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Abstract

The main objective of this thesis is to study the feasibility of wind farm
power plants along the coastal lines of southern Thailand using the 3-year wind data
recorded during 2008-2010 at the height of 20 m, 30 m, and 40 m obtained from 18
wind energy research stations. The 10-min wind data were classified into included
and excluded wind speed in order to analyze the site specific wind shear coefficient
for extrapolating the wind speed at the height of 50 m. Results showed that there were
5 potential stations for installing a wind turbine, i.e., Tha Chana in Suratthani
province, Chana and Singha Nakhon in Songkhla province, and Pak Phanang and
Huasai in Nakhon Si Thammarat province. The mean wind speed was in the range of
2.59-4.64 m/s at the height of 50 m. The 3-year wind data were analyzed in order to
create the observed wind climate (OWC). The weibull distribution and wind rose
were also created using WASP 9.0 computer program for generating the micro-scale
wind atlas with 50 m resolution. The vector maps were prepared by the combination
of the contour maps and the roughness maps using WASsP Utility 3.0. The contour
maps with 30 m interval were prepared using the digital elevation model (DEM)
L7018 obtained from the Royal Thai Survey Department. The roughness maps were
prepared using the land-used information interpreted from the SPOTS5 satellite images
with 10 m resolution collected in 2007 with the acceptable cloud cover less than 20%.
The preparation processes were manually prepared using Erdas Imagine 8.7 and Arc
GIS 9.0. The wind atlas was overlaid on the constraint land-use map for maximizing
possible wind farm development along the coastal line of southern Thailand. Results
showed that the annual mean wind speed at the windy sites was in the range of 4.04-
4.72 m/s at the height of 50 m. Most of the windy site were ground-based without the
obstacle and could develop the 34 clusters of wind farm power plants each with the
installation of 0.75 MW, 0.80 MW, and 1.00 MW according to the 5Dx10D wind
farm parking criteria to optimization. The total installed capacity of wind farm power
plants were 171.4 - 289.5 MW. Results from WASP 9.0 analysis of wind farm with 10
m resolution were used in benefit analysis according to the VSPP scheme, PEA’s
regulation, and CERs trading. The costs of the wind farm power plant project were
analyzed using the geo-informatics. It includes local road, 33 kV integration, land,
wind turbine generator, installation, operation, maintenance and replacement within
20 years of project lifetime as well as the cost of CDM documentation. The Results
showed that there were 2 clusters of 0.75 MW 0.80 MW and 1.00 MW wind farms
and were economic feasible. The total installed capacity of wind farm power plants
were 5.25 - 7.00 MW. Furthermore, the installed wind farm power plants could avoid
the CO, emission 102,217-122,330 ton COeq for 0.75 MW WTG 0.80 MW WTG
and 1.00 MW WTG wind farm respectively.



