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�
Wind resources in Thailand


Although wind measurements have been undertaken for a number of years by meteorological stations and airports few measurements have been made with the purpose of assessing the wind power potential. The existing measurements are generally considered inappropriate for wind power potential evaluation.





An exception is the 3 year continuous measurements as Phuket Island, performed by Egat in connection to the installation and test of a series of wind mills.





Measurements have been undertaken at 20 and 36 m about ground level.





The results are shown in the figure below for 20 meters altitude. The overall average wind speed is 4.6 m/s.








�EMBED Excel.Chart.8 \s���The wind power distribution during the day is said to be quite uniform, with most wind from midnight to early morning and from 10 a.m. to early evening. This indicates that wind power is mostly available during the highest system peak periods (although at local level the system peaks may vary from the total average  load at supply level).





Wind direction is mainly southwest during the monsoon season and northeast during the dry season. 





As from the above figure the wind speeds are at highest during the months of dominant South-western wind. This suggests that off shore the overall wind speed could be somewhat better especially during the dry season. 





During the test period measurements of power output from the wind turbines have been undertaken. 





According to Egat the output from the 150 kW turbine has been in average 200.000 kWh/year under normal operation conditions. This corresponds to an output of 1300 kWh/kW of generator capacity, or an availability of 15%.








Potential wind energy applications


Wind energy could be used either for grid connected application - in land or off shore - or it could be used for off grid electrification of particularly islands. In the latter case wind energy applications  would compete with diesel generators or photovoltaic systems.





Grid connected systems inland


Grid connected wind power is a well established technology widely used in certain countries in Europe, in the US and in a number of other countries. In South Asia mainly India has experience with grid connected wind energy.





The use of grid connected wind energy is first of all restricted by the wind resources available, and next by the availability of locations for wind turbines. Thirdly, local power grid capacity may limit the viability of wind power.





Based on the Phuket wind measurements the potential profitability of wind power has been evaluated. The evaluation is based on a 600 kW wind turbine at investment costs of 600,000 $US. A power payment corresponding to the present retail power price is assumed. The results are shown below:





Economic features�
Financial features�
�
Cost efficiency, $/tonne CO2�
Pay back period,


years�
IRR


%�
Pay back period


years�
�
72�
37�
1.9�
14�
�






These figures give little justification for any extensive promotion of wind power, but it should be stressed that the results are based only on measurements at one single location and that a more thorough measurement programme should be made before any final conclusions be made.





If assuming a load factor of 25% - found in more windy countries like Denmark -  in stead of the 15% found at Phuket, and assuming a power price of 3.6 Baht/kWh, like also found in Denmark, the results would be like below:








Economic features�
Financial features�
�
Cost efficiency, $/tonne CO2�
Pay back period,


years�
IRR


%�
Pay back period


years�
�
18�
4�
14�
6.5�
�






If favourable wind conditions could be found in Thailand to justify more extensive use of wind power, it could be considered to establish a joint venture production of wind turbines in Thailand. This could considerably reduce the investment costs.





It should be recommended therefore, to perform a more detailed evaluation of the prospects of grid connected wind power when a detailed wind resource study has been performed.





As regards location of wind turbines it could be difficult to find appropriate locations at a reasonable price on private land while at government owned land this should cause no real problem.











Off shore wind farms


 Off shore wind farms are sometimes considered as an alternative to in land location of wind farms. Wind speeds are generally higher off shore. In Denmark where an extensive evaluation and test of off shore wind power has been performed it has been found that wind power is about 50% higher off shore than at available positions in land. 





Besides at long distances from shore the visual and acustic impacts are small and the forms therefore more acceptable in the local environment.





Investment costs of large off shore turbines in large wind farms are about 1.700 $US/kW. 





If - just for a try - we would assume a 50% higher output off shore of Thailand than at the test station at Phuket, the output would be 2000 kWh/kW. If assuming a power prise of 2 Baht/kWh the pay back period would be 20 years. 





Off grid wind energy systems 


The following types of wind energy systems are used for remote purposes:


Battery chargers for individual residential applications


Remote power generation with high reliability (communication installations etc.)


island hybrid electricity generation systems


Water heating





In Thailand wind turbines are widely used for water pumping purposes. The dominating type is the so called Thai Bamboo Mat Wind Pump which is a simple pump for low lifts built from locally available materials. Also second generation steel wind pumps are produced and erected for well water pumping.





Inland the wind speed is generally low - 1-4  m/s - and less reliable with low wind speeds for days. For remote power generation, therefore,  wind turbines are not supposed to be suitable. Generally, solar pv is considered to be competitive with wind power generation at generation capacities less than 1-2 kW.





On the islands the wind is supposed to be stronger and more reliable and wind power could be an interesting add on to the conventional diesel generation systems (wind - diesel hybrid systems).





For such applications wind power competes first of all with power from the diesel gen-set, and secondly with solar pv which could also be used as a renewable source of energy.





The technologies


Wind-diesel hybrid systems


Although a number of wind-diesel hybrid systems have been implemented the technology could still not be considered a standard commodity. 





A wind-diesel system consists basically of the wind turbine, a controller, a battery, an inverter and  a diesel generator. The wind generator supplies to the battery. During hours of low load the diesel generator is stopped and the demand is supplied from the battery. By this the wind power helps avoid excessive energy losses from the diesel generator when operating at low load.





The choice of size of wind turbine depends on the wind energy resources available, and the size of battery depends on the distribution of the wind energy over time. Therefore, the system design will have to be based on intensive investigations of local wind conditions and load characteristics which requires measurements over a period of at least one year. 





For those reasons it seems difficult to establish generally applicable investment costs of wind -diesel hybrid systems. 





According to a US study prices range from 3.6 $/Watt for a 250  Watt unit to 1.37$/Watt for a turbine at the size of 10 kW. 





While the wind power avoids some use of diesel oil and reduces the maintenance costs it may not reduce the need for diesel generator capacity since wind power may be abscent for a few days leaving the diesel generator as the only source of energy. 





Economic viability of wind-hybrid systems


In order to establish a size of order of the viability of investing in wind power in connection to island power supply a simple case calculation has been made on the below assumptions:





Wind generator capacity�
10 kW�
�
Annual output (using Phuket-data)�
13.000 kWh/year�
�
Efficiency of diesel engine�
35%�
�
Diesel oil costs�
235 $/1000 litre (with tax)�
�
Wind turbine costs including batteries�
20.000 $US�
�



The results of the analysis shows an economic  simple pay back period of 49 years. The environmental cost effectiveness is 162 $/tonne CO2 reduced.





It could be argued that the efficiency of the diesel engine during the low load hours when wind energy is provided would be less than 35%. If an efficiency of 25% is assumed in stead, the pay back period is reduced to 31 years, and the environmental cost efficiency is 100 $/tonne CO2.





It should be stressed that the costs of wind turbine system is a low estimate corresponding to a very limited battery capacity (a good match between generation and load profiles). 





If the same amount of annual renewable energy were to be produced by use of a solar pv system a 7,2 kW system would be required at a specific investment cost of 8-11 $US/kW depending on the required battery back up. The corresponding investment costs would be 56,000-80,000 $US





Although the suggested investment costs of the wind power system may be optimistic the calculation indicates that under reasonably good wind conditions wind-diesel hybrid systems could be quite competitive with solar pv systems while diesel systems alone would be the most cost effective system unless specific conditions make the costs much higher than assumed in the calculations.
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