
Chapter 1 

Introduction 

1.1. Background 

Electricity is an essential requirement of the modem society. The high reliability of 

electricity supply at an affordable price is the key for developing a country like Sri 

Lanka. The electricity production has to encounter the increasing demand in the 

coming years. Therefore it is necessary to analyze tpe various options available for 

generating electricity in Sri Lanka. 

1.2. Present Situation of Electricity Generation in Sri Lanka 

1.2.1. Present Electricity Generation 

The table 1.1 gives the statistical data on installed capacity, electricity generation, 

maximum demand and percentages ofhydro thermal mix for last four years [1]. 

Item Unit 2005 2006 2007 2008 

Installed capacity (to national grid) MW 2410 2433 2443 2645 

' I 

Energy Generation (to national grid) GWh 8769 9388 9814 9901 ' 
! 

Maximum Demand MW 1748 1892 1842 1922 

Hydro: Thermal (100%) on Energy Gen . % 40:60 50:50 40:60 42:58 

Table 1.1 -Electricity Generation Statistics 

The installed capacity of wind power plant is 3 MW and its contribution to energy 

generation is about 2.2 GWh annually. 

From the above data, possible annual average hydro power generation capability is 

about 4000 GWh and the rest of the requirement has to be met by thermal power 

generation. The available thermal power generation consists of Oil and Gas turbines 

while the Coal powered power plants are being constructed. 
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1.2.2 Future Plans 

Being the national electricity supplier, Ceylon Electricity Board (CEB) has forecasted 

the electricity demand up to year 2025 [2]. Table 1.2 indicates some of the details in 

this forecast. 

Gross 
Demand Growth Generation 

Year Losses Peak (MW) 
(GWh) Rate(%) 

(%) 
(GWh) 

2010 10,327 8.2 15.2 12,172 2,517 

2011 11,166 8.1 14.9 13,114 2,712 

2012 12,070 8.1 14.6 14,127 2,921 

2013 13,040 8.0 14.3 15,210 3,146 

2014 14,079 8.0 14.1 16,390 3,389 

2015 15,190 7.9 14.1 17,683 3,657 

2016 16,378 7.8 14.1 19,066 3,943 

2017 17,654 7.8 14.1 20,552 4,250 
i 

2018 19,019 7.7 14.1 22,141 4,579 

2019 20,480 7.7 14.1 23,842 4,931 

2020 22,040 7.6 14.1 25,658 5,306 

2021 23,708 7.6 14.1 27,600 5,708 

2022 25,497 7.5 14.1 29,682 6,138 

2023 27,412 7.5 14.1 31,912 6,599 

2024 29,459 7.5 14.1 34,295 7,092 

2025 31,648 7.4 14.1 36,843 7,619 

Table 1.2- Load Forecast 

Based on this forecast CEB proposed a generation expansion plan up to year 2020 

which is the least cost generation expansion sequence as shown in table 1.3 [2]. 

From the plan it is obvious that the country will depend more on limited fossil fuel 

powered electricity generation in the near future which seems to be the best option at 

present. 
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Power Plant Capacity (MW) Fuel Year of Commissioning 
2x300 Coal 2011 

300 Coal 2012 
300 Coal 2013 
300 Coal 2014 
300 Coal 2015 
300 Coal 2016 
300 Coal 2017 
300 Coal 2018 
300 Coal 2019 
105 Gas Turbine 2020 

Table 1.3 - Proposed Generation Expansion Plan , 

1.3. Motivation 

Future expansion or the new construction of hydro power plants in Sri Lanka will add 

very little to total installed hydro power capacity, since hydro potential has been 

exploited to a maximum. Due to the world's increasing demand for oil and gas, their 

limited available quantity (probably enough for a few decades) and high prices, the 

country cannot rely on those two fossil fuels for electricity generation. Coal is used 

extensively all over the world for electricity generation and will continue for several 

hundred years. But upon extinction of fossil fuel oil and the increased use of coal will 

lead to high coal price as well as shorten the availability period. The other concern is 

that the coal burning causes high environmental pollution. The comparison data for 

pollutant emission is given in Table 1.4 and Table 1.5. Even though the coal power 

seems to be the immediate and only solution for Sri Lanka (as at the moment 

3x300MW coal power plants are being constructed), it is not advisable to consider it 

as the only option for power generation on long term basis. 

The construction of large scale renewable energy power plants should be further 

studied for economy, technological viability and the capacity since some of the 

technologies are not well developed yet. 

There is an enthusiasm for re-considering nuclear power for electricity generation all 

over the world as new, safe and economical nuclear technologies are emerging. In Sri 

Lanka, CEB announced an invitation to the local experts to contribute their 

knowledge for a study to find out the possibility of using nuclear energy to generate 

electricity, in year 2008, April [3]. 
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The author is an Engineer in CEB and selected this topic to investigate the possibility 

of using nuclear technology for electricity generation in Sri Lanka as a timely 

appropriate topic. 

NOx S02 co C02 Hg Methane Thermal Particulate 
Matter 

Coal 6.0 13.0 little 22.49 Yes Mine Yes Yes 
lb/ lb/ lb/ fumes 
MWh MWh MWh 

Oil 4.0 12.0 Yes 16.72 0.02 no Yes Yes 
lb/ lb/ lb/ ppm 
MWh MWb MWh 

~ 

Natural 1.7 0.1 lb/ Yes 11.35 ? NG~80% Yes Yes 
Gas lb/ MWh lb/ methane 

MWh MWb & burned 
Wind * * * * * * Insignifican no 

t; no 
Solar * * * * * * radiation/ no 

conduction 
from panels 

Hydro * * * some * reserv- no no 

orr 
Geo- * ? * * * ? Yes no 
thermal 
Nuclear * * * * * * Yes no 

Table 1.4- Pollutants Emission 

*Very little or no. (At the construction stage or at the operation) 

Year 1000 Tons per Year 

Particulate SOx NOx C02 

2006 0.4 51.72 36.13 2,974.8 

2011 1.9 66.29 41.85 6,122.7 

2016 4.9 64.74 30.69 11,875.3 

2020 7.3 92.88 43.1 17,475.4 

Table 1.5 -Pollutants Emission Estimate: Sri Lanka 

"Fuel" Fuel 
Extraction Residue 
Yes Ash, fly 
Deaths of ash 
miners 
Yes Engine 

blow by, 
1 gases 

Yes Very low 
explosions if any 

No (birds) no 

no no 

Affects no 
downstream 

Brine spills Saline 
spills 

Yes Spent 
fuel 

In the background study, the author investigated the world nuclear status comparing 

area of the country, population and nuclear electric energy capacity (Table 1.6). From 

these data it is obvious that some countries smaller than Sri Lanka have adopted 

nuclear technology for electricity generation. 

Hence the basic study of nuclear energy for electricity generation in Sri Lanka in the 

near future is considered as a possible option. 
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Reactors in Reactors Max. Total Area Population 
operation under single System (1000 (Million) I Pers I 

Country 
construct. unit Capacity sqkm) sqkm 

"' TotaiMW "' Total size (GW) - - MW (MW) ·= ·= ;;J ;;J 

Table 1.6- World Nuclear Status: Statistical Data, 2006* 

*Reference: Nuclear Power and Sustainable Development, Brochure-2006, 

International Atomic Energy Agency (IAEA) 
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