
Chapter 6 

Nuclear Power Plant Pre-feasibility Study: Site Survey 

Selecting a suitable location for the NPP is a challenge because Sri Lanka is a small 

country and the population is distributed all over. However indicated in Table 1.6 of 

this document, even countries smaller in sizes than Sri Lanka have successfully 

adopted nuclear power plant technologies. 

; 

The site studies will include: 

• Ease of integration into the electric system 

• Geology and tectonic 

• Seismology 

• Heat removal capability 

• Hydrology 

• Demography 

• Meteorology 

• Risks from man-made events 

• Availability of local infrastructure 

• Legal aspects 

• Public acceptance 

The site survey may be further subdivided into three distinct stages: 

• Regional analysis and identification of potential sites 

• Screening of potential sites and selection of candidate sites 

• Comparison of candidate sites. 

6.1. Regional Analysis and Identification of Potential Sites 

A general analysis is carried out in relation to whole of Sri Lanka. 
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6.1.1. Ease of Integration into the Electrical System 
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Figure 6.1 - Sri Lankan Electrical Transmission System 

(CEB Annual Report 2005) 
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As shown in figure 6.1, the transmission lines and locations of grid substations are not 

well distributed all over the country. In case of selecting a remote location for NPP 

site the development of transmission system up to that point and capacity 

enhancement of existing system should be analyzed. In the planning stage of the NPP, 

designer and the CEB should consider this matter working together in cooperation. 

6.1.2. Geology and Tectonic 

Geology is the science and study of the solid and liquid matter that constitutes the 

Earth. The field of geology encompasses the study of the c6mposition, structure, 

physical properties, dynamics, and history of Earth materials, and the processes by 

which they are formed, moved, and changed. 

Plate tectonics is a theory which describes the large scale motions of Earth's 

lithosphere (lithosphere includes the crust and the uppermost mantle). 
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Figure 6.2 - Geological Layers of Earth 

The lithosphere is broken up into what are called tectonic plates. In the case of Earth, 

there are currently eight major and many minor plates. Sri Lanka is in Indian Plate 

which is currently moving northeast at 5 cm/yr speed. 
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Figure 6.3 - Geology of Sri Lanka 
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Figure 6.4- Indian Plate 

be studied further. 
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The following data should be analyzed for proposed sites as a basic approach to 

consider geo-technical aspects [28]. 

• Geological information ; 

• Descriptions of the extent and nature of subsurface materials; 

• Characterizations of soil and rock (in terms of properties); 

• Information on groundwater (the groundwater regime, locations and 

characteristics of the hydrological units). 

~ 

6.1.3. Seismology 

Seismology is the scientific study of earthquakes and the propagation of elastic waves 

through the Earth. The field also includes studies of earthquake effects, such as 

tsunamis as well as diverse seismic sources such as volcanic, tectonic, ocearuc, 

atmospheric, and artificial processes. 
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Figure 6.5 - Seismic Hazard Map of Sri Lanka 

As per the figure 6.5, seismic hazard level of Sri Lanka is very low since it does not 

lie near any of plate boundaries. In the last decades, however this plate has began to 
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rotate on account of accumulation of run off from the Himalayas in the Bay of Bengal 

and other reasons; leading to a fissure between the "Australian" and "Indian" plates. 

Some scientists believe that this is leading to a new plate boundary across the 

Southern Indian Ocean. This boundary is still approximately a 1000 km from the 

south of Sri Lanka. Further research is needed to decide the consequences of 

compressions set up in the India plate and the impact of the recent earthquake on the 

regional hazards and also more precisely an estimate of the probability of the risk of 

earthquakes closer to Sri Lanka. 
~ 

6.1.4. Heat Removal Capability 

The available technologies for NPPs permit limits on efficiency probably around 

33%. Therefore the excess heat needs to be removed from the plant. For this purpose 

huge amount of water is used. Therefore the availability of cooling water is a major 

factor for setting up a NPP. Sri Lanka is an island and having long costal area around 

it. The rivers, lakes and reservoirs are well distributed all over the country with 

abundance of water resource. 

6.1.5. Hydrology 

Under this, flood hazard on river sites and coastal sites and underground water system 

should be studied. In general Sri Lanka does not experience major effects in river 

flooding on banks in costal and low land areas. But in highland areas like Ratnapura 

the river flooding is becoming a major disaster. 

For coastal sites (sea, lakes and semi-enclosed water bodies) the flood hazard is 

related to the most severe among the following types of flood, where applicable [29]. 

~ The flood resulting from the probable maximum storm surge 

~ The flood resulting from the probable maximum tsunami resulting from an 

earthquake and also from landslides (including landslides under the sea), 

undersea volcanoes and falling ice. 

~ The flood resulting from the probable maximum seiche. (Oscillation of closed 

or semi closed water body) 

~ The flood resulting from wind and wave effects. 

I 
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However the worst Sri Lankan experience was the tsunami of December 2004, with a 

maximum reported wave height of about 6m and the horizontal thrust so created was 

adequate to move a railway engine out of track. 

The maximum tide variation is around 0.4-0.6m and the seasonal range of sea level 

change around Sri Lanka is about 20 -30 em [30] 

6.1.6. Demography 

Demography is the statistical study of population. The present p"'pulation in Sri Lanka 

is around 20 million and the natural growth is around 1.28%. Figure 6.6 gives an idea 

about the population distribution ofthe country. 

6.1.7. Meteorology 

Meteorology is the science of weather. The extreme values of the meteorological 

variables and the rare meteorological phenomena listed below should be investigated 

for every nuclear power plant site [31]. 

~ wind, precipitation, temperature 

~ tornadoes, tropical cyclones and lightning. 

Wind 

Analysing the last 50 years of wind data the maximum wind speeds on costal areas 

are 4rn/s to 8rn/s where the maximum values occurring on south specially in 

Hambanthota District [32]. 

Precipitation 

Annual average rainfall ranges from 2540 mm to over 5080 mm in the South West of 

the Island and less than 1250 mm in the North West and South East of the Island [33]. 

The rain often comes in relatively short but dramatic bursts even in dry zones. 

Habarana, for example, located in the Dry Zone between Polonnaruwa and 

Anuradhapura received 1,240 mm (nearly 50") of rain in 3 days around Christmas in 

1975. Relative Humidity varies from 70% during the day to 90% at night. 

Temperature 

Average mean temperature along the coast is 26.7 C (80 F) and 19.7 C (66.50 F) in 

the hill country. But the temperature in costal areas may vary from 23° C to 33° C. 
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Tornadoes 

The majority of tornadoes occurring in Asia have been reported in northeastern India. 

Bangladesh, Asiatic Russia, Japan. China and Philippines. There are no historical 

evidences for tornadoes in Sri Lanka and in the vicinity of the Indian Ocean [34] 

Tropical Cyclones 

There are several evidences of tropical cyclones in Sri Lanka in recent past. The 

following data exist for the reference. 

• Cyclone in year 2000 December - Wind Speed 120km/h - Entered from east 

and left the Island 

• Cyclone in year 1978 - Wind Speed 175km/h (hurricane strength) 

Threfore there is a strong possibility of cyclone occurance in the island although it is 

occational. 

Lightning 

The isokeraunic level being high as 30 to 1 00, the severe lightning conditions exists in 

most of the areas of country. The current flow (mainly in return stroke) may carry 

currents as high as 200 kA, although the average current is about 20 kA. 

6.1.8. Risks from Man-made Events 

The major man made hazard may be due to terrorist activities and the aircraft impacts. 

Bombing, usage of heavy guns and missile attacks can be considered as terrorist 

activities. Instability in man made structures like huge dams, buildings and mines 

should also be considered when designing the NPP facility. 

6.1.9. Availability of Local Infrastructure 

Following items should be further analyzed for assessing the availability of local 

infrastructure for each proposed locations. 

• Road network and their capacity to transport very heavy vehicles and material 

• Bridges 

• Sea Ports 

• Water and electricity accessibility 

• Stores and temporary accommodations. 
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6.1.1 0. Public Acceptance 

Public acceptance for a NPP site is a major challenge because the perception of the 

general public on NPP is not favorable. They have the right to fear due to the 

knowledge of historical events like Hiroshima, Nagasaki events and Chernobyl 

accident. The only way of getting public acceptance is by educating them on new 

improved technologies, risks and benefits and reasons for NPP accidents that were 

taken place in the history. 

6.2. Population Distribution and Zoning Criteria 
/ 

When selecting a suitable site for a NPP the most critical factor is the population 

distribution. This is important to minimise the effect on general public in a worst case 

sccnano. 

The population distribution map of Sri Lanka is given in Figure 6.6. This figure shows 

that the south-west, major part of south and western provinces are densely populated. 

Jaffna and some small parts of east are also highly populated. Therefore these areas 

have to be excluded from the consideration. The hilly area is not suitable for a NPP 

due to rapid dispersion of radioactive material through wind in case of a radioactive 

material release. Even in areas having very low population density, the population 

centres or towns need to be considered when selecting a site. 

In American systems the exclusion area and the low population area are the zones 

related to NPP location. The radii of these zones from the location of reactor are 

calculated considering radiation dose exposed by the workers and public [24]. 

The Indian system [25] consists of three zones as described below, which are more 

appropriate and adaptable to Sri Lanka. 

Exclusion zone 

An exclusion zone of 1.5 km radius around the plant is established (irrespective of the 

size of the plant), which is under the exclusive control of the operating organization, 

:md no public habitation is permitted in the area. The dose limits to a member of the 

rublic. under normal operating conditions and under design basis accident conditions 

specified, are applied at the boundary of this exclusion zone. 
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Sterilized zone 

With the help of administrative measures, efforts are made to establish a sterilized 

zone up to a 5-km radius around the plant (Irrespective of plant size). This is the 

annulus around the exclusion zone, which has the potential for extensive 

contamination in case of a severe accident. Development activities within this area are 

controlled so as to check an uncontrolled increase in the population. In this area, only 

natural growth of the population is permitted. 

Emergency planning zone (EPZ) 
j 

This is the zone defined around the plant up to a 16-km radius and provides for the 

basic geographical framework for decision making on implementing measures as part 

of a graded response in the event of an off-site emergency. The EPZ is examined in 

great detail while drawing up an offsite emergency plan and arranging logistics for the 

same. The entire EPZ is divided into 16 equal sectors. The objective is to optimize the 

emergency response mechanism and to provide the maximum attention and relief to 

the regions most affected during an offsite emergency. 

In assessing the above zones the Atomic Energy Regulatory Board of India has 

conformed to the requirement of IAEA safety standard. However the above criteria 

should be verified using a methodology described in Safety Report Series No.19 of 

IAEA [26] and Standards for dose limits as described in Reference [23]. 

6.3. Identification of Potential Sites 

The author selected nine locations based on most of the above criteria as potential 

NPP sites. Special considerations were given to population distribution and elevation 

from the sea level. However this is a very preliminary study and needs to be further 

screened for best possible locations. These 9 locations are shown in Figure 6.7. More 

information on these locations is given under Appendix-5. 
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Figure 6. 7 - Proposed Site Locations for NPP 
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