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Abstract

The objective of this project is to assess the wind energy potential for electricity
generation on the western coastal area of Thai gulf from Bangkok to Chumpon province, the
upper southern region. The tasks of this study covers the site selection, the technical study
of megawatt-scale wind turbine, the wind resources for electricity generation assessment, the
feasibility study of megawatt-scale wind power generation installation and evaluate
preliminary environmental and social impacts.

A 120 m height tower equipped with wind velocity and direction measuring sensors
and data acquisition units at the heights of 40, 65, 90 and 90 m has been installed at four
selected locations each as followed: 1) Bangkok (station 1: King Mongkut’s University of
Technology Thonburi Bangkhunthien campus 2) Phetchaburi (station 2: Ban Nongsai) 3)
Prachuap Khiri Khan (station 3: Rajamangkla University of Technology Rattanakosin, Klai
Kangwon campus and 4) Chumpon (station 4: Chumco municipal). Data obtained from all
four wind measuring stations of the year 2012, shows that the station no. 3 has highest
average yearly wind velocities as followed: 3.40 4.07 4.32 and 4.48 m/s at the heights of 40,
65, 90 and 120 m, respectively. The followings are the stations no. 4 and no.2. The lowest
wind speed is at the station no. 1.

After having analyzed the wind statistics for wind energy potential map using WindSim
and compared the measured average yearly wind velocities with the simulation results at all
heights for all four stations, the error of 0-2.5% are observed. In addition, the minimum error
is found at the heights of 120 m according to there is quite a few obstacles at the high
altitude.

For the analysis of the frequency distribution of average yearly wind velocity and
direction at the height of 90 m, it is found that winds at most stations are influenced by the
southwest monsoon as well as local wind except at the station no. 4 of which the main
influencing factor are the northeast, the southwest monsoon and local wind. Having assessed
wind energy potential at the height of 90 m for all locations, the moderate and good wind
potential has been found around the station no. 3. This area is far from the coasts of Thai
gulf for 300 — 400 m and there is the mountain ridges which lie on the west of the station for

2 - 3 km. It is noted that areas on mountain ridges, near-shore and off-shore locations have
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high wind energy potential, of which the maximum and minimum average wind velocities
over 100 square kilometers are 4.35, 4.91 and 4.14 m/s, respectively.

Given the annual energy production (AEP) of five selected wind turbine models,
which are 1.25, 1.5, 2.5 3 and 5 MW, the GE 2.5 MW wind turbine at the station no. 3 would
produce the highest electrical energy with a maximum capacity factor of 37.3%. The
followings are the stations no. 4 (27.8%) and 2 whereas the station no. 1 gives the lowest
energy and capacity factor. Considering all five models of wind turbine concludes that the GE
1.5 MW turbine has the highest capacity factor followed by the GE 2.5 MW, VESTAS 3.0 MW,
RePower 5 MW and DeWind 1.25 MW, respectively.

The financial performance and economic considerations were conducted using 1.5
MW wind turbine was installed for all 4 selection sites. For an economical aspect, the initial
captical cost increases proportionally with the wind turbine price, the installation cost, the
land used cost and the operation and maintenance cost of the project installation. The
financial analysis indicators used in this evaluation are Net Preset Value (NPV), Benefit Cost
Ratio (B/Q), Internal Rate of Return (IRR) and the Cost of Energy (COE). The analysis performed
based on taking an 3.0% of the inflation rate over the project lifetime ( 20 years) with 3.5, 4.5
and 6.5 Baht per kilowatt-hour of adder and a MRL 7.29% base. The results showed that the
area around the station no.3 is the most feasible followed by the station no.4 for 3.5 and 4.5
Baht per kilowatt-hour of adder while the project is feasible for all selection sites if an adder
of 6.5 Baht per kilowatt-hour is considered. Analyses of the cost of energy (COE) give an
attractive result for a case of the station no. 3 and 4, the calculated minimum COE are 1.70
and 2.23 Baht per kilowatt-hour, respectively (Given the leveled COE of 2.5912 Baht per
kilowatt-hour). The resulting sensitivity analysis to 1% of the difference ratio on NPV, IRR and
COE of a 5% and 10% increase/decrease shows that the foreign exchange rates most affects
to the project followed by the installation cost and the operation and maintenance cost,
respectively.

The potential analyses results of wind farm installation, it is concluded that the area
near for the station no.3 and 4 are potentially appropriate locations for wind farm
installation. Having chosen a 1.5 MW and 3 MW wind turbine model and the minimum wind
speed at 4.9 meters per second, two to four turbines can fit in one square kilometer.
Correspondingly, for the stations no.3 , the maximum installed are would be 17.5 square-
meter and the total maximum capacity is 52.5 - 105 MW and 105 - 210 MW of 1.5 MW and 3

MW wind turbine, respectively. The maximum installed of the station no.4 would be 3
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square-meter and the total maximum capacity is 9 - 18 MW and 18 - 36 MW of 1.5 MW and
3 MW wind turbine, respectively. The station no.1 and 2 have no potential for wind farm
installation.

In this study, an impact of operating noise of all five wind turbine models has been
assessed. The preliminary result shows that in the nearest areas of station no. 1 and no.2,
the residences who are in a distance of 100 m might be severely affected by the noise
exceeding the standard value of 70 db-A, especially, if either a 2.5 or 5 MW wind turbine is
installed. For the areas around the station no. 3 and no.4, the nearest residences in the
vicinity of 200 - 400 m will be received a bit of nuisance from the operating noise of 45-54
db-A.

According to the analyses results of AEP, initial costs and financial returns of wind
power generation for all five wind turbine models, it is concluded that the GE 1.5 MW wind
turbine is the most suitable model. From the results of this study based on the considerable
assumptions and present wind data, it clearly indicates that installing large wind power

generation in these specified four locations is not feasible.
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