
 

3. ANALYSIS OF THE CAPABILITY OF CAPACITY IMPROVEMENT OF 

THE PONDS 

First, the arrangement of the Laxapana Complex is to be known well in order to 

understand the key issues. As it is described in chapter 1, the Laxapana Complex 

consists of two major reservoirs and three ponds as shown in Figure 1

Figure 16: The arrangement of the reservoirs and ponds in 
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According to the arrangement of the Laxapana Complex, when water spills from the 

Laxapana pond and the Norton pond, spill water directly goes down to the river 

without generating electricity. When water spills from the Canyon pond, spill water 

is stored in the Laxapana pond. However, when water spills from any pond, the water 

loses its energy without doing any effective work. 

In order to get an idea about the volume of water that spills from each pond per year 

due to the lack of capacities of the ponds, it is essential to analyse the data of the past 

years. Hence, 2009, 2010 and 2011 years are taken for the analysis. The data can be 

seen in Appendix-II. From the table in Appendix-II, it can be clearly seen the extent 

to which water spilling has occurred during the considered years. The data in 

Appendix-II are collected and summarized in Table 9. 

Table 9: Past spill data of each pond in the Laxapana Complex 

 Year Description 

Laxapana 

Pond 

Norton 

Pond 

Canyon 

Pond 

2009 Total spill water volume (million cubic feet) 4502.60 2115.09 447.75 

 
Energy can be generated by the total spill (GWh) 75.0  58.7 6.2 

 

Max. spill water volume encountered during a day 

in the  year 2009 (million cubic feet) 
583.50 442.30 33.60 

2010 Total spill water volume (million cubic feet) 2418.72 308.51 733.99 

 
Energy can be generated by the total spill (GWh) 40.3 8.5 10.5 

 

Max. spill water volume encountered during a day 

in the year 2010 (million cubic feet) 
199.65 57.29 71.42 

2011 Total spill water volume (million cubic feet) 1453.97 30.07 90.68 

 
Energy can be generated by the total spill (GWh) 24.2 0.8 1.2 

 

Max. spill water volume encountered during a day 

in the year 2011 (million cubic feet) 
476.78 15.59 21.74 

Source: Water level Books of the Laxapana PS  

According to the data in Table 9, it is very clear that in any given year, the maximum 

water spilling has been recorded in the Laxapana pond, the smallest of all the ponds. 

Capacity improvement of the Laxapana pond is considered next. 
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Figure 18: Valley area in front of 
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Then, the new pond surface area can be roughly evaluated by the actual measurement 

and by the use of the maps. Hence, the extended amount of new surface area can be 

evaluated, and it is around 49500 m
2
. Hence, considering the existing height of the 

pond and the valley shape, the new extended volume could be estimated to 0.2 

MCM. Then, the new total capacity of the Laxapana pond would be 0.4 MCM. The 

estimated capacity is only a minimum value, and probably the capacity will be higher 

than estimated. However, the estimated additional 0.2 MCM can be used to save the 

water spilled each day. In this case, it is assumed that the saved water 0.2 MCM 

(7.06 million cubic feet) can be used to generate electricity during that particular 

rainy day. Hence, again, additional 0.2 MCM capacity will be available to store 

rainwater for the next day. Then, each day that spilling occurs, an additional 0.2 

MCM can be saved to generate more electricity. 

In order to get a quantitative analysis of the volume of the water that can be saved, 

the data in Appendix-II is used. From the improvement, the maximum volume of 

water can be saved per day is assumed as 0.2 MCM (7.06 million cubic feet). Hence, 

from the past data of 2009, 2010 and 2011 in Appendix-II, the total water saving in 

each year could be calculated as 402.1, 597.7 and 162.2 million cubic feet 

respectively. Hence, in order to predict the future saving per year, the average value 

of the above values, 387.33 million cubic feet, is assumed. 

3.3. Benefit from the modification 

The volume of 387.33 million cubic feet/year can be used to generate extra 

electricity to the national grid. This additional energy can be used instead of thermal 

power during off-rain time. Hence, 15 LKR / kWh is taken as the income from 

replacing thermal power. 

• Usually, Samanala PS consumes 1250 cusecs when it generates full load of 75 

MW. 

• By saving 387.33 million cubic feet, the additional hours that the generators can 

be driven at full load is 387.33 x 10
6
/1250 = 309864 s = 86.07 hours /year 

• Additional energy generated  = 75 x 86.073 = 6.455 GWh 

• Then total annual additional income  = 15 x 6.455 x 10
6 
= 96.83 million LKR   
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3.4. Viability of the modification 

3.4.1. Cost of the new construction 

A new dam should be constructed in the proposed position. Assuming that the new 

dam has the same dimensions as the existing dam, the parameters of existing dam are 

shown below. 

• Type             : Concrete gravity 

• Height          : 29.56 m 

• Crest length  : 137.16 m 

• Total volume : 51401 m
3 
(including the hollow area inside the dam) 

In order to arrive at an estimate for the cost of during the construction of the new 

dam, the cost of construction of the existing dam is considered. When the dam was 

constructed in 1969, the construction cost was 1 million USD. From the inflation rate 

from 1969 to 2012, the present value of 1 USD in 1969 can be taken as 6.36 USD 

[8]. Then, the construction cost of the new dam can be estimated. 

The new dam construction cost (in USD)    = 6.36 (6.36 x 1) million USD 

The new dam construction cost (in USD)    = 814 million LKR (128 LKR / USD is 

taken) 

However, this cost can be reduced to around 650 million LKR as we can take most of 

the parts (radial gates, control system etc.) in existing dam. 

3.4.2. Cost of the outage of the Power Stations 

The new dam can be constructed without any outage of the Samanala PS as it is 

constructed in front of the existing dam. However, for the removal of the existing 

dam, the Laxapana pond should be dewatered. Hence, the OLPS, the NLPS and the 

Samanala PS should be shut down during the period. 

• From Table 7 (in section 2.10), average energy generation of the OLPS is 25.5 

GWh /month 

• From past data of the Laxapana PS, on average during dry seasons, the NLPS 

generates around 45 GWh /month and the Samanala PS generates 28 GWh 

/month 
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Then, for a two-week outage, on average 12.75 GWh, 22.5 GWh and 14 GWh will 

be lost from the OLPS, the NLPS and the Samanala PS respectively. Then around 49 

GWh will be lost to the national grid in the period of outage. This loss of generation 

can be recovered my both hydro and thermal powered generators. 

• Take the cost of alternative generation during the outage as 20 LKR /kWh 

• The total cost for the absence of mentioned PS, (49 x 20) = 980 million LKR 

• The total cost for the outage, (650 + 980) = 1630 million LKR  

3.4.3. Analysis of the modification 

Considering the total cost and the annual income, the SPP of the project can be 

calculated as follows. 

• The SPP = 
����� ���� �� �	
 ���
��

������ �����

= 
���� 

��.�� 

 = 16.83 years 

Hence, the calculated payback period is 16.8 years. If the SPP is considered, this is a 

high value. In economic terms, this project can be said to be not feasible. 

Nevertheless, this value is not high if it is considered with respect to the lifespan of 

the dam. The existing dam is about 40 years old. Generally, a dam can exist more 

than 100 years. 

According to the CEB Long Term Generation Expansion Plan 2013 -2032, it can be 

predicted that costly thermal power may become cheaper as Puththalam coal power 

plant full capacity (900 MW) and Trincomalee coal power plant (500 MW) are 

commissioned on 2015 and 2018 respectively. Then, the variable cost of mentioned 

thermal power can be predicted as 15 LKR /kWh. If the prediction is correct, then, 

the total cost of the Laxapana dam modification will become 1385 million LKR and 

the Simple payback period will be reduced to 14.3 years. Then, it is economical to 

start the modification after 2018. 

The lifetime of the new dam is assumed to be 75 years. Roughly, after 14.3 years, the 

payback period will be completed. Then, annually, a total additional income of 96.83 

million LKR can be received without any cost. Then during the next 60.7 (75 -14.3) 

years after the payback period, the total income of 5877 (96.83 x 60.7) million LKR 

can be received. Therefore, the project can be assumed viable. 
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Finally, it can be concluded that the considered modification is viable. Hence, it is 

suggested to implement the modification to improve the efficiency of the Laxapana 

Complex after 2018. However, from the modification compared to daily water 

spilling, only a little amount of spill water can be saved. Hence, still, a considerable 

amount of rainwater will flow into the river without doing effective work. Thus, 

another method should be found to save the rest of the spill water. Therefore, another 

method to save the spill water from the Laxapana pond will be discussed in chapter 

4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




