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Chapter 09 

Cost Analysis 

For the cost analysis, invoices in Puttalam coal power project and quotations called 

from various organizations were used. The cost for the erection and civil works is 

approximated by using the invoices of first phase of the Puttalam coal power project. 

It is assumed that the cost of a United States Dollar (USD) is Rs 130.00 for simple 

payback period calculations. The financial loss due to unavailability of LVPS 

approximated as “nine rupees” per each energy unit that would have been generated 

by LVPS. It is the difference between the unit energy cost of LVPS (≈ Rs 7.00) and 

the lowest energy unit cost of a thermal power unit (≈ Rs 16.00) to replace LVPS 

according to SCC. 

9.1 Cost Estimation for PA Fan System Improvement 

Since solutions are provided above for some of failures in PA fan system, the related 

outages in PA system are ignored as discussed in chapter 08. Generation losses due 

to these outages are considered to be recoverable.  

Table 9.1: Cost estimate for PA fan system improvement 

Item No. of items Cost (USD) 

PA Fan with the motor 01 23,570.00 

Isolation dampers 01 4,800.00 

Regulating dampers 02 4,000.00 

Air duct line with insulation 10 m 500.00 

6kV Breaker 01 1,600.00 

Protection relay with the panel 01 3,990.00 

Power cable 200 m 4,720.00 

Controlling part and cables  600.00 

Other items  4,378.00 

Erection cost and civil works  6,567.00 

Total  54,725.00 
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Additional generation due to improvements = 21,429.45 MWh 

Saving from an unit generation of LVPS  = Rs 9.00 

Total expected saving by the new design = Rs 192,865,050.00 

 

Total cost for new improvement  = 54,725 USD 

= 54725 × 130 

= Rs 7,113,600.00 

Considered time period for data collection = 14,520 h 

Simple payback period   = 7,113,600 ×  
14,520

192,865,050 
 

= 535.6 h 

= 22.32 days 

The simple payback period calculated for proposed improvement in PA system is 

very short. Therefore this can be considered as an economically viable design 

implementation. 

9.2 Cost Estimation for Secondary Air System Improvement 

Solutions are provided above for some of the failures in secondary air and flue gas 

systems, and the related outages in this system are ignored as discussed in chapter 08 

for payback period calculations. Generation losses due to these outages are 

considered to be recoverable.  

The cost estimates provided in table 9.2 given below are directly taken from a 

quotation given by a leading company for power and automation technologies. 
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Table 9.2: Cost estimate for secondary air system improvement 

Item No. of items Cost (USD) 

VSD for ID fans with all accessories  02 1,000,000.00 

VSD for FD fans with all accessories 02 800,000.00 

Installation cost  45,000.00 

Total  1,845,000.00 

 

Additional generation due to improvements = 31,346.16 MWh 

Considered time period for data collection = 14,520 h 

Energy saving due to VSDs for above period = 492.47 

Total energy saving    = 31,346.16 + 492.47 

= 31,838.63 

 

Saving from a unit generation of LVPS  = Rs 9.00 

Total expected saving by the new design = Rs 286,547,670.00 

Total cost for new improvement  = 1,845,000 USD 

= 1,845,000 × 130 

= Rs 239,850,000.00 

Simple payback period   = 239,850,000 ×  
14,520

286,547,670
 

= 12,153.73 h 

= 16.88 Months 

 

The simple payback period calculated for proposed improvement in secondary air 

and flue gas system is very short. Therefore, this can be considered as an 

economically viable design implementation. 
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9.3 Cost Estimation for Pulverizing System Improvement 

Outages recovered within less than ten hours in coal pulverizing system are ignored 

from the past data for availability calculation in chapter 08. The losses due to those 

outages are considered as energy could be recovered from loss when calculating the 

payback period. 

 

Table 9.3: Cost estimate for pulverizing system improvement 

Item No. of items Cost (USD) 

Coal storing bunker 05 325,000 

Cyclone separator 05 275,00 

Screw conveyor 05 15,000 

Regulating dampers 05 10,000 

Motorized dampers 05 24,000 

VSDs for screw conveyor 05 5,000 

Induction motors 05 7,500 

Electrical breakers and panel 05 4,500 

Controlling system 05 2,000 

Fire fighting system  25,000 

Total  693,000 

 

Additional generation due to improvements = 41,438 MWh 

Saving from a unit generation of LVPS  = Rs 9.00 

Total expected saving by the new design = Rs 372,942,000.00 

Total cost for new improvement  = 693,000 USD 

= 693,000 × 130 

= Rs 90,090,000.00 

Considered time period for data collection = 14,520 h 
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Simple payback period   = 90,090,000 ×  
14,520

372,942,000 
 

= 3,507.5 h 

= 146.15 days 

The simple payback period calculated for proposed improvement in coal pulverizing 

system is very short. Therefore, this also can be considered as an economically viable 

design implementation. 

 

9.4 Benefit of capacity improvement 

 

If the power plant is run at TMCR (315MW) with the above improvements, annual 

energy generation can be improved.  

 

Designed availability of the power plant  = 85% 

Expected annual generation    = 300 × 365 × 24 × 0.85 

= 2233800 MWh 

≈ 2.2 TWh 

 

Expected annual generation at TMCR = 315 × 365 × 24 × 0.85 

      = 2345490 MWh 

≈ 2.3 TWh 

 

Saving from an unit generation of LVPS  = Rs 9.00 

Expected saving by running plant at TMCR = (2345490 – 2233800) × 1000 × 9 

      ≈ Rs 1005.21 Millions per year 

 

 

 



89 
 

9.4.1 Analysis of low quality coal shipment 

 

The calorific value of coal received in 3
rd

 shipment of 2012 was 5745 kcal/kg. It is a 

very low value compared to the design coal of 6050 kcal/kg. Due to this reason, 

LVPS was unable to produce full load. 

 

By using the equation (15),   

5745 × 4184 × W × 0.38   = 300 × 3600 × 10
6 

 

W   = 118.24 t 

 

But coal rate fed to boiler   = 110 t/h 

 

    

      = 279.1 MW 

 

Loss of generation for 110t of coal  = (300 – 279) × 1 MWh 

= 21 MWh 

Total coal received in 3
rd

 shipment   ≈ 55,111 t 

  

 

      ≈  10,521.2 MWh 

Loss to CEB from the shipment  = 15272.7 × 1000 × 9 

      = Rs 94.7 Million 

 

If the PA system was improved as discussed above, this financial loss could be 

avoided. 

 

 

 

 

 

 

3600 × 10
6
 

5745 × 4184 × 110 × 10
3 

× 0.38 
Therefore, Possible load   = 

21 × 55111 

110 
Total loss of generation for the shipment  = 
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9.4.2 Analysis of generation in rainy seasons 

 

Average calorific value of coal in rainy season = 5900 kcal/kg 

 

By using the equation (15),   

5900 × 4184 × W × 0.38   = 300 × 3600 × 10
6 

 

W   = 115.13 t 

But coal rate fed to boiler in rainy season = 110 t/h 

 

 

    

      = 286.6 MW 

 

Loss of generation for an hour  = (300 – 286.6) × 1 MWh 

= 13.4 MWh 

 

Financial loss of generation in rainy season = 13.4 × 1000 × 9 

≈ Rs 120,600.00 per hour 

 

This financial loss also can be avoided, if the PA capacity problem is solved as 

discussed above. 

 

3600 × 10
6
 

5900 × 4184 × 110 × 10
3 

× 0.38 
Therefore, Possible load   = 


