
DETERMINATION OF OPTIMUM UNIT CAPACITIES 

OF FUTURE COAL POWER PLANTS IN SRI LANKA 

 

 

 

 

 

 

Angage Pubudu Asanka Perera 

 

(128880D) 

 

 

 

Degree of Master of Science 

 

 

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

 

May 2017 



 



i 
 

Declaration 

I declare that this is my own work and this thesis does not incorporate without 

acknowledgement any material previously submitted for a Degree or Diploma in any 

other University or institute of higher learning and to the best of my knowledge and 

belief it does not contain any material previously published or written by another 

person except where the acknowledgement is made in the text.  

 

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce 

and distribute my thesis, in whole or in part in print, electronic or other medium. I 

retain the right to use this content in whole or part in future works (such as articles or 

books).   

 

Signature:       Date: 

 

 

 

The above candidate has carried out research for the Masters under my supervision.  

  

 

Signature of the supervisor:     Date: 

 

 

 

 

 

 



ii 
 

Abstract 

In Sri Lanka, future generation plan includes number of coal power plants according to Long 

Term Generation Expansion Plan (LTGEP) prepared by Ceylon Electricity Board. 

Proportion of coal power generation is significant and hence their technology and unit size 

are important parameters when planning future coal power plants. Therefore, this study 

focuses on a methodology to determine optimum unit size of future coal power plants in 

accordance with LTGEP. 

 

System stability constraint is identified as the limiting factor for larger units over 

conventional 300 MW size. In order to determine the constraint, off peak demand forecasting 

has been performed for next 20 years. Out of two forecasting methods, multiple regression 

analysis method is selected and based on off peak demand forecast, stability constraint is 

determined. 

 

Technologies used for coal power generation are studies along with their advantages and 

limitations. High efficient supercritical technology is more focused and alternative options 

have been considered for proposed coal power units in LTGEP considering determined 

constraint. Accordingly, two cases are selected for financial analysis. 

 

Discounted cash flow analysis is carried out for each case in order to compare supercritical 

single unit instead of two equal sized advanced subcritical units. Due to long project life 

time, constant cost basis is used to minimize error of financial forecast. NPV, IRR and 

LOCE figures were calculated and sensitivity is analysed against fuel price and selling price. 

Results show that high efficient supercritical unit is more economical than smaller units even 

under partial load operation condition at off peak period. 

 

Therefore, high efficient supercritical plant is recommended considering other driving 

factors such as reduction in hazardous emissions, ash products and environmental factors. 

Furthermore, findings of this study can be used for other technologies as well. 
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