
                                                                    

DESIGN OF THE POWER FEEDING SYSTEM FOR 

ELECTRIFIED RAILWAYS 

CASE STUDY: PANADURA- VEYANGODA RAILWAY 

SECTOR 

 

 

 

 

 

Thotagamuwage Sajani  

 

139517 P 

 

 

Degree of Master of Science in Electrical Engineering 

 

 

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

 June 2018  



 
 
 

 

DESIGN OF THE POWER FEEDING SYSTEM FOR 

ELECTRIFIED RAILWAYS 

CASE STUDY: PANADURA- VEYANGODA RAILWAY 

SECTOR 

 

 

 

 

 

Thotagamuwage Sajani  

 

139517 P 

 

 

 

Dissertation submitted in partial fulfilment of the requirements  

for the degree Master of Science in Electrical Engineering   

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

June 2018 



i 
 

DECLARATION 

 

I declare that this is my own work and this dissertation 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 dissertation, 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: 

Thotagamuwage Sajani  

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

  

 

Signature of the supervisor:     Date: 

Dr. L. N. Widanagama Arachchige 

 

Signature of the supervisor:     Date: 

Dr. Tilak Siyambalapitiya 

 

Signature of the supervisor:     Date: 

Prof. J.R. Lucas 

 



 
 
 

ii 
 

ABSTRACT 

 

In railway systems, electrical traction is more efficient, comfortable and more 

economical than diesel traction. Since the railway transportation is a major public 

transportation means in Sri Lanka, having an efficient and reliable electrified railway 

transportation system will increase the capacity of railway transportation and attract 

more passengers daily receiving the service.   

This research is based on the proposed Panadura – Veyangoda railway electrification 

project.  It is of vital importance to identify the required maximum power of the 

predicted system at the peak hours prior to designing the traction system. MATLAB 

Simulink software has been applied for the modelling the speed, power and distance 

of the train movement between stations with respect to time. Using the simulation 

results obtained from MATLAB Simulink model, a load flow study for the total train 

movements between Panadura station to Veyangoda station at peak hour is carried 

out in DIgSILENT Power Factory software to obtain the maximum power required 

for each traction substation.  

Finally, the traction substation components are sized and layout of the system and 

earth grid arrangement is presented for Ratmalana traction substation as a case in 

point. 

This software models can be applied for any other railway electrification systems to 

be predicted by modifying and changing their parameters accordingly.  

 

Key words: Railway electrification, traction power, load flow, Scott-T transformer, 

MATLAB, DIgSILENT Power Factory 
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