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5. NEW LAXAPANA TUNNEL LEAKAGE ANALYSIS 

The Laxapana generating stations consist of two power stations called the Old 

Laxapana PS and the New Laxapana PS. The New Laxapana generator-installation 

project was completed in 1974 with two generating units. Then, after two years since 

the New Laxapana generators were commissioned, in 1976, a tunnel leakage in the 

tunnel at Kiriwaneliya was observed. After some time, the leakage had gradually 

increased to a considerable amount. After some further time, the leakage had been 

identified and verified as a tunnel leakage by inserting a chemical to the tunnel and 

observing the chemical composition at the leakage points. Even though there was a 

tunnel leakage, initially, there was no rapid requirement of repairing it as there were 

adequate supplies of power at that time. However, recently, the need of power and 

energy has been critical, and, nowadays, maximum efficient usage and efficient 

generation are considered. 

In 2009, the recent leakage flow had been calculated. However, the repair was 

delayed due to both the unavailability of 100 MW at the time of repair and the cost of 

the outage during the repair. However, in 2011, 300 MW was added to the national 

grid with the Norochchole coal power plant. Now, the mentioned plant is in 

operation, hence, the effect of the loss of 100 MW is minimized. 

In 2011, the New Laxapana Rehabilitation project was started. Then again, there was 

a schedule to repair the tunnel leakage. However, the task was delayed due to several 

reasons. At the moment, one of the NL generators has already been refurbished, and 

is running. Generator Unit No 2 is to be rehabilitated in 2014. 

For the tunnel leakage, there should be a proper cost benefit analysis to get an idea in 

terms of currency movement. Hence, by calculating the total cost of outage and other 

expenditures, the cost is to be analysed, and the benefit is to be calculated by 

analysing the income from the extra generation after the repair. 

In this chapter, it is hoped to analyse and emphasize the benefit of repairing the 

tunnel during the Rehabilitation project. 

 

 



 

5.1. Data Analysis 

The recent tunnel leakage measurement was done in 2009,

done by the Civil Engineer of the Laxapana Complex. The measured data are shown 

in the table in Appendix

Figure 22. 

Figure 22: Graph of NL tunnel leakage Vs. Total power o
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The recent tunnel leakage measurement was done in 2009, and the measurement was 

done by the Civil Engineer of the Laxapana Complex. The measured data are shown 

in the table in Appendix-III. The results are summarized and shown in the graph in 

: Graph of NL tunnel leakage Vs. Total power of NL generators

The Observation 

By observing the results, it can be observed that the leakage flow is usually a 

9 m
3 
s

-1
 during all considered days with load variation.

The Analysis 

The amount of water wastes per day due to leakage = 0.29 x 60 x 60 x 24 

                                                                                    = 25,056 m

24 cusecs 

In New Laxapana generators, water consumption is ≈ 8 cusecs / MW

Hence, the equivalent power loss                               = 10.24 / 8 = 1.

Energy loss per day = 1.28 x 24                                 = 30.72 MWh

n typical energy units (kWh)                 = 30,720 units /day
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and the measurement was 

done by the Civil Engineer of the Laxapana Complex. The measured data are shown 

III. The results are summarized and shown in the graph in 

 

f NL generators 

By observing the results, it can be observed that the leakage flow is usually a 

during all considered days with load variation. 
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5.2. Total Cost Estimation 

Recently, from observing and predicting the nature of the leakage of the tunnel, the 

tunnel repair cost is roughly estimated to be 50 million rupees. The total outage 

duration is estimated as three months (90 days). This period includes dewatering the 

tunnel carefully, repairing and the re-filling the tunnel. If the repair is going to be 

done during a usual operational period of the NL generators, the New Laxapana Unit 

1 and Unit 2 generators would have to be shut down and the cost of the loss of 

energy would be higher. However, during the rehabilitation project time, one 

generator will be stopped for refurbishment. Hence, if the repair is done during the 

rehabilitation project, only one generator would need to be stopped for tunnel 

leakage repair, which is advantageous.  

5.2.1. Loss of generation during the outage time 

Figure 23 shows the average unit dispatch of NL Unit 2 during May 2012. In that 

particular month, NL Unit 1 was in rehabilitation stage. During the outage time, the 

dispatch of NL Unit 2 is almost the same as in the month of May, but with minor 

differences. 

 

Figure 23: New Laxapana Unit 2 average dispatch during May 2012 
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From the average curve in Figure 23, it can be clearly seen that NL Unit 2 has been 

utilized to full load during most of the daytime, and the generation is at minimum 

load from 22:30 hours to 3:30 hours and at around 7:30 hours. 

When the NLPS Rehabilitation was in operation, the following data was gathered. 

During the mentioned months, the NL generation was made from NL Unit 2 only. 

NL Unit 1 was on Rehabilitating stage. 

• In February 2012, generation of New Laxapana PS is 15061 MWh 

• In March 2012, generation of New Laxapana PS is 31046 MWh 

• In April 2012, generation of New Laxapana PS is 20600 MWh 

Taking the average, the energy generation loss per month due to unavailability of one 

NL generator during tunnel repair time can be predicted to 22235.67 MWh.  

• The total loss of energy generation in the repair period of  three months;  

                                                                                   (22235.67 x 3)  = 66.71 GWh 

When both the New Laxapana generators are stopped, due to the cascade design of 

the Laxapana complex, either the Canyon generators should be kept stopped not to 

waste water or the Canyon PS should be spilling water from the Canyon pond. 

However, the worst case, which is the loss of the generation of the Canyon PS is 

considered. Hence, the amount of energy lost by not running the Canyon PS is to be 

considered. Therefore, it is better to analyse the total dispatch of the Canyon PS 

during a whole day. Figure 24 shows the total dispatch of the Canyon PS during May 

2012. 

 

Figure 24: Canyon PS average dispatch during May 2012 
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From the past data of the Canyon PS, the average daily generation is calculated as 

300 MWh. 

• The total loss of generation due to the 3 month-outage is 90 x 300 MWh 

= 27 GWh 

• Hence, the total loss of generation due to the outage = 66.71+ 27 GWh     

= 93.71 GWh 

5.2.2. Actual cost of the loss of generation 

In the above section, the total cost of the loss of generation during the tunnel leakage 

repair was estimated. However, the unit cost of each energy unit lost in the outage 

time may vary, and the cost will be different according to the time of the day. At 

peak times, the cost is higher and in off-peak time, the cost is lower.  

In Sri Lanka, in a particular day, there are several peak times such as the Morning 

peak, Evening peak and the Night peak. Among the three peak periods, the Night 

peak has the maximum demand of around 2000 MW. In order to get a picture of 

maximum demand, the reader may refer the Average Load curve of Sri Lanka in 

2012 in Appendix-IV. According to the load curve, the maximum peak is reported 

during the night-time, from 6:30 pm to 10:00 pm (3.5 hours). During the Night peak, 

most of the thermal and hydro generators in Sri Lanka will be started up and be run 

at full load. Here, the cost will be higher. Hence, in order to estimate the cost of the 

loss of generation during leakage repair time, the generation-mix should be 

considered. 

5.2.3. Generation mix 

The next rehabilitation outage of the NL generator is scheduled to the first quarter of 

2014, and that period is a dry season in Sri Lanka. Then, during those days, most of 

the thermal plants will be run as base load plants and the hydro plants will be run as 

peak power plants. Considering the energy mix, the equivalent cost of generation of 

the energy loss by the NL generator to be stopped is to be decided. In other words it 

is also called as Opportunity cost in terms of economics. 
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5.2.4.Generation variable costs 

For this analysis, the variable costs of the CEB owned thermal power plants in Sri 

Lanka are considered. The variable costs of the mentioned plants are shown below 

[7]. 

• Sapugaskanda PS -                                                    15 LKR / kWh 

• Kelanithissa Combine Cycle PS -                             25 LKR / kWh 

• Norochchole Coal PS -                                               8 LKR / kWh 

• Kelanithissa gas PS ( emergency plants) -               48 LKR / kWh 

Considering all the data and facts, an additional cost of an alternative generation 

during the tunnel repair is to be decided. This cost will be varied according to the 

time of the day as the generators, which take up the loss of load, are changed time to 

time. 

As in Figure 23 and Figure 24, during Night peak, generators of both the NLPS and 

the Canyon PS are run at the total load of around 80 MW. During the Leakage repair, 

loss of 80 MW can be recovered by costly thermal power plants.  

Then, take the additional cost of alternative generation during Night peak (3.5 hours) 

as 25 LKR / kWh.  

• Then, the total cost of  all the Night peak durations  = 25 x 80 x 10
3 
x 3.5 x 90  

= 630 million LKR 

According to the load curve from 6 am to 6:30 pm (12.5 hrs) there is a considerable 

load demand of 1350 MW in average. However, during that period, NL generator is 

run at both full load and minimum load. From Figure 23, the average load during that 

time can be estimated as 45 MW. Generators of the Canyon PS are having varying 

load during that time, and 15 MW of average load can be estimated. Then, 

altogether, 60 MW of total load will be lost during that time.  

Then, the loss of generation can be recovered by both hydro generators and thermal 

plants, especially, by the coal power plant. Then, for the mentioned period, 5 LKR / 

kWh additional cost is estimated. 

• The total cost for the total period of 6 am to 6:30 pm = 5 x 60 x 10
3 
x 12.5 x 90  

                                                                                       = 337.5 million LKR 
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From 10:00 pm to 6 am, the minimum total electricity demand is reported, and it is 

around 800 MW. During the period, both Canyon and NL generators are at minimum 

load and during the outage period, the loss of generation can be totally recovered by 

the hydro generators available. Hence, there will be no additional cost for the 

alternative generation. 

• Then, the total cost of loss of generation during outage time; ( 630+ 337.5) 

                                                                                                  = 967.5 million LKR. 

• Hence, total cost for the tunnel leakage repair; (967.5+50) = 1017.5 million LKR. 

5.3. Benefit 

After the repair, saved energy can be used to replace thermal generation. Previously, 

the leakage water was a waste and after the repair, that water can be used to generate 

41.3 MWh of energy per day without any additional cost. 

• For the income from the energy, selling unit price, 14 LKR / kWh is assumed. 

• Then, the total annual income from the repair = 30.72 x 103 
x  365 x 14  = 157 

million LKR / year 

• Hence, SPP = 1017.5 / 157 = 6.48 years  

In brief, if the tunnel leakage repair is completed during the rehabilitation project of 

the NL, the cost of repair can be recovered in 6.5 years. Then, additional benefit of 

30.72 MWh per day can be added to the national grid. As such, an annual income of 

157 million LKR can be received. Even though the recovery period is around 6.5 

years, considering the lifetime of the tunnel and the power station, the time duration 

is acceptable. However, if the repair is done after the rehabilitation, the cost of 

keeping all two NL generators stopped will be added to the cost of the tunnel repair. 

A minimum of an additional cost of shutting down the other generator can be 

assumed as 967.5 million LKR (based on the above calculations).  

Then, the new total cost of repair during a normal time; (1017.5 + 967.5)  

                                                                                                        = 1985 million LKR 

Then, new SPP is; 1985 / 157 = 12.64 years 

Hence, the estimated total cost and recovery time will be considerably increased 

(time will be doubled) in the second case. Hence, it is suggested to make the repair 

during the rehabilitation in 2014. 
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Finally, in this chapter, an attempt was made to analyse an issue in the tunnel of the 

NLPS. Especially, in this chapter, the main aim was to analyse the benefit of 

repairing the NL tunnel during the rehabilitation project in order to minimize the cost 

of repair. After the analysis, it was found that the highest cost encountered was the 

outage cost. Hence, from the analysis of the cost of the outage and the cost of repair, 

the total cost of 1017.5 million Sri Lankan rupees was estimated if the project would 

be done during the rehabilitation. However, this cost was increased up to 1985 

million Sri Lankan rupees if the repair would be done during another time than 

during the rehabilitation project. Moreover, it was found that when the repair was 

done during the rehabilitation project, the cost could be recovered in 6.5 years and if 

not, the recovery time extends up to 12.6 years. Hence, it was recommended to carry 

out the refurbishment during the rehabilitation, and the objective of this chapter was 

finally a success. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




