
 

1. INTRODUCTION

1.1. Introduction to 

The Laxapana Hydropower 

and five power-generating stations. The Laxapana Complex has a 

plant arrangement in order to get the maximum output from the energy in water. The 

rainwater is mainly stored at two major reservoirs, namely, Castlereigh reservoir and 

Maussakelle reservoir. The water in the Castlereigh and Maussakelle rese

the Wimalasurendra power station (PS) and the Canyon PS respectively, in order to 

generate electricity. The three ponds, namely the Norton pond, Canyon pond, and 

Laxapana pond, are the intakes to the Old Laxapana PS (OLPS), New Laxapana PS 

(NLPS) and Samanala PS respectively.

The cascaded arrangement of the Laxapana Complex with the capacities of the hydro 

generators is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

Figure 1: Cascaded view of the Laxapana Complex

In the existing configuration, the Laxapana Complex can generate a maximum 335 

MW to the national grid. The Complex generates between four to six Gigawatt

daily depending on the reservoir levels and amount of rainfall. 
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Usually, generators in the Laxapana PS and Samanala PS are run as base-load plants. 

They are run 24 hours a day with varying loads. In the Wimalasurendra and Canyon 

PSs, generators are run discontinuously to fill and balance the ponds when it is 

required (i.e. during peak times). 

Describing the history of hydropower generation at Laxapana, the Complex was 

started with the OLPS in 1950. The PS consisted of three units of 8.33 MW hydro 

generators. These three generators are called Old Laxapana Stage I generators. Then, 

two numbers of 12.5 MW generators, added to the OLPS in 1958, is called Old 

Laxapana Stage II generators. Then, Wimalasurendra PS (1965), Samanala PS 

(1969), NLPS (1974) and Canyon PS (1983, 1989) were added to the Complex. 

1.2. The Need for Efficiency Improvement 

The Laxapana Complex is the earliest built hydropower-generating Complex in Sri 

Lanka. Generator installation projects were carried out during the period 1950 to 

1970. During that time, there was no high demand for electricity as the use of 

electrical equipment during that time was minimal. There was an excess generation 

capacity against the demand. Therefore, when the Laxapana Complex was being 

designed, efficiency had not been considered much. Nowadays, the consumption of 

electricity has become high due to the automation of human activities with electrical 

and electronic equipment. Electricity has become a primary requirement for the 

nation. Now, unlike in the past, there is no high excess generation capacity of 

electricity. As a result, the percentage use of thermal generators has also been 

increased. 

Today, unlike in previous times, the efficiency of the electricity generation has 

become an important factor. If there is a way to improve the efficiency of the present 

generating plants or any component thereof, a higher output can be achieved from 

the same raw materials. This will be a major benefit to the electricity supplier as well 

as to the whole country. 

Hence, in this research, an attempt is made to investigate the possibilities of the 

effective efficiency improvements to the hydro power plants in the Laxapana 

Complex.  
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Especially, it is considered and found out the economically beneficial improvements 

that are possible to be implemented in the near future. Therefore, throughout this 

report, the possibilities of efficiency improvements for observed sections in the 

Complex will be discussed.  

1.3. Observed Points to Investigate the Possibility of Efficiency Improvements 

in the Laxapana Complex 

When the sections of the Complex are considered, several areas can be identified in 

order to improve the efficiency of the power generation by the Complex. The 

observed areas are summarized below. 

i. Low efficiency of the OLPS, especially the Stage II generators 

Old Laxapana Stage II generators were built in 1958, and now they are 55 years 

old. The efficiency of the generators is low compared to modern generators and 

can be improved by a proper method in order to get a maximum output to the 

national grid. Recently (in year 2013), the Old Laxapana Stage I generators were 

replaced by new generators, and the capacity was improved by 3 MW. Further 

improvement to the generators can be considered. 

 

ii. High annual water spilling from the ponds in the Complex 

Annually, from the Laxapana Complex, considerable volume of water is spilled 

without generating electricity, especially from the Laxapana pond and from the 

Norton pond. Therefore, some cost-effective methods need to be found in order 

to minimize the spill water. 

 

iii. New Laxapana tunnel leakage 

After the commissioning of both generators of the New Laxapana, a tunnel 

leakage had been discovered after some time. The leakage flow has been roughly 

calculated. However, repairs to the tunnel have not been carried out. Hence, 

further analysis needs to be made. 
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1.4. Recommendations to solve the Key Issues 

Therefore, for the above-mentioned issues, certain solutions are suggested below. 

i. Old Laxapana power station capacity improvement through a new generator 

arrangement 

For the OLPS, a completely new design of two-generator model is introduced. 

Since the Old Laxapana Stage I generators were rehabilitated recently, first, Old 

Laxapana Stage II generators are considered for the modification. For the 

proposed generator design, most of the major requirements will be designed and 

presented. Especially generator-design and penstock-design will be presented in 

detail. 

 

ii. Minimization of annual water spilling from the ponds is considered using pond 

capacity improvement and by other methods 

The possibility of the capacity improvement of the Laxapana pond is considered. 

In order to minimize the water spilling further, capacity improvement of the 

Samanala PS is considered in a different chapter. 

 

iii. New Laxapana tunnel leakage cost-benefit analysis 

The viability of the repair of the New Laxapana tunnel leakage during the 

rehabilitation project is compared with repair of the leakage during a period 

other than rehabilitation time. 

However, these suggestions are possible depending on the ultimate benefit gained 

against the cost of each modification. Hence, the viability of each modification 

suggested has to be investigated. 

From this point and onwards in this report, the suggested solutions to the efficiency 

improvement to the Laxapana Complex are discussed in detail. Afterwards, the 

viability or the alterations will be discussed. 

 




