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6. CONCLUSIONS AND RECOMMENDATIONS 

This report was supposed to find out the possible efficiency improvements to the 

hydro power plants in the Laxapana complex. In this study, the four major 

improvements to the Laxapana Complex were discussed in four chapters. 

The areas are summarised below: 

1. The possibility of efficiency improvements to the OLPS through a new 

generator design 

2. The possibility of  capacity improvement of the Laxapana pond in order to 

minimize annual water spilling 

3. The possibility of  new generator installation to the Samanala PS to minimize 

further spilling at the Laxapana pond 

4. The study of New Laxapana tunnel leakage to initiate the repair as soon as 

possible 

In the chapter of efficiency improvement to the OLPS through a new generator 

design, first, a two-generator design was introduced instead of the existing five 

generators. This design was introduced due to the lack of efficiency in the generators 

in the OLPS. With the new design, it was expected to maximize the plant efficiency 

to a higher value. However, since the OL Stage I generators were rehabilitated, the 

new design was focused on the Stage II generators. For the proposed design, a new 

generator, turbine, penstock and civil structure were proposed. For the new penstock, 

a two-penstock design was introduced. Hence, for the new Stage II generator of the 

OLPS, a new penstock of a higher diameter was introduced. Then, the diameters, 

wall thicknesses and the head losses were calculated, and the cost of the penstock 

replacement was estimated.  

After that, the total head loss of 2.5 m in the penstock was found, and the efficiency 

of the penstock of 99.46% was estimated. By combining the head-loss in the tunnel, 

the total head of 473.44 m was estimated. Then, a runner to the new generator was 

designed. Afterwards, the capacity of the new machine is estimated as 29.25 MW 

(35.3 MVA). After that, the cost of the new generator and the cost of the loss of 

generation during the outage period of the OLPS were estimated. 
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As the benefit, an additional annual income by the increase of 4.25 MW was 

calculated. From the cost-benefit analysis, the SPP of 17 years was obtained. 

Subsequently, the project was concluded as not viable due to the high recovery 

period. However, the modification was proposed to be implemented during a 

rehabilitation project when the lifespan of the existing generators was over. 

Therefore, from that viewpoint, the cost-benefit analysis was again done, and a SPP 

of 4 years was obtained. Then, the project was concluded as a viable project. Next, in 

order to minimize the cost of the modification, a method of modifying the existing 

penstocks was proposed.  

From the modification, the head loss in the penstock was increased by around 11 m. 

However, from the modification 639.2 million LKR could be saved. Then, the 

capacity of the generator was reduced to 28.56 MW. It was a decrease of 0.61 MW 

compared to the previous case. 

In conclusion, it can be suggested that the chapter of efficiency improvement of the 

OLPS with Two-generator design was viable as a project of capacity improvement to 

the National Grid and as a project of efficiency improvement to the Laxapana 

Complex. This project was also viable in terms of economics. As the modification 

was introduced with two options such as new penstock installation and penstock 

modification, any option can be taken considering the lifetime of the existing 

penstock and the economic values. However, ultimately, it can be highly 

recommended to implement this project without any hesitation. 

In chapter 3, the capability of the capacity improvement of the Laxapana pond was 

considered. The capacity improvement was considered as a solution for the issue of 

high annual water spilling from the Laxapana pond. For the analysis, the spill data of 

the Laxapana pond during past three years of 2009, 2010 and 2011 was considered. 

From the data, the total spill water volume and average water spill rate in the spilling 

days were counted. Then, by using the geographical view and by using maps, the 

capability of the capacity improvement of the Laxapana pond, and, then, the value of 

the capacity that could be expanded was estimated. The expected capacity 

improvement by relocating the dam was 0.2 MCM. 
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For the relocation and reconstruction of the dam, 650 million LKR was estimated. 

The outage cost of the OLPS, NLPS and Samanala PS during the removal of the 

existing dam was estimated as 980 million LKR. As an annual income, 97 million 

LKR was estimated. Then, a simple payback period of 16.3 years was obtained. 

Afterwards, the payback period was further reduced to 14.3 years predicting that the 

cost of thermal power would be lowered after the new coal plants are commissioned.  

Finally, the project was concluded as a viable project considering a 75-year 

minimum lifetime of dams. As a conclusion, it is suggested to implement the project 

whenever the new coal plants are commissioned (after 2018). From the modification, 

only a little amount of spill water could be saved compared to the daily water 

spilling. Hence, still, a considerable amount of rainwater would flow into the river 

without doing effective work. Then, another method should be found to save the rest 

of the spill water. 

In chapter 4, the possibility of installation of a new generator to the Samanala PS was 

considered as the capacity improvement of the Laxapana pond failed to retain a 

considerable amount of spill water. For the modification, the possibility of a higher 

water flow in the Samanala tunnel was discovered from a past study done by Ceylon 

Electricity Board. The highest flow the water can safely flow in the tunnel was taken 

as 1942 cusecs (55.0 m
3 
s

-1
). An average spill rate of 1055 cusecs was estimated by 

considering the spill data of the Laxapana pond in 2009, 2010 and 2011. Afterwards 

the maximum flow to the new generator to be installed was estimated as 692 cusecs 

(19.695 m
3 
s

-1
), and the maximum capacity of the generator was calculated as 40.8 

MW. By the analysis of the costs and income, a total cost of 10021 million LKR, 

total income of 310.8 million LKR and SPP of 32 years were calculated.  

This project was concluded as not viable as the life span of a generator was around 

30 years. It happened due to underutilization of new generator (plant factor was 6.2 

%). Then the modification was reconsidered with a generator of reduced capacity. 

After that, the flow of 231 cusecs (6.54 m
3 
s

-1
), one third of the flow of the previous 

case was selected. By the analysis of costs and income, a total cost of 377 million 

LKR, total income of 150 million LKR, and SPP of 25 years were found. 
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In this case, the plant factor was increased up to 8.9 %, however, still, the generator 

was not utilized well.  

Then, in the next step, the utilization of the generator was considered as a peaking 

plant. Then by the utilization, a total annual income of 560 million LKR, plant factor 

of 40 % and SPP of 6.7 years was obtained. Then, the project was said to be viable.  

In conclusion, in chapter 4, a new generator instalment to the Samanala PS was 

proposed. There, the minimum generation of the new generator was estimated. 

Moreover, it was observed that, the proposed plant would have the ability to generate 

more power and energy as the availability of more water. Hence, the practical benefit 

would be much higher than estimated. Hence, it was observed that installing the new 

generator of 13.6 MW was viable, and the proposal of adding another generator to 

minimize spill water was successful to a considerable extent. In the section, the 

calculations were performed exclusively for two capacities of generators. The 

capacities were 40.8 MW and 13.6 MW, and the proposed generator of 13.6 MW 

was recommended to be installed. Furthermore, it was mentioned the possibility of 

further optimization of the proposed capacity by analysing the cost and benefit for 

different generators of different capacities.  

In chapter 5, the tunnel leakage of New Laxapana was analysed in terms of costs and 

benefits. It was tried to analyse the benefit of implementing the repair during the 

rehabilitation project outage of NL to minimize the cost of the repair. The repair was 

suggested to be implemented considering a measurement done in 2009. After that, 

the leakage flow was estimated as 0.29 m
3 
s

-1
 and the equivalent energy loss per day 

was calculated as 30,720 kWh. For the leakage repair, the cost of 50 million LKR 

was estimated. The outage costs of the Canyon PS and the NLPS during the 

rehabilitation project was estimated through the dispatch curves of the respective 

generators.  
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The total outage cost estimated was 968 million LKR, and the total cost of the repair 

was 1017.5 million LKR. After the repair, an annual income of 157 million LKR was 

estimated and SPP of 6.5 years were obtained. After that, an SPP of 12.6 years were 

obtained if the repair would be done in a period after the rehabilitation. It was further 

observed that the total outage cost would be increased from 1017.5 million LKR to 

1985 million LKR if the outage was done at a time other than in the rehabilitation. 

Hence, it was recommended to carry out the refurbishment during the rehabilitation, 

and the objective of the chapter was finally verified. 

As a whole, in the report the main objective was the finding and presenting of the 

possible effective improvements to the hydro power plants in the Laxapana complex. 

After that, the above issues were not only analysed by means of the requirement, but 

also they are analysed in terms of economics. Afterwards, the final recommendations 

were made for each modification. Ultimately, from the report, it was suggested to 

implement the viable modifications as far as possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 




