
Chapter 04 

SITE SELECTION 

4.1. Availability of Solar Resources 

Sri Lanka lies within the equatorial belt, a regi6n where substantial solar resources 

exist throughout much of the year. Accordingly energy equivalent to 4.5~6.0 

kWh/m2/day is available across the country which invites many solar applications [6]. 

However for CSP type plants, continuous availability of Direct Normal Irradiance of 

5kWh/m2/day is required for its successful operation with currently available 

technologies [4]. Direct Normal Irradiance (DNI) is measured using equipment called 

pyrheliometer. However measurement of DNI has not been done in weather stations in 

Sri Lanka [ 6]. 

Figure 4.1: A pyrheliometer in a site 

An assessment of solar resources in Sri Lanka and Maldives was done by D. Renne, 

R. George, B. Marion and D. Hcimiller from National Renewable Energy Laboratory 

of United States Department of Energy and C. Gueymard from Solar Consulting 

Services in 2003. The DNI was estimated using a model utilizing available solar 

resources and cloud cover databases obtained from nine weather stations. 
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Accordingly. the maximum DNI is available just 35km above Hambantota area having 

Average Annual DNI 4.5~5 k.Wh/m2/day. The size of the area having maximum DNI 

is more than 1500 km2
. I lowevcr the solar resource data given in the report has 40 km 

resolution only. 

These data can be viewed using the Geospatial Toolkit (GsT) developed by NREL, 

which is a map-based software application that-"Can be used for decision making and 

policy analysis in addition to planning for future wind energy projects. The GsT 

application utilizes Geographical Information Systems (GIS) to develop common 

scenarios to evaluate potential locations for solar or wind energy plants. 

Much sophisticated sources to obtain weather data are SWERA Renewable Energy 

Resource Explorer (REREX) which is a web based tool and EnergyPlus program 

database where data can be downloaded in · * .epw' format which can be viewed with 

DView software [7]. However digital weather data is not available for the selected 

area. The nearest place to selected area having digital weather data is Hambantota. 

Monthly DNI average values of llambantota viewed by DView, is shown in figure 4.2. 
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Figure 4.2: Monthly average DNI at Hambantota 

Hence the area, 3 5 km above Hambantota which is the best for a CSP power plant 

according to the above report, was selected. The map indicating this area is shown in 

figure 4.3. 
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4.2. Availability of Suitable Lands (Topography) 

The lands which have highest DNI consist of both suitable and unsuitable areas for a 

CSP power plant. The slope of the terrain should not be more than 5° for a Tower type 

CSP power plant [3J. The land should be relatively free from variations of elevation 

and should be t1at as much as possible. And the lands should not be commercially 

valuable or agriculturally important lands. If the lands are owned by people, the cost 

of acquisition will be high. 

.: 

A typical CSP plant requires about 2 to 40 ha of land per MW of installed capacity, 

depending on the plant's usage of heat storage facility. The size of the collector field 

for such plant particularly one designed to provide heat-storage, is enormous. For 

example, a zero storage CSP plant requires 2 to 2.5 ha of land per MW of installed 

capacity, which increases to 3.25 ha per MW for a 6 hour storage plant. For modular 

type CSP tower type plant without storage the land requirement will be 1.6 ha per 

MW [3]. 

So if the plant size is 50 MW, the land requirement will be 121 ha without a thermal 

storage. For 16 hour storage this can be increased to 340 ha [4]. 

The terrain of the selected area was studied using Google Earth™ software. High 

resolution satellite images of the area were available. Accordingly a site near 

Tanamalwila area was selected for further studies considering several factors 

described below. 

The slope of the terrain was studied using web based software tool called "Heywhats 

That Path ProtilerTM", soCtware supported by Google Maps™ which gives the ground 

profile from one point to another. The terrain of the selected site have the required 

slope, however leveling of the land may have to be done as the land's surface is not 

uniform. 
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Figure 4.3: The area having annual DNI 4.5~5 kWh/m2/day and the selected site 

The land use was studied using Geospatial Toolkit. The land value of the area is much 

less compared with other areas in the island. 

4.3. Availability of Water 

Availability of water is also a critical factor as CSP plants need continuous supply of 

water for steam generation, cooling and cleaning of solar mirrors. According to a 

research by Christopher Avery done in 2007, a CSP generating facility can be 

expected to consume approximately 9,000 m3 of water, per year per MW [8]. The 

selected site is 5km near to a small river called "Kuda Oya". The initial branch of 

"Malala Oya" is also at same distance. However the amount of water which can be 

obtained from "Kuda Oya" or "Malala Oya" throughout the year shall be studied 

further and it is not in the scope of this study. 

4.4. Proximity to Available Transmission 

As the transmitting electricity generated by the CSP plant to the Grid involves 

investment, the length of the transmission line from CSP plant to Grid is also a critical 

factor. Further with the increase of the transmission line length, the power losses will 
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also be increased. The distance from selected site to Hambantota and Embilipitiya 

Grid Substations are approximately 33 km and 30km respectively. 

4.5. Impact on the Environment 

Operationally, the functioning of CSP plants is similar to the working of traditional 

steam turbines used to make steam for power generation other than the huge land 

requirement. 
.... 

As the above selected lands for the plant are mostly agricultural lands [9], the loss of 

lands for agriculture can be a problem. However, as the heliostats have a considerable 

height, a cultivation which has low height can be done in the heliostats field. But, 

access shall be kept for cleaning vehicle of mirrors. This matter will be described in 

details in chapter 6 of this report. 

The regional flora and fauna will not be affected as harmful substances are not 

discharged. However an electric fence will be needed to obstruct any intrusion of wild 

elephants. 

Since most of the lands are not agricultural or forests, clearing of land will not have a 

considerable impact on the environment. However problems associated with acquiring 

lands and resettlement can be arisen. 

4.6. Other Considerations 

Proposals have been made to construct an airport of Udamattala, Hambantota which is 

situated below the selected area. However airplanes will not be affected by the 

reflectors, because the ret1ectors are designed to reflect sun rays exactly to the tower 

top. Hence a disturbance will not occur to airplanes or pilots by the reflected sun rays. 
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