efficiency was lower than that in the stable state.
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Fig. 1. Obervation site: layout of the turbines (white numbers
from one to fifteen) at the Dongbok-Bukchon wind
farm
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Table 1. Instrumentation used for data collection

Observation )
Type (Model) clements Height [m]
Cup anemometer
(Thies First Class Wind speed 80, 78, 50, 40
Advanced)
Wind vane
(Thies Wind Vane Wind direction 78. 50, 40
First Class)
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(Wind CUBETM) Wind direction, |100, 120, 140, 150,
in
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(P—GE 6/11 economy)

*Measurement rate of CSAT3A: 10 Hz
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Table 2. Criteria for the stability cllassification

Stabilit Richardson Turbulence Wind shear
classy number intensity exponent
(Ri) (T1) (a)
Strong
i{(-1
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Table 4. Annual and seasonal mean wind power densities

Mean wind power density (W/m°)
Annual 273.0
Spring 186.3
Summer 130.9
Fall 278.0
Winter 494 4
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