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Abstract 

  

This research has been carried out to understand and evaluation of the risk factors 

affecting in financing the Mini Hydro Power projects in Sri Lanka. The risk factors 

selection and case study analysis have carried out to identify the most critical risk 

factors their impact. 

 

The central and South Western regions in Sri Lanka are characterized by 

mountainous terrain and moderate to high rainfall over most part of the year. Due to 

favorable geo-climatic conditions, the highlands of Sri Lanka offer excellent 

opportunities to harness hydropower to generate electricity. 

 

The capacity of the Mini Hydro Power Projects implemented by private promoters is 

less than 10 MW. There are number of opportunities still available in this sector. 

However most of the projects are not up to the expected performance levels due to 

high risk factors. With the substantial investment the investors seek bank financing 

and most of the banks are reluctant to lend to MHP projects due high risk nature. 

 

Pilot Survey, and detailed questionnaire surrey was carried out and identified key 

critical risk factors out of 29 risk factors. Further four MHP projects were evaluated 

to understand the relevant risk factors specific to each project. Thereafter another 2 

projects were evaluated to understand the impact due these major risk factors. 

 

Most projects are highly vulnerable to hydrology of the catchments area and it was 

observed the most financiers are highly concern about this aspect. Other than 

Hydrology, the cost overruns due to improper design practice carried out by the 

developers, unexpected natural disasters, influences by the politicians and 

disturbance from social environment, fluctuation on exchange and interest rates and 

contractor and supplier related issues are key risk areas affecting the industry. 

 

 



  

Therefore identification relevant risks factors and adopting risk mitigation methods is 

important to the prospective investors and financiers, which will mitigate risk in 

financing MHP Projects. 

 

Key Words: - Hydrology, Critical risk factors, Plant Factor. 



DECLARATION 

··r certify that this thesis does not incorporate without acknowledgement any material 

previously submitted for a degree or diploma in any University to the best of my 

knowledge and belief it does not contain any material previously published. \\Titten or 

orally communicated by another person or myself except where due reference is made in 

the text. I also hereby give consent for my dissertation. if accepted. to he made available 

for photocopying and for interlibrary loans. and for the title and summary to be made 

available to outside organizations'· 

' t I I '1-h+4J-( ......... . 
. '" ., ..._ rv, , 

I') Ct., . :J,.c·V' ...... ': ................... . 

Signature of the Candidate Date 

(Rathnaweera P. H. S. B) 

To the best of my knowledge, the above particulars are correct. 

______ 
....... : .. -i ..................... . 

t ,·; c J 1 (" l (' 

Supervisor Date 

(Dr. R. U. Halwatura) 



Acknowledgement 

First i v.oulu lik...: Lu thankful lu lh~ membl?rs of my Division. Proj~ct Finane~ Division of 

Hatton National Bank and without their kind support this research was not feasible. 

My gratitude specially goes to Mr.Indrajith Wickramasinghe. Mr. Senaka Wijekoon. Mrs. 

Dilunika Jayasinghe. Mr. M. Ameen and Mr. Zazulai Rahim for their immense support. 

I convey my sincere thanks to Dr. R. U. Halwatura for valuable advice and the guidance 

giwn to me throughout the research and preparation of the dissertation. 

I extend my sincere gratitude to Dr. Asoka Perera. Dr. L. Ekanayaka. and 

Dr. Mrs. C. Jaysinghe of Department of Civil Engineering and all the other academic and 

non-academic staff of the Department for all the help provided in making my research 

success. 

Sincere thanks are conveyed to Officers attached to respective Project Divisions of DFCC 

Bank. NOB Bank, Sampath Bank, Seylan Bank and Commercial Bank. 

III 



Table of Content 

CIIAPTER 1 ....................................................................................... 01 

1.0 INTRODUCTION ........................................................................... 01 

1.1. Problem definition ........................................................................ 01 

1.2 Background ................................................................................ 01 

1.3 Aim of the research ....................................................................... 02 

1.4 Objectives ................................................................................... 02 

1.5 Methodology ................................................................................. 02 

1.6 Scope ........................................................................................ 03 

1.7 Guide to Dissertation ....................................................................... 03 

CHAPTER 2 ....................................................................................... 04 

2.0 LITERATURE REVIEW ...................................................................... 04 

2.1 General. ........................................................................................ 04 

2.2 Electricity Sector in Sri Lanka .......................................................... 04 

2.2.1 Electricity Consumption ............................................................. 05 

2.2.2 Electricity Requirement & Generation of Sri Lanka ............................ 07 

2.3 The energy crisis in Sri Lanka & the advt.'rse effects to CEB ....................... 08 

2.4 Global Perception on Development of Renewable Energy ............................ 11 

2.5 Characteristics of hydro projects ......................................................... 13 

2.6 Policy Framework for Renewable Energy in Sri Lanka ............................. 13 

2. 7 Small Hydropower Industry in Sri Lanka ............................................... 14 

2.8 Financing Hydro power Projects ........................................................ 15 

2. 9 Private investment in the hydropower sector. ......................................... 16 

2.9.1 Refinancing of Existing Assets ................................................... 16 

2.9.2 Upgrading and Rehabilitation ..................................................... 17 

2.9.3 Construction of new hydro power projects ...................................... 17 

2.1 0 International Assistance and overview of ESD and RERED in Sri Lanka ....... 18 

2.11 Hydro power sector -specific problems .................................................. 20 

2.11.1 Project Definition .................................................................... 20 

2.11.2 Risk Profile ............................................................................ 21 

IV 



2.11.2.1 Construction Related Risk ............................................ 21 

2.11.2.2 Hydrological Risk ..................................................... 22 

2.11.2.3 Environmental Risk .................................................... 23 

2.11.3. Financing Constraints ............................................................ 23 

2.11.4. Regulatory Issues ................................................................ 24 

2.12 Renewable Energy Development in China & India ................................. 24 

2.13 Current Status of Rural Renewable Energy in China and India ................... 25 

2.14 Decision making .......................................................................... 26 

2.15 Sun1n1ary ..................................................................................... 27 

Cllt\PTER 3 .................................................................................................................... 28 

3.0 METHODOLOGY ........................................................................... 28 

3 .1 General ........................................................................................... 2 8 

3.2 Questionnaire Survey .................................................................... 28 

3.3 Case Studies ............................................................................... 30 

3.3.1 Case Study Analysis I- Based on four MHP projects .......................... 30 

3.3.2 Case Study Analysis II- Identify the Financial Impact due to 

Risk factors ......................................................................... 30 

3.3.3 Impact Analysis model.. ........................................................... 31 

CHAPTER 4 .................................................................................................................... 33 

4.0 ANALYSIS BASED ON THE QUESTIONNAIRE SURVEY ....................... 33 

4.1 General. ................................................................................................................ 33 

4.2 Analysis of questionnaire survey ......................................................... 33 

4.3 Suinn1ary .............................................................................................................. 36 

CHAPTER 5 .................................................................................................................... 37 

5.0 ANALYSIS BY USING CASE STUDIES I ............................................ 37 

5.1 General. ....................................................................................... 37 

5.2 Case study I- Mini hydropower project at Agarapathana (Project A) ............ 37 

5.3 Case Study II- Mini Hydro Power Project at Daraniyagala (Project B) ......... 39 

5.4 Case Study Ill- Mini Hydropower Project at Norton Bridge (Project C) ....... .41 

5.5 Case Study IV- Mini Hydro Power Project at Kegalle (Project D) .................. .42 

5.6 Sun1n1ary .............................................................................................................. 45 

v 



CHAPTER 6 .................................................................................................................... 46 

6.0 CASE STUDY ANALYSIS II~ IDENTIFY THE FINANCIAL 

IMPACT DUE TO RISK FACTORS .................................................... .46 

6.1 General. ...................................................................................... 46 

6.2 Analysis ..................................................................................... 47 

6.3 Completion Constraints due to changes in the designs ............................ .48 

6.4 Impact due to risk related Hydrology of the Project ................................ .49 

6.5 Impact due to Participant Risk ........................................................... 51 

6.6 Impact due to Market Risk ............................................................... 51 

6. 7 Impact due to Financial Risk ............................................................... 52 

6.7.1 Funding Risk (Interest rate risk) .................................................. 52 

6.7.2 Debt Service Capacity (DSCR > 1 ) ............................................... 54 

6.7.3 Worst Case Scenario Analysis ...................................................... 55 

6.8 Sumn1ary ................................................................................................................. SS 

CHAPTER 7 ........................................................................................ 56 

7.0 CONCLUSION & RECOMMENDATIONS ............................................. 56 

7.1 Discussion .................................................................................... 56 

7.2 Conclusion .................................................................................. 60 

7.3 Recon1mendations ........................................................................... 61 

7.4 Further Research ............................................................................ 63 

REFERENCES AND BIBLIOGRAPHY ..................................................... 64 

VI 



List of Figures 

Figure No. 2.1: Sector wise Consumption of Electricity (2003- 2007) .................. 05 

Figure No. 2.2: Sector-wise Consumption of Electricity (2006) ........................... 05 

Figure No. 2.3: Per Capita Electricity Consumption ( 1997-2007) .......................... 06 

Figure No. 4.1: Percentage of factors affecting financing of Hydro power projects ..... 36 

VII 



List of Tables 

Table No. 2.1: Installed Capacity and Peak Demand ......................................... 07 

Table No. 2.2: Electricity Generation ........................................................... 09 

Table No. 2.3: Leading countries in rural renewable energy systems 2005 ............... 26 

Table No. 3.1: Responsiveness of practitioners to the questionnaire survey ............... 28 

Table No. 4.1: Percentage effect of factors affecting financing of Hydro Pov-.rer 

Projects ............................................................................ 34 

Table No. 5.1: Salient Features of the Project A ............................................... 37 

Table No. 5.2: Salient Features of the Project B ............................................... 39 

Table No. 5.3: Salient Features ofthe Project C .............................................. .41 

Table No. 5.4: Salient Features of the project D .............................................. .42 

Table No. 6.1: The details of the selected projects ............................................ .47 

Table No. 6.2: Impact analysis due to cost & time overruns .................................. 49 

Table No. 6.3: Impact analysis due to changes in Hydrology ................................ 50 

Table No. 6.4: Impact analysis Promoters Participation Risk ................................ 51 

Table No. 6.5: Impact due to changes in applicable CEB Taritl ............................. 52 

Table No. 6.6: The NPV as per the applicable the Average Interest rates ................... 52 

Table No. 6.7: Sensitivity of increasing Interest rate and declining Plant Factor (E) ..... 53 

Table No. 6.8: Sensitivity of increasing Interest rate and declining Plant Factor (F) ..... 53 

Table No. 6.9: Sensitivity on Debt Service Capacity (Project E) .............................. 54 

Table No. 6.10: Sensitivity on Debt Service Capacity (Project F) ........................... 54 

Table No. 6.11: Worst Case analysis ............................................................. 55 

Table No. 7.1: Risk factors aflected to the projects ............................................. 58 

VIII 



Abbreviations and Acronyms 

AWDR Average weighted deposit rate 

AWFDR Average Weighted Fixed Deposit rate 

CEA Central Environmental Authority 

CEB Ceylon Electricity Board 

CEYPETCO Ceylon Petroleum Corporation 

CF Capacity Factor 

HNB Hatton National Bank Pic. 

GW GigaWatts 

Independent Power Producers 

Lankan Rupee 

Letter of Intent issued by CEB for private power purchase 

Mini Hydro Power Projects 

Mega Watts 

IPP 

LKR 

LOI 

MHP 

MW 

RERED Rural Electrification and Renewable Energy Development project World 

Bank assisted 

SEA 

SPPA 

Sustainable Energy Authority of Sri Lanka 

Standard Power Purchase Agreement issued by CEB to the developers to 

purchase power from renewable energy sources. 

IX 


