
DEVELOPMENT OF A GENARALIZED 

METHODOLOGY FOR BLACKOUT RESTORATION: 

A CASE STUDY OF SRI LANKAN POWER SYSTEM 

 

 

 

 

 

 

Katugampalage Laksith Uchitha Sirisena 

 

(149327R) 

 

 

 

Degree of Master of Science 

 

 

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

 

July 2018 



 

 

 

DEVELOPMENT OF A GENARALIZED 

METHODOLOGY FOR BLACKOUT RESTORATION: 

A CASE STUDY OF SRI LANKAN POWER SYSTEM 

 

 

 

 

 

 

Katugampalage Laksith Uchitha Sirisena 

 

(149327R) 

 

 

 

Thesis/Dissertation submitted in partial fulfilment of the requirements for the degree 

Master of Science in Electrical Installation 

 

 

 

Department of Electrical Engineering 

 

University of Moratuwa 

Sri Lanka 

 

July 2018 



 

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 Master thesis under my 

supervision. 

 

 

Signature of the supervisor:      

 

 

Dr. W. D. Prasad Eng. Rienzie Fernando Date:  



 

ii 

 

DEDICATION 

This work is dedicated to my beloved parents, Sanath Sirisena and Menaka Sirisena 

and my darling wife, Dimuthu Wasana. 

 

  



 

iii 

 

ACKNOWLEDGMENT 

I would like to sincerely thank my internal supervisor, Dr. W.D. Prasad (Department 

of Electrical Engineering, University of Moratuwa) and Eng. Rienzie Fernando 

(Managing Director, Amithi Power Consultants Pvt. Ltd) for their continuous 

support, encouragement and expertise in the field to make this Masters Research 

thesis a success. 

I am also thankful to the thesis review panel comprised of Prof. H. Y. R Perera and 

Dr. H. M. Wijekoon for their time, effort put in to evaluate my research works and 

for the further discussions.  

If not for the facilities provided by the Computer Laboratory of Dept. of Electrical 

Engineering, University of Moratuwa, it would not be possible to carry out the 

computer aided power system simulations. Therefore my honest appreciations should 

go to the academic staff, Computer Laboratory Administrator and its technical staff. 

As this study required plenty of data of Sri Lankan Power System, the assistance 

provided by my colleagues at Ceylon Electricity Board are greatly acknowledged. 

The support given by superiors and subordinates at my workplace, Amithi Power 

Consultants (Pvt) Ltd are truly appreciated. 

My heartfelt gratitude shall go for my dearest parents and wife who had been caring, 

supporting and facilitating me throughout the time. 

   



 

iv 

 

Abstract 

Blackouts are been reported throughout the history worldwide and nowadays, a 

moment without electricity causes a greater loss of lives and economy. On the other 

hand, restoration of a blacked-out power system requires expertise of experienced 

engineers which is not completely reliable under certain system complexities. 

Generally, it turns out to be a trial and error approach under the guidance of experts. 

This paper proposes a generalized aiding methodology for solving the restoration 

problem by assessing the next system state for a given decisions of the system 

operator. With adequate system information (pre-outage data, equipment availability 

etc.), this proposed decision support methodology could mitigate unexpected 

cascaded tripping events which occur owing to lack of confidence in next state 

during restoration. The case study considers restoring of a crucial subsystem of Sri 

Lankan power system, Colombo – Kelanitissa system along with Laxapana System. 

Successful attempts shall fulfil load flow while maintaining system parameters and 

stability during switching operations. The results compare and depict the success in 

solving the restoration problem with proposed real-time, offline methodology against 

trial and error approach. Further it suggests the requirement of parallel computer 

based simulations on restoration of other sub systems and synchronizing events 

during actual implementation. 

 

Keywords: Blackout Restoration, Decision Support, Steady State, Transient 

Stability, Sri Lankan Power System  
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